Lntroduction

This oubtline constitutes the genmeral plan for oxygen service in the 12th
General Hospital.

1. Purposes

The purpose of the oxygen service is to supply and adminigter an adequate amount
of oxygen in a prompt, efficient, and economical manner to those patients who
may be benefited by it.

The symptoms of anoxia vary greatly, but they appesr chiefly in this order of
appearances restlessness, headache, increase in julse rate, inerecase in rate and
depth of respiration. Occasionally shallow breathing, faintness, dilatation of
the pupils, and anorexia mey be the first symptome to appear. Dyspnea, cyanosis,
increase in temperature in infectious processes, abdominal distention, nausea,
weakness, lmpairment of memory and judgement, diminution of sight, cough, euphonia
may appear in greater states of anoxia. In severe anoxia, periodiec breathing,
orthopnea, motor incoordination and paralysis, vomiting, diarrhea, convulsions,

, and coma may insue.

The presence of anoxia should be anticipated and watched for carefully. Oxygen,
to be of the grestest value, must be used promptly, early in the disease, and
with adequate concentration to combat the pathologie effects of anoxia and to
congerve the patients energy in disease.

11, Persounnels

The personnel of the Oxygen Service consists of (1) the chief of Oxygen Service,
a medical officer who is familiar with all the physical details of oxygen therapy
and who will assume entire responsibility for its proper adminlstration in the
hospitaly (2) the assistant chief, a mediecal officer who will assume the
responsibility at the direction of the chief; (3) three nurses who understand the
working prineiples, and who are responsible for the teaching of these procedures;
(4) a number of enlisted men who understand the purpose, application, and
maintenance of all oxygen equipment.

Oxygen equipment will be located in a specified place, preferably near the source
of oxygen storage in the medical supply building.

A requisition will be written in the order book by the ward officer; he will note
the time, the patients full name and bed mumber, the type of appsratus desired,
and the dosage of oxygen to be given in liters per minute, or in the case of tents,
the oxygen concentration.

The nurse in charge will notify the chief of Oxygen Service and will send a ward
man to obtain the necessary equipment. The ward men will meke & memorandum
receipt which is to be signed by his ward Surgeon. The ward man will also sign for
the apparatus in a book located in the oxygen room, giving date, time, type of
apperatus, ward, and his own name.
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Oxygen will be erdered on the blue non-expendable form #16A. An extra tank
should be obtained for replacement, at least one hour before the tank in use is
exhausted.

The operation, maintenance, and care of the apparatus is the responsibility of
the ward officer on the ward in which it is in use. Advice may be obtained from
the personnel of the oxygen service at any time that it may be required. After
use, the spparatus is to be properly cleansed, (see regulations for cleaning
oxygen therapy equipment) and promptly returned to the oxygen equipment depot.
The original of the memorandum receipt will be obtained at this time, .

Vi1, Safety:

Oxygen in theraspeutic concentrations strongly supports combustion in the presence
of inflamable materials. It is imperative that the entire hospital personnel be

on guard to prevent accidents. Verbal and as well as eomspiciously written warnings
should be freely used. All forms of fire, electricel devices, oil and grease must be
kept from the vicinity of oxygen zpparatus in uses Patients should be thoroughly
searched for matcheés and cigarettes and should be strongly werned against the :
dangers of trying to smoke while receiving oxygen treatment. Their visitors should
be warned of the danger of fire and cautioned sgainst giving smoking articles to
the patient. No portable x-ray or diathermy apparatus should be brought into the
room while oxygen equipment is in operation. Hot water bottles should be used
instead of electric heating pads, Pstients should not be rubbed with alechol when
in an oxygen tent. If oil rubs are given the attendsnt must under no conditions
touch any part of the oxygen cylinder or reducing valve until such time as his
hands have been thoroughly cleansed of oil.

All eylinders should be securely fastened to the wall or bed to prevent them from
falling. Full oxygen cylinders should be kept seperate from the empty cylinders
and these should never be stored where they may be subjeet to high temperatures;
that is, they should be stored awsy from boilers, furnaces, steam pipes, radiators,
ete. Also, cylinders should never be stored in the vicinity of oil, grease, or

- other such higkly inflamsble material, or where they might be struck or knocked over,
or where heavy artieles might be dropped on them.

‘Enpty oylinders are both labeled and dated and should be promptly returned to
medieal supply where they shall be kept distinetly apsrt from full cylinders. The
protective cap should always be in place when the cylinder is not in use. Should
a partially empty cylinder be returned it should bear a notation showing the
reading on the cylinder pressure gauge at the time of discontimuing the treatment.
These oylinders should also be labeled graphically as to whether they are one-half
full, ome-third full or whatever the proportionate contents remain therein.

Whenever possible it is advisable that the medical supply be informed of the
approximate amount of oxygen to be needed so that an uninterrupted supply can be
maintained.

YIIl. Oxygen Regulators:

Oxygen regulators or reducing valves are one of the most important parts of the
oxygen therapy apparatus and they are necessary for efficient delivery of gas from
the oxygen eylinder. The function of a regulator is first to reduce the high
pressure in the eylinder to a safe lower working pressure which provides a steady,
even, predetermined rate of flow. The second function of a regulator is to
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accurately meter oxygen in liters per minute so tha exact dosage may be
administered under medical officers preseription. While regulators are rugged
enough to give uninterrupted service they are delicate in certain respects and

the following rules must be followed when handling them.

1. Before handling an oxygen regulator, any oil or grease on the hands of the
attendant should be thoroughly removed by washing with soap and water.

2, Before attaching the regulator to a cylinder of oxygen, the eylinder valve should
be "eracked" (opened slightly and cuickly closed) to blow out any dust that may have
lodged in the cylinder valve opening,

3+ After the regulator is attached to the cylinder, always make certain that the ‘
flow-adjusting serew is in the gff position before openihg the oxygen cylinder valve;

4+ The eylinder valve should be opened slightly and slowly at first. As soon as the
pointer on the cylinder contents geuge of tha regulator stops moving, the cylinder
valve should be

5. Oxygen is delivered tothe pat:hnt at the desired rate of liter flow by turning
the adjusting screw of the regulator until the pointer om the liter flow gauge is at
the correet location,.

6+ When the regulator is not in use and not attached to the cylinder, always close
the cylinder inlet connection with the dust plug snd make certain that the flow
adjusting serew is in the off positions

s : gregse on an oxygen regulater, oxygen cylinder valve, or any

mgon conmetim.

The patient should be in a well-ventilated private room, or at one end of the ward
to facilitate rest and nursing care, He should be mentally prepared by briefly
explaining to him the purpese of the oxygen tent, its benefits and necessity. This
will help greatly to reassure him.

Proper preparation of the bed is important. All sides of the bed should be made
available, Place a rubber sheet (or an extra sheet if a rubber sheet is not
available) at the upper half of the bed over the mattress as this conserves oxygen.
Elevate the head of the bed, or the patient may be elevated with pillows in the
semi-sitting position. Extra blankets and pillows should be assembled at the bedside.

In the physical prepsration of the patient the nurse will toilet the pstient, give
all medication, give fluids, and change gown. Sputum tissues and & bag for their
disposal should be assembled within easy reach inside the tent. lNechanical signalling
devices are made availsble to the patient within the tent. Pillows under the knees
or arms may meke the patient more comfortsble as well as provide a suiteble foot rest
to prevent him from slipping too far down in the bed.

Z. The Tent:

The ice chamber should be filled with pieces of ice about the size of a grapefruit.
If soda lime is to be used a check should be make to see if it is fresh. The
oxygen e¢ylinder in use as well as the spare are to be securely fastened to the wall
or bed so that they may not accidently fall, Bath blankets or additional protection
for the patient's chest or head should be adjusted at the start of the trestment.

