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Objectives :

Amyotrophic lateral sclerosis(ALS) is a progressive neurodegenerative disorder

characterized by a selective death of motor neuron, leading to respiratory insufficiency. The
purpose of this study was to assess the long term respiratory management of ALS patient with

respiratory failure,

Methods : One ALS patient applying a non—invasive BIPAP ventilator as well as Korean medical
treatment such as acupuncture, pharmacopuncture and herbal medicine was measured on
Sp0;, EtCO,, Vte(expiratorytidalvolume) for 2 years 7 months,

Results :

The Sp0,, EtCO; of ALS patient were maintained in the normal range for 2 years 7

months, The Vte of ALS patient also wasn’t worse in this study.
Conclusions : In this study, the long term respiration management, combined administration of
Korean medical treatment and non—invasive BIPAP ventilator, could be effective in ALS patient

with respiratory failure.
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Fig. 1. The changes in Vte for respiratory
management
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Fig. 2. The changes in SpO,, EtCO, and RR for
respiratory management
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Table 1. Respiratory Progress

PS Vte | Sp0z | ECO: RR
(cmH0) | (ml) | (%) | (mmHg) | (BPM)
2011, 11, 10 7 - 96 | 395 | 235
2011, 12, 12 10 1,100| 97 33 15.5
2012, 01, 12 12 1,000| 97 34 14,5
2012, 02, 13 12 1,060 98 | 32.5 14
2012, 03, 12 12 1175| 97 | 335 | 16,5
2012, 04, 12 12 1,200 97 | 355 | 145
2012, 05, 11 12 1,100| 98 32 15
2012, 06, 13 12 1,500 97 33 14
2012, 07. 13 12 1,050 96 | 315 16
2012, 08, 13 12 1,050| 96 32 16
2012, 09, 13 12 1,250 | 95 32 16
2012, 10, 12 12 1,350 97 28 14
2012, 11, 13 12 1,140| 97 34 14
2012, 12, 13 12 1,300 96 | 295 17
2013, 01, 14 12 900| 97 31 14
2013, 02, 13 12 1,800| 97 35 14
2013, 03, 13 12 1,050 | 96 32 15
2013, 04, 11 12 1,000 97 - 16
2013, 05, 13 14 1,400 | 96 27 14
2013, 06, 13 14 1,500 97 28 15
2013, 07. 12 14 1,000| 96 28 14.5
2013, 08. 13 14 1,325| 98 29 17
2013, 09. 13 14 1,650 98 27 16
2013, 10. 14 14 1,600| 98 28 17
2013, 11, 13 14 1,650(985| 285 | 195
2013, 12, 13 14 1,950 99 - -
2014, 01, 14 14 1,400| 98 | 345 17
2014, 02, 13 14 1,400 | 98 28 15
2014, 03. 13 14 1,650 | 99 26 15
2014, 04, 14 14 1,625| 99 35 15
2014, 05, 14 14 1,550 | 99 28 17
2014, 06, 13 14 1,500 | 99 26 15
2014, 07. 14 14 1,350|1945| 24 16.5

PS : pressure support,
VTe : exhaled tidal volume,
peripheral oxygen saturation,

Spo, :
EtCO, :

end—tidal carbon dioxide,

RR : respiration rate,

If the raw data was measured a range form, it was filled

in means for our convenience,

70 http://dx.doi.org/10.13045/acupunct.2014044

., oz o AE

ALS B ANHOE 291 RS BP0 s
ARERPY Ao r T5I89] Y5ollA 2= B7|Ast
7k F5 ARG 49lo] Fop9 el gk PA] A
o glom T L AEATE RA, ol B5, o3t
H 7|14, 718%5E, $HEH(sleep fragmentation), W
A7te] T2, 25552 exertional dyspnea)2 7]
o] TFRA FAolth, SAto] Ao weh £ Zogl7]
U AApeh 22 1t 54 52 3wl TFo &
ofAaL, A4l 43 Jloi= B2 TFS A € ¥4
T Aes9 oo A o= ozl 71-E Y 7=
A ozl BHIER T SR S48 HAA
o, ofeiat ol Ao Aol ol2ep,

o]uﬂ §6‘7] _4 _1:17}1— tﬂalzJH o5}k 71/\} o7k
WEkAAZ= A (overnight pulse oximetry), =8A] H&ZF
HAHforced vital capacity, FVC) 5¢] 3t} o]& &
719 (maximal inspinatory pressure)dt H 7|
(maximal expiratory pressure) F5-L oFsle} ARSGH
o E3 WubAkAZA 7)o —7}51 COo; sk 35T

ofstol Wigrstal ofe ALSS] A2 et 4 A sl
FVCY ZHAT g3s @xhsh:}%

WA ot I BERR] Ut BAE 9l
LA, o] 7)AlE F SA Fgoz FAE ] 9]
om, A} F7I5k = A=l A SEE, 375

= ol 29HA Al 355 o83ttt 5o
4AZE o) AMEE 1 TFo B & HESIL 0,9
COx9| w3hs Y&HA st T A, ANTEHE =
Aoy AR ALSEANS] 357] AM7|ES PaCO,7}
45 mm o[Fo| AL, Hggo| B4 50 % wTto] ALY, H]
FEUUEo] A 60 % wRto|AY, oFttof PaO,7} 4
HAIZEY] 5 % o]ellAl 90 % ©]8tE A E= Hfo
o822 A7) A= PaC0,2] AAZIME v1-53] At
71718 Ay vl

ALSE dtofgtz oz fpro g Badnt 952 il
NRotR, #Rko5)), THEAGEE, AN, ARