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Clinical Experience of Long-term Home Oxygen Therapy

Young Suk Lee, Seung Ick Cha, M.D., Chun Duk Han, M.D., Chang Ho Kim, M.D.
Yeun Jae Kim, M.D., Jae Yong Park, M.D. and Tae Hoon Jung, M.D.

Department of Internal Medicine, School of Medicine, Kyungpook National University, Taegu, Korea

Background: Long-term low flow oxygen therapy not only increases survival, but also improves the
quality of life in patients with chronic obstructive pulmonary disease (COPD) with chronic hypox-
emia. For the assessment and improvement of the status of home oxygen therapy, we analyzed
clinical experience of 26 patients who have been administered low flow oxygen at home.

Method: Twenty-six patients (18 men and 8 women) who have been received long-term oxygen
therapy (LTOT) at home were examined. We reviewed physical characteristics, clinical history,
pulmonary function test, ECG, arterial blood gas analysis, hemoglobin and hematocrit, types of
oxygen devices, inhalation time per day, concentration of administered O,, duration of O, therapy,
and problems in the home oxygen therapy.

Results: The underlying diseases of patients were COPD 14 cases, far advanced old pulmonary
tuberculosis 9 cases, bronchiectasis 2 cases, and idiopathic pulmonary fibrosis 1 case. The reasons for
LTOT at home were noted for cor pulmonale 21 cases, for dyspnea on exertion and severe ventilatory
impairment 4 cases, and for oxygen desaturation during sleep 1 case. The mean values of aterial blood
gas analysis before home oxygen therapy were Pa0O, 57.7 mmHg, PaCO, 48.2 mmHg, and Sa0, 87.7%.
And the mean values of each parameters in the pulmonary function test were VC 2.05 L, FEV, 0.92
L, and FEV,/FVC% 51.9%. Nineteen patients have used oxygen tanks as oxygen devices, 1 patient
oxygen concentrator, 2 patients oxygen tank and liquid oxygen, and other 4 patients oxygen tank
together with portable oxygen. The duration of oxygen therapy was below 1 year in 3 cases, 1~2
years in 15 cases, 3~5 years in 6 cases, 9 years in 1 case, and 10 years in 1 case. All patients have
inhalated oxygen with flow rate less than 2.5 L/min. And only 10 patients have inhalated oxygen
more than 15 hours per day, but most of them short time per day.

Conclusion: For the effective oxygen administration, it is necessary that education for long-term
low flow oxygen therapy to patients, their family and neighbor should be done, and also the institu-
tional backup for getting convenient oxygen devices is required.
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Table 1. Physical Characteristics of Patients Receiving
Home Oxygen Therapy (n=26)
Mean  $D 'Range
Age (yr) 582+ 948 40 - 76
Height {cm) 1639+ 7.95 151 -178
Weight (kg) 52.6 + 10.66 37-173
BSA (m*) 152+ 0.285 1.30 — 1.90

SexM:F=18:8

Table 2, Diagnostic Criteria of Cor Pulmonale

1. Clinical and radiological evidence of extensive
pulmonary tuberculosis or chronic obstructive
pulmonary disease with or without cardiomegaly
and congestive heart fallure .

2. ECG findings
1) Right axis deviation (> +110°)

2) Right ventricular hypertrophy
3) Right atrial enlargement

4) Right bundle branch block

5) Marked clockwise rotation*

* Includes poor R wave progression in precordial
leads and prominent § wave or small QRS complex
in left precordial leads.
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Tabie 3. Underlying Disease of Patients Receiving Home
Oxygen Therapy {n=26)

Underlying diseases No. of cases
COPD (emphysema dominent) 14
Pulmonary tuberculosis

Bronchiectasis 2

Idiopathic pulmonary fibrosis

Table 4. Causes of Home Oxygen Therapy (n=26)

Causes No. of cases
Cor pulmonale

with over 55 mmHg of PaO 10
Cor pulmonale

with PaO, 55 mmHg or less 8

and RHF with edema 3
Dyspnea on exertion & severe

ventilatory impairment 4

O, saturation during sleep < 90%

Y

RHF : Right heart failure,

Table 5. Initial Arterial Blood Gas {ABG) Analysis, He-
moglobin (Hb) & Hematocrit (Hct) in Patients
Receiving Home Oxygen Therapy (n=26)

Parameters Mean £ SD Range
ABGs
pH 739:0.047  7.25-7.49
P20, (mmHg) 57.7£5.62 48.2-68.1
PaCO, (mmHg) 48,2+ 8.20 34.0-66.3
Sa0, (%) 87.7+3 80 79.1-93.7
Hb (g/dl) 14,0 £ 1.63 10.1-16.6
Het (%) 416 +4.36 31.0—-49.0
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Table 6. Vital Capacity and Parameters Derived from
FEV Curve in Patients Receiving Home Oxy-
gen Therapy {n=26)

Parameters Mean + SD Range

VC (L) 205+ 0.812 0.60-3.65
(60.2 £ 23.63)

FVC{L) 195+ 0.768 0.50—3.65
(69.2 + 28.98)

FEV, (L) 052+ 0,287 0.38—1.76
(41.7 £ 12,57)

FEV, /FVC (%) 51.9 + 19.05 30.2—89.1
(63.4 £ 21,92)

FEF25-75% 049 + 0.389 0.23--192

(L/sec) (14.4 £ 10.47)

Figures in parentheses indicate percentage of predicted
values,
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Table 7. Residual Volume and Diffusing Capacity in Pa-
tients Receiving Home Oxygen Therapy (n=10)

Table. 9. -Duration of Oxygen Inhalation in Patients Re-
ceiving Home Oxygen Therapy (n=26)

Parameters Mean + SD Range Duration (yrs) No. of cases
RV (L) 2.14+ 1.204 0.85—5.04 <1 3
(110,2 + 46.79) 1- 2 15
TLC (L) 402+ 1711 1,99-5.04 3_ §
(71.6 £ 21.51) 6_10
RV/TLC (%) 519+ 7.532 43—-64
Drco 104+ 5.67 2.3-26.8
{ml/min/mmHg) (58.5+29.97) . i
Dy co/Va 2,09+ 0.869 0.51—3.42 Table 10, Oxygen Inhalation Time Per Day in Patients

(1/min/mmHg) (51.5 £ 20.75)

Receiving Home Oxygen Therapy (n=26)

Figures in parenthesis indicate percentage of predicted
values,

Table 8. Types of Oxygen Devices Used by Patients
Receiving Home Oxygen Therapy (n=26)

Inhalation time (hours) No. of cases

Oxygen devices No. of cases
Tank 19
Tank & liquid 2
Tank & portable

Concentrator 1
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Table 11. Amount of Oxygen Administered in Patients

Receiving Home Oxygen Therapy (n=26)

Oxygen flow (L/min) No. of cases
0.5-1.0 10
1.5-20 14

>25 2

1.5~2.0L 14qd, 8]z 2.5L% AL&ste A
9lic(Table 11),

7} 26

4 &

of2f7iA] HAge g A7) w4 He] HALEF L.

Ze3te] AaYAF, A4
Aoll, AYFF7E 2ejn
7 Aol g doglch, o »
H AL Atz 2 5o o}a] =ak
3he)-g o o] ool A
A 8 ohal A&l Aka
IEM sHAdAlel Aeolel e Pz
wl T2 o)Alo g zald s
ool 23 $4le 753w T2 ooz AT
AnDYEe A9 4 AdA 53 T2 vNez

o M
ax 2,
‘1: >
; }-;r'

op)

5

J; L

= _!m

4

fo 2:}: o
o o, E_' B

2
ol
N
ofr
L Lo
R
o
o,
ojft

-0,

ruL‘ e ofy
yo F
jo
> L
-
" o
J,«l

_&—‘L}f'

|
j
i
™
I
N
olr -

— 286 —



2131 #4334 (pulmonary vascular bed) & -8k
v AR 450l A7 715H 24 Foll 9 2
B AEqAge] Stz Az, 23jn APy
o] s 5-g4 7”‘°ﬂ -431- 341—1-’53_‘%}%*?_ Hl7l-°ﬁ791°l7‘l“P

3

3 7 .d‘_oﬂ‘; o:}aq °]X]'7]— ‘40:] o}b]_ 7} =g
Foll oJa slAlE e 45o]q
’}l’ﬁ'&"“ o3l Zrlxcjie~20

7] A= A G0 Hand 0‘}——0{]

2+ A5 g4, xc]

\
rﬂ:
O

b
sk
£
o
o

rlu
et l—¥

)
(‘.?L_J
o

&
& R
=)
o
o ol

_1.2"_.
xX
$

_>i

[‘-?—"

o3 P
3

&
2
2

v

[ (O O < - 1
ol
FF

r;’ﬁ r_h,
e
o>

mﬂL
o[)l
we o &

R}

2
@2l ofd
2

L

_"ZIL

s

a2 £ oud
2

ol

[¢]

= ol w2
mﬂ.

g,

o

o}

o

f3:

i

e

e

o

L
N

of
2

ol

o ulF, WAL 24, W0

oz
ot
P g

N
A

fb R
ol
wfo
fnea
lo
i
2
R
offt
£
Yo
2
o
o
_GL

2

%7}*1 7]

Py
T
o
-0,
ox
\~l
£
oX
3
g
ot
2
12,
ok
-3
o
nL*
3:
o
_‘:"..

af oot P opfLoax o L R 2 ok

154 u; e AR 7‘}.@1] A
Azkdrh 2 A 7] wRol sheiAal $ol
A% A ek, By AS 23t ok
Al vl 28 ofeirba) Qalol ol e Yol A
= Axo) Aol glovt slumael 7154 24w B
7137 Bl 3] Wl Ro|sm Aol HolE
1 AsAE $E5U0 8 BE Anddos AT
&

©
rlo
N

of| A ;‘L7] 7}«] Ak °4"; E—f‘f— 7

Al AL Fo] Bk A& 0 g Rojdhe Zlo| $rp0
= 59 ¥3Eo] Vb dH e g o
a5 7t Fsiehe Aol A== ghrt, 2 gl F
Aoz A& of o] gAY o] A%
o] £3] A7\ 7kell 2R 27T AEEL v
BaE8e] Yol FEG wigkon] Ar|H
o #7149l A7 ek, & 1980 &= vwiEg
Nocturnal Oxygen Therapy Trial®¥ol| A &= A A4 &
2 714 A4 A8 (COPD) B4 20394 o
© 2 nasal prong o2 Bl 1~4L9 A& & 31Fo]
19417k o] 4k Al T3} 12417 T @ FO 2 v}
ol 12744 °]*oL F4 BT A 1247 Fod ol 4
£ A5 Age] Fr} gl wls] 1947k o] A Fof ol
A o7k 4 sl om, AFYEE 124]7) FodFoll4
19417} o] A} Foda o} 1,940 Eqkcha sk, =&
od=-2] Medical Research Council Trial¥e]A]+= A3}

4ol ALLE

2
r_');
b~
ek
2 Ol)l
A
=
N
AN
a2
o
<0,
N
brt
-3
>
il
N
)
2.
-
=)
=
o
Ol
ok,
fo

A
Appgo] SelshAl Rgkeka sheiek,
B717ke] A¥E ALLFoi7t A4LYFE A

A9 A Fhol] -] OM—— AE 043% 72 2AZ FHER

a2 7HEd 7}’% 3 A
off de)7kA 4ol Alekse] 23 ek F 1986133
198711 Denveroll 4] &3 A7 A4 % Bl i Con-
ference Report?*29¢} ACCP-NHLBIg| 7|F2%0| u}
2 A7)7ke] AEE Asx 8ol AL-5e Qejed 7
A o} A A GAAE] A Aoz AdE FHE