The oxygen is turned on and the circulation started in the tent. The patient's
confort is agaln ascertained. The apparatus is now placed next to the bed so that
the canopy can be lowered to make its sides availasble for plaeing under the patient.
The canopy at the head of the bed is tucked in first and is followed by tucking it
in at the sides using all available slack canopy for tucking in tightly across

and under the hips. This may be reinforced by bath blankets folded lengthwise



=

and wedged between the canopy and the bed, A Longitudinally folded bath blanket is
placed over the canopy at the hips and pulled taut with its ends tucked under the
mattress, Care with these procedures will eonserve oxygen considerably.

A. Set oxygen flow at 15 listers per minute and contimue for at least 20 minutes, ¢
This will aid in building up rapidly the desired oxygen concentration. After this
concentration is obtained reduce the flow to about 10 literl per mimte.

B. The nurse should carefully observe the patient and mcord ohanges in the following
on the patient's chart:

Respirations

Pulse

Color

Songh

Restlessness

Pupillary change

Rectal temperature

Comfort of Patient

Check the tent every 2 to 4 hours, and even more frequently st the start of

treatment, or if the patient is restless or has a high temperature.

Look for leaskage in the tent, especially where the eanopy is folded under the
petient and around the hips.

With the motor running and oxygen flowing, if the tent is working properly the
canopy should bulge slightly at the sides.

Check the temperature of the tent; the hunidity of the tent; the rate of oxygen
flow; the amount of oxygen remaining in the cylmdrr md for the presence of a
reserve cylinder,

Check the oxygen concentration by gasometric anal;vsiag 'Gheok the condition and
qmntity of ice. Add salt if necessary to further reduce the tempersture under
the canopy.

Empty the um water frequently and check to be sure the water trap is open
and free of debris. If the water trap is allowed to become clogged the
eirculation in the tent may be completely stopped or water may be aatual.ly
blown over into the canopy.

Replace the oxygen cylinder promptly, when it beeomes empt.y, with the reserve
cylinder. Label the "EMPTY"™ tenk plainly and srrange for a full one to be

dmmediately delivered from medical supply.

C. Ward men and nurses are to acquaint themselves thoroughly with the written
instructions provided by the manufacturer of the tent.

11, Burging Care:
The hoad murse will instruet her werd nan and nurses in the care and maintenance of
epparatus.

Plan nursing care so that everything can be done for the patient at the same time
about every four to six hours, so that the remainder of the time he may rest
unmolested. The things to be done at this time inelude bath, food, fluids, medications,
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toilet, servieing of tent, and the surgeons examinations,

The sleeves in the tent canopy should be opened only when necessary and then with
eeleritys When entering the canopy thru the sleeve cover the sleeve, with the free
hand, eround the arm that is in the tent, This will help to comserve much oxygen. ¢
Close the sleeve promptly and completely. ‘

Bath: The patient's head and neck may be washed with the tent off or with the nurse
standing inside the canopy. The hood of the sanopy may be tucked carefully around

the patients neck and the bath completed, The bath and change of bed linen may be

greatly facilitated by the help of an additiomal nurse or ward man.

The tent should operate quietly end smoothly. Should the tent require servieing y
during treatment, this should first be explained to the patient. The patients comfort
is the first responsibility of the nurse; equally as important is the patients
confidence in this therapy.

Should the patient become alarmed or uncomfortable, this should be considered as
evidence of inefficient operation of the spparatus; and the oxygen coneentration,

the carbon-dioxide concentration, humidity and temperature should be earefully checked
and sny deficiency corrected.

After use, the tent canopy is washed inside and out with mild soap and water and
dried thoroughly, preferably exposed to the sun for several hours.

JMPORTANT - NEVER USE STRONG SOAPS, CLEANSERS, OR LISOL as they will deteriorate
canopy and leave objectionsble odors. :

The ice chamber or conditioning cabinet should be drained thoroughly. It should
then be serubbed out vigorously with mild soap and hot water, The cabinet door
should be left open for some time af'ter cleaning and preferably exposed to sunlight.
These measures will aid in removing objectionsble odors which tend to gather in the
ice chamber.

The soda lime compartment should be emptied and dried thoroughly. *
The tent canopy should be inspected for holes or other leaks., These are apt to first
occur in the seams and then sround the windows. All holes or tears should be
immediately repaired using scotch tape for there is not time to meke a permanent
repair.

Inspection, washing and other maintenance of the oxygen tent motor should be left

to the personnel of the Oxygen Service. If any motor trouble is suspected whatever
report it immediately to the Oxygen Service.

The inspected tent should be lsbeled by the inspector and dated.

Replacements and adjustments that sre exspected should be placed in the Oxygen Service
book.

The tent and accessory spparatus when returned to the storeroom after cleaning and
exposure to the sun should be kept properly covered.

Remember that with proper care the apparatus will give longer and better service and
it will not fail when it is eritically needed.



Oxygen analyzers should be used routinely with tents in order for oxygen therapy to
be effective and economicali An analyzer esccurately measures the dosage of oxygen
that the patient receives snd also makes it possible to reduce oxygen waste. The
instructions which accompany the analyzer apparatus are to be carefully followed.

In some instances it msy be nesessary to test the carbon dioxide content of the tent.
This is done much in the same manner as is an oxygen analysis and can be accomplished
by the following instruetions,

Analysis should be frequent enough to maintsin the desired oxygen concentration in
the tent at all times. A test should be made shortly after the tent is put in
service and one should be made each time after the tent has been open for any length
of time st all. Routine analysis should be taken every four hours. The results of
every analyses should be entered on the patient's chart. The amalyzer should be

kept elean and potent sclutions maintained in them, The accuracy of the oxygen
anslyzer can always be checked by testing a sample of room air; the oxygen concentra=
tion of room sir is slwgys 21%.

. The success of the catheter method of ‘oxygen therapy depends upon the temperment of
. the patient, the nature of his illness, and the znatomical condition of his nose.
The division of the septum, history of allorgy or of polyps and previous severe local
infections,

The equipment moasasry eongists of sterils, soft, fresh nasal catheters, mumbers 8
to 12; a humidifier, (to moisten the. oxygons an oxygen flow regulator and one eylinder
of oxygen. A tube of vaseline or other petroleum jelly should be available.

Soft, old catheters are better than now cnes as they are essier to insert, If a new
one is to be used it is desirsble to boil it first. There should be 8 or 10
perforations in the terminal ineh of the catheter tube. If these are not present
they should be punched with a hot needle. If adaptors are not available for attaching
the catheter to the large rubber tubing of the humidifier these may be easily malle by
using a glass eye dropper.

Before doing anything else, explain the procedure and its benefits to the patient
reassuring him that he will quiekly become asccustomed to the catheter.

XVI, Technigue:

Note the natural droop of the eatheter as this will facilitate its introduction to
the naso-pharynx. Approximstion of the depth of insertion may be obtained by laying
the catheter across the patient!t check and measuring the distance from the tip of
the nose to the trague of the ear. This approximste measurement should be marked
with adhesive tape. Lubricate the catheter lightly with vasoline, Light oils and
jellieg are not to be used as they are soluble in water and will dissolve in a short
while leaving the catheter unlubricated, thus making it possible for it to severely
irritate the patient and even adhere to the back of his throat. INPORTANT - OXYGEN
SHOULD BE FLOWING AT THE TIVE WHEN THE CATHETER IS LUBRICATED, This will keep the
small holes from becoming occluded with the lubrication.

The estheter is inserted on the floor of the nose, below the inferior turbinstes,
using a very gentle twisting pressure, Care should be taken to permit the natural
droop of the castheter to turn into the naso-pharynx. As mentioned sbove, oxygen should
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be flowing before the catheter is inserted. Push the catheter down into the
oro=pharyme until the patient's swallowing reflex is stimulated. ”
If he will swallow oxygen a time or twe then it is obvimtheeathemisdmtoo
far. Slowly withdraw it until the patient just does not swallow exygen. This should
be checked with e flash light and tongue depressor to be sure that the tip of the
catheter is on a level with the scft pelate, or slightly above. The catheter should *
be anshored to the opening of the nares, turnming it up over the nose, and fastening
it to the patient's previously eleansd fmhtad with adhesive tape. The connecting
tubing should have approximately 18" slack to permit the free movement of the petient's
heads

The patient's comfm, color, pulse rate and depth of respiration, ear disturblnccs,
evidence of nasal irritetion should be noted and recorded.