A3qto} 55 mmHg ©]3l o= A A AL A
AdEg 71D S, FAA, oluA, FAFAHEITE
24 So] AAE kEA Bollx BTl AALEF 4

gz A4 delde A%, FAE FHLALEl

$ARAoR Qg ¥-F A, 22| 4l Fol 3
£ A%, Ade 3R Al BAE g
< A eE ko] FEol = Ak 23} 90% %k
o2 @ojzl Afolch A AUe AulelA Aa
S0l Yo FAEL A} FHAE AL T
A& stolof dhet, ket X Fotell ALLEFE 7
e A A A s Fd4] 53] REM 5
5o v Alg AL Fol| whAl 7] wllFolenee,

p-3
oft
2
[
w
2
NE
ez
o
3
o
oX
s
£
[
AU
v
> oft
I‘-&

S
FAE dohien, 2 P10 ApELEL
& L AGsoRlE H 97t Aol
%l- 8] &o] T3 o]x A% 9 B4
3} 3

Fo l EI—XM °1~r°il FREH %—-‘i—

A5 & Aefol A °‘7H% ws} AP Az A
Zololl Hrlsfol ey, 223
o= AHE 7|7kolekel B4 A
AP 7pAAALE ohA] Al Hshe] Hged
Fojzean 2 Rabol e AaFole) A
o] 2162 7} whokm Alg 7)Aol Y

— 287 —



Zo] gl 4ol FEF FUY AL L3} 90% vl
2kl 167} ek, ol F Ag Bl B 54 TF
o] gt 4ol BFo)A bRl AbaEte] 60
mmHg o] A4e]3l o} 7p¢ F5ols AR T EZAE
F&39 A9do olge FHEsALFGE A7}
60.0 mmHg, 62.0 mmHg, 64.6mmHg, 68.1
mmHg o}9lem #7534 FEV, 3 34444
o} rg-o 77t 0,881 47%, 0.521L% 34%, 1.07
Lo} 46%, el 0.77109} 40%2A A 37|34
74 B olF A dl: HF A2 dabse] 2.3
ml/min/mmHg (Z3A A ] 12%) 2 A3 4
o] =

gl FQshe Al4e] Tz AAsEY ojre
229 AAEFE dhddlan AMAddleddl VEE F
of 3} ol FHHY Al4 st ¥ ol 447t 2}
A ALs e goio $a49}l AL Fod)d)
Ao 8447 15¢% Y o A4 T2 532 s
Pa0, =7l 60 mmHg~} A 3dlcta &) o] & $jaiA
& |3 (nasal cannula) & A-4% 7% 1~4 L/min”}
elsie] o3 2L /min %9 ko FH3lv] 23
Aol 5 AlolE B Fodshe k¥l 1L/min
AEE o] FANEE HAAYPPY, £ FAAE Ay
£ 0.5~2.0L/minel ko g 248 Fsln 9ok,

7 AtdFo e AZHe A BAe] Aol dofe)
webd 4 9levt, A7y Folt e fAdt Ao
95} glom® welr] A&l AdsdEE 7

A%elE 3% 2047 B A4 BT} oh3

E3hAoln] AHolx FFoll 154]7k o] 48] Feir} AR

o}, 2y 54 49 E £ v o8 59 7
Al s Fo] Y Aol o) F s g
A Fox AnAq £ ok B Bl
% 15417k o)A At 5 AHE3HE 79 104 Lol
5417k o] 845 ALE-3he 7Z¢% 8ol glsich %% 15
A7k alat Fob Aa s AEEE 16ofol 4 Eabdel o
o AFEAIZEE AR 28 ol E Aln Az A
AAel BAL o] e 4o FFol o@AY FA

174 Al Zoe} Akl Fd# wigto] of2l9] &ab A4
| Ak o] ALB-& 7 F 3 397t 5o, ERE ASH
3l nasal prong®] #&-of Essle] 71dH oz A4l
B-& B A4t 8o, el AR ke 3F 2
ol Folg4ktr) glo] AHgdlx Ealm 9 Folut

N

o

A A4 ol AbdAlge B Aol gl o4 e] ¥l
Roz Azpscl,
#}A Foj: u]E 3 (nasal catheter), nasal prong,

Abzmb& 3 (oxygen mask) oLEl3 A7 F %3 (tran-
stracheal catheter) 58 o] &3l W o] dom o]
7F¢-+) nasal pronge] th& 717 wis] 37 AE
o o] o} &=z gleh, ¥ BHY BE ool A% nasal
prongoll 9dle] Al4E Foitn ek B FU1F

- =30 8% A4 Foye Heimlich*®o] of3ted A5

02 245 e vEde] ¥ A B 50%H =
AtxE AGY 4 71 dFol Folg A d AR
A 2k Slol Al felahe] oA} AbaALEe] FA]
7} & A oo} |84 FA 2 AL 2 FAlolA o}
F #dsictn o0, =3 2ol 4 Az
We 238 AEE e dAse i A
B UAlgowis Anzez AsE Fddte im-
planted intratracheal oxygen catheter 5. 4: 7} 5| o]
%438,39).

AL g A F2 olL5E Aadrle Atz
A} gt& 7}~ (compressed gas oxygen) & 2 Ah4H
a, o 3}4k4 (liquid oxygen), El3 AL FE7)
(oxygen concentrator) %ole}, °ol& 7|7 1E¢ A3
o] glemz s gAY +559, A4 52 A
A8 FAx, AAH 47 5 2] AHF
oo, gt&rlae 7hA o) Aaidled e o] &F 3 gl
v} 4bag7) AR} A5 As Aol s B4
Aol glch, ubde) Astitat FAZ 7P £ &1l
A 2 g7)129 SAGE Hol Soldte] Frllgeo
Ags7le Fou vlAe T2 4EE 2441717 9
3t} 3718 AEH oz S3A s Zlo] ash] o
Foll 445 o] &3A &g Wz Axs 4227} HY
=g 7hA o] vl A% ghgolv}, 2l ALFHIE
A9} A zbo) L g glo] FPAol A ALg-8tr] Foldht A
712 25E s 7ol Aol wk=Al glojok slu
Folgo 2y 2oy Ao 254 480 glew A7NA
ol AAE ool sk Fulolld sl AHgse
HAZ FHA o) v A ES 7 Yok HAZole F
AR E Ax 3l 18] FHo2 2447} A= 252 3
Fei7Al 7b5E Al )5 A7) Hel o] &Ela gl
oo oz o] HajsluA o] g S]] A

ufrt



o] ol &g Aupolry, E e A% lof nho] AL 3
)% AHeshE AR UelA] BE AR S Ak
2% 0|83 FE7tAE AEstn glglen] 24
wf—ﬂ— Wgalo] ALehn QT FHE g
R 749E 4o ghol Qgitnl o F2 AAFe
& v Solekn A7 o,
BojAs] TAHELS Abae] AHEA Tkl BE B

SNEESRETEY %n&é}% %ol gom =Y

R RE NPT R T R R E AT *
L Az
HlHE BatSol NG o] B 7
o 2 kol HASA ALY 4 Qe *&i—%ﬂﬂ 7]
o] golatal e Adld) olo] chgt AL AE 9
2ol Hg § Axdel SRyol %m Aoz
Az e, '

}.

ol

__.OI'OJ%o&"zJiN

:erfl 2,

2 ot

ATuiE A7 AEE
7hA sk Al A g gAEe) 4SS A B
shobdzt are] AL AU, AAEL Agats e
W Aldehe $4 AeE doka B3l ¢
< Yohir] fsted FAAAF B 26000l HE
A AL sole

Wy L oA ATl 387 Wl Ae
83 e A 7k sHelA A7) 7k AR A

& A YE dA 187 ol 89 olglon
AL e S 4|37 Ao *Hl E %*éfa‘ 2y, 4

TE, 223 A7 Y EA A Sl A

Hat YA se A A A S o), FZ 2
CEELE] ol 7r A% 20 223 B A
5 1oldeh, AAEX 8 AYFrie dgdade] 214,
54 E—S— 2t ";l Ag @)l 44, gz 44dF
slakel 23971 1e0ieh, A 54 2
A9 ## X+ Pa0, 57.7mmHg,
PaCO, 48.2mmHg & Sa0, 87.7% g ov #H ekl
Hg 2+ VC2.05L, FEV, 0.92 L, FEV,/FVC%
51.9%%ct AHEFal Abef7)E Al s as sk

2
by

(i
o
et
N
o
<
\?
?