The oxygen flow should be set at between 6 to 8 liters per mimute. A rough dosage

is es follows: For each liter of oxygen that is given to the patient the oxygen
concentration of the air he inhales is inereased approximately 4 percentage points.
Thus, assuming that there is 21% oxygen to begin with (as is present in room air; that
is not exactly correet due to 002, water vapor, ete. present in the lungs)the
addition of dne liter of oxygen by nasal catheter will raise the congentration in the
petient's lungs to approximately 25%. Two liters of oxygen per minute will givo him
approximately 29%; 3 liters, 33%; 4 liters, 37%; 5 litevs, 41%; 6 liters, 45%; 7

. liters, 49%; & liters, 53%. It is gemerally agreed that oxygen therapy is not
effective until the patient is being given at least 0% oxygen.

The complete apparstus should be ehecked frequently. Make sure that there is an
adequate amount of water in the humidifier. The usual depth of water should be about
half the capaeity of the humidifying jar, liake sure that all convections are tight
and that oxygen is not leaking around them. Ilake sure that the flow is correetly set
at the regulator. liake sure that the catheter tip is a‘billcerrwﬂypluodintm

oro=pharyni.

The nasal catheter should be reuoved approximately every six hours and a sterile one
replaceds A new catheter should preferably be inserted in the opposite nostril from
the old one. Used catheters are best cleaned in cold, ruuning water and then boiled
for five minutes. ,

Stop or reduce the oxygen flow when the patient is eating or taking fluids. BUT
REMEMBER TO INCREASE THE FLOW IMMEDIATELY AFTER THE PATIENT HAS PINISHED HIS MEAL OR

Oxygen masks permit the sdministration of concentrations of oxygen as high as
95%, snd over and may be used to administer oxygen under positive pressure which is
some times desirable particularly in the presence of pulmonary edema.

ant, Necessary wTMnmtwoWawtmmupmrdmtm Une
in eﬂlﬁtheﬁmandthuetherthammrm,whiehwillbedimsodaeparanly

To give oxygen therapy by mask the following ecuipment is neonalry; one: eylinder of
oxygen, one oxygen reducing valve, the feuce mask, rubber tubing, ete. (With the OEM
leter mask make sure tiat the meter is wailables

As with other forms of oxygen therapy the oxygen eylinder valve should be %eracked"
outside the patient's room and the usual precaution taken ineluded under the section

on regulators.
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When giving oxygen by any typo of magk it is important to prepare the patient

psychologically. Most people seriously object to having anything placed over their face
and if this natural fesr can be overcome the success of the treatment will be greatlt
incressed., If the patient is conseious explain to him the purpose of the therapy.

, Itcanbupoimdou‘btmtthetypod’mskbeingusodiausedhwthmandsafm
and Navy pilots and other members of the crews of fighting planes. It is also of ¢
considerable help to tell the patient that if the maBk becomes seriously uncomfortable
he ecan feel free to remove it for a few ninutes. The mere faet that he knows he has
some conbtrol ofer the treatment goes a long wey towards keeping him from being afraid
of having the mask placed on his face. Where oxygen therapy by mask i started on an
uncongeious patient an effort should be made to have some one nearby when the patient
returns to conscicusness in order to reassure him regards the use of the mask.

- The BIB mask is available in large and small sizes in both the nasal
and oro-nasal types. Patients who are mouth breathers, uncooperative or unconseious
require the aro—msaltypo %hcmae, themealemufmndmeoﬂombh
as a general rule. GChoice of il OXTes Ve e of mask mportant.