737} 190, ALFE7E ASshe A7) 1], Ak
Egis} AL S A AHSke A9t 24, 2Ea
2935} Fel AL T B sl S el
/&ii}%— 717h& 14 vlate] 3o, 1delA] 2do] 156),
dolA] 5de] 6ol 2Elm 9d, 10W B]E AL oW
A g A% 247t 104 ik, AbasEE Aol 4]
2.5 L/min ¢]3}-& AHEEla U9l 8hF AFEAIZE 10
off uke] 15417k o] 4k ARSI cf-Fo] B A7}
ok A4 A8 s
WE EAHQ 44T E HelA e #@x g F49
AlgrSol Al A7) 2k HFE Ak S Holl HEF mFo] I
a3 Helsh A 4 dv Aegrle 748 9
3 A=A gHbae] g8 '

3

REFERENCES

1) Burrow B, Earle RH: Course and prognosis of
chronic obstructive lung disease, a prospective
study of 200 patients. N Engl ] Med 286:397, 1969

2) Renzetti AD, McClement JH, Litt BD: Veterans
administration cooperative study of pulmonary fun-
ction. lII. Mortality in relation to respiratory func-
tion in chronic obstructive pulmonary disease. Am J
Med 41:115, 1966

3) Mitchell RS, Webb NC, Filley GF: Chronic obstruc-
tive bronchopulmonary disease. I1I. Factors influen-
cing prognosis. Am Rev Resp Dis 89:878, 1964

4) Boushy SF, Adhikari PX, Sakamoto A: Factors
affecting prognesis in emphysema. Dis Chest 45:402,
1964

5) Jones NL, Burrows B, Fletcher CM: Serial studies
of 100 patients with chronic airway obstruction in
London and Chicago. Thorax 22:327, 1967

6) Barach AL: The therapeutic use of oxygen. JAMA
79:693, 1922

7) Neff TA, Petty TL: Long-term continuous oxygen
therapy in chronic airway cbstruction: Mortality in
relationship to cor pulmonale, hypoxia and hyper-
capnea. Ann Int Med 72:621, 1970

8) Medical Research Council Working Party: Long-
term domiciliary oxygen therapy in chronic hypox-
ic cor pulmonale complicating chronic bronchitis
and emphysema. Lancet 1:681, 1981

9) Nocturnal Oxygen Therapy Trial Group: Continu-
ous or nocturnal oxygen -therapy in hypoxemic

— 289 —



chronic obstructive lung disease: A clinical trial.
Ann Int Med 93:391, 1980

10) Levine BF, Bigelow DB, Hamstra RD, Beckwitt HJ,
Mitchell RS, Nett LM, Stephen TA, Petty TL: The
role of long-term continuous oxygen administration
in patients with chronic airway obstruction with
hypoxemia. Ann Int Med 66:639, 1967

11) Petty TL, Finigan MM: Clinical evaluation of pro-
longed ambulatory oxygen therapy in chronic air-
way obstruction. Am J Med 45:242, 1968

12) Abraham AS, Cole RB, Green ID, Hedworth-Whitty
RB, Clarke SW, Bishop JM: Factors contributing to
the reversible pulmonary hypertension of patients
with acute respiratory failure studied by serial
observation during recovery. Circ Res 24:51, 1969

13) Krop HD, Block AJ, Cohen E: Neuropsychologic
effects of continuous oxygen therapy in chronic
obstructive pulmonary disease. Chest 64:317, 1973

14) Stewart BN, Hood CI, Block AJ: Long-term results
of continuous oxygen therapy at sea level. Chest 68:
486, 1975

15) Goldman M]J: Principles of clinical electrocardio-
graphy. 11 th Ed. p. 404, Los Altos, Lange Medical
Publication. 1982

16) Sokolow M, Lyon TR: The ventricular complex in
right ventricular hypertrophy as obtained by
unipolar precordial and limbs leads. Am Heart J 38:
273, 1949

17) Ferrer MI: Cor pulmonale (pulmonary heart dis-
ease): Present-day status. Am Heart J 89:657, 1975

18) Borden CW, Wilson RH, Ebert RU, Wells HS:
Pulmonary hypertension in chronic pulmonary em-
physema. Am J Med 8:701, 1950