The complete mask apparatus consists of three parts. (1) the mask proper; (2) the
connecting device which jolns the mask %o (3) a reservoir-rebreathing bag, The
grtial rebreathing mask in which approximstely the first third of the
expired air - 'bhat pe.rt which is richest in oxygen and poorest in earbon dioxide =
" is saved in the reservoir bag and rebresthed., The earlier models were equipped with
a metal conmnecting-regulating device provied with three small pertholes, one or more
of which could be opened or eclosed to control the concentration of oxygen in the
air. The newer models are provided with two sponge rubber discs which act
as both inspiratory and expiratory valves.

Oxygen concentrations administered with the earlier models are controlled by opening

or closing the portholes and adjusting the liter flow. (4 liters - 2 portholes open=
tely 50 per cent oxygen)., With the new models, the oxygen concentration

is controlled by the w (4 liters - 40 to 50 per cent; 6 liters =

50 to 60 per cent, ete.) The following applies to the old as well as the new model

BLB masks; When administering concentrastions approaching 100 per cent oxygen, the

litsr flew should be sufficiently high so that the reservoir-rebreathing bag pever

: gpletely even at the depth of each inspiration. When administering lower

eammkmtian, ‘the bag should eollapse during each imsplrstory cycle. The duration

of each collapse governs the concentration of oxygen the patient receives.

There is a plug in the bottom of the rebreathing reserveir bag and another plug in
the front of the mask proper. The plug in the Pag can be removed to drain off
excess molsture. The plug in the mask is removed when a Hiller-ibbott tube 1s used.

EM meter magk derives its name from the meter which attaches direetly to the

uutlet ef a regnlntar and on which the concentration of oxygen is set. This mask

is available in both the nasal and oro-nasal type. The design of the mekk is such
that only one size is required. The optration of the em nuk difrcra fron mt of
the BLB :!.nomhnperm rospeot. neentration of oxyge

B8 AT1 shher rempects The eptratine o She SMN L siatlsr Go Thet of the Bm,mep«e
that it should not be used on a float type flow indicator.

Some helpful suggestions on the operation and care of BLE and OEM masks follows
1. Choose the size and type of mask that is most suitable for the patient.
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on so that it is flowing about 6 or & liters per mimute. Always .

in places pass the rubber retaining strap arount the back of the
or Llnthnma, whichever is most comfortaeble to the
- mkahmldbeholdmglymdyot ¢
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the mask is in place, Wait until the respirations return to their

and then gradually adjust the liter flow to about the minfwum that
the desired concentration of oxygen. The required liter flow will
hopnﬂmaaryvmhilatiunotomhpauent.'

and @ half to two hours, the mask should be removed and the patient's .
face should be washed, dried and powdered before the mask is replaced. Sometimes
vanishing eresm is prefersble to powder. This procedure is particularly ilmportent
to the patient's comfort in hot weather,

Ge At the end of each case the mask, commecting device and bag should be washed in
gsoap and water and rinsed thoroughly before being boiled for 4 or 5 minutes.
Before boiling, it is recommended that each unit be wrapped in a double thickness
of geuze. Dry each part thoroughly before it is put awsy for future use. Unless
thspangombbordimaetthoﬂlﬁmdriedemphuh,thauakwillnotoponto
utilfnterily

The imhalation of essentially 100 per cent oxygen is reported to be toxic to

lsboratory snimals in thirty-six to forty-eight hours if it be administered comtinmiously
in a closed respiration chamber, As yet the average length of time that high concen~-
trations of oxygen can be safely used on humans is not known. However, when 2 pagk

is used, the inhalation of high concentrations of oxygen is, in setual practice, by

no means continuous because the patient talks, eats or has the mask removed at rather

frequent intervals for general nursing care.

Theoretically the moisture built up in the face piece of a mabk, from the patients!
exhaletions, is sufficient to prevent any drymess or irritation of the nose or throat.
However, an occasional patient; particularly when 100 per eent axygen is being
administered, may complain of dryness. In such ceses the oxygen is being
administered, may complain of dryness. In such cases the oxygen can be humldified

by pessing it through s water bottle humldifier, or in the case of the OEN, Ly
introducing 20 ce of water at a time into the meter,
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