19) Enson Y, Giuntini C, Lewis ML, Morris TQ, Ferrer
MI, Harvey RM: The influence of hydrogen ion
concentration and hypoxia on the pulmonary circu-
lation. J Clin Invest 43:1146, 1964

20) Ross JC, Newman JH: Chronic cor pulmonale in the
heart, Hurst JW (Editor-in-chief) p. 1220, New York,
McGraw-Hill Book Co 1986

21) Aad, +49F, &4, o9, HuE, =3y
28 g AR goll 27 HAdAle] By
o] zte], dlghulzhstsl A=) 30:1, 1986

22) Martin CJ, Hallett WY: The diffuse obstructive
pulmonary syndrome in a tuberculosis sanatorium.
1I. Incidence and symptoms. Ann Int Med 54:1156,
1961

23) Snider GL, Doctor L, Demas TA, Shaw AR: Ob-

structive airway disease in patients with treated
pulmonary tuberculosis. Am Rev Resp Dis 103:625,
1971

24) Conference Report: Problems in prescribing and
supplying oxygen for medicare patients. Am Rev
Resp Dis 134:340, 1986

25) Conference Report: Further recommendations for
prescribing and supplying long-term oxygen ther-
apy. (Summary of the second conference on long-
term oxygen therapy held in Denver, Colorado,
December 11-12, 1987.) Am Rev Resp Dis 138:745,
1988

26) Fulmer JD, Sinder GL: ACCP-NHLBI National
conference on oxygen therapy. Chest 86:234, 1984

27) Flether EC, Levin DC: Cardiopulmonary
hemodynamics during sleep in subjects with chronic
obstructive pulmonary disease. Chest 85:6, 1984

28) Douglas NJ, Calverley PMA, Leggett RJE, Brash
HM: Transient hypoxemia during in chronic bron-
chitis and emphysema. Lancet 1:1, 1979

20) Wynne JW, Block AJ, Hemenway J, Hunt LA,
Shaw D, Flick MR: Disordered breathing during
sleep in patients with chronic obstructive pulmo-
nary disease. Chest 73:301, 1978

30) Flenley DC. Clinical hypoxia: Causes, consequences
and correction. Lancet 1:542, 1978

31) Calverley PMA, Brezinova V, Douglas NJ, Catterall
JR, Flenley DC: The effect of oxygenation on sleep
quality in chronic bronchitis and emphysema. Am
Rev Resp Dis 126:1005, 1982

32) Goldstein RS, Ramcharan V, Bowes G, MacNi-
cholas WT, Bradley D, Phillipson EA: Effect of
supplemental nocturnal oxyge gas exchange in
patients with severe obstructive lung disease. N
Engl ] Med 310:425, 1984

33) Timms RM, Kvale PA, Anthonisan NR, Boylen CT,
Cugell DW, Petty TL, Williams GW: Selection of
patients with chronic obstructive pulmonary disease
for long term oxygen therapy. JAMA 245:2514, 1981

34) Tiep BL: Long-term home oxygen therapy. Clin
Chest Med 11:05, 1990

35) Flenley DC: Chapter 48, Oxygen therapy in the
treatment of COPD, In Cherniack NS (Ed.) Chronic
obstructive pulmonary diseae, 1lst Ed, p 468,
Philadelphia, W.B. Saunders, 1991

36) Heimlich HJ: Repiratory rehabilitation with tran-
stracheal oxygen system. Ann Otol Rhinol Laryngol
91:647, 1982

— 290 —



37) Christopher KL, Spofford BT, Petrun MD, McCarty intratracheal oxygen catheter: Experience at com-

DC, Goodman JR, Petty TL: A program for tran- munity. (2nd International Conference on Advances

stracheal oxygen delivery. Ann Int Med 107:802, in Pulmonary Rehabilitation and Management of

1987 Chronic Respiratory Failure held in Venezia, Italy,
38) Johnson LP, Cary JM: The implanted intratracheal November 4-7, 1992) Abstract book p 56, 1992

oxygen catheter. Surg Gynecol Obstet 165:74, 1987 40) Tiep BL: Oxygen therapy for the mobile patient. J
39) Kotch A, Palmer P, Borruso J: The implanted Cardiopul Rehab 11:442, 1988

— 291 —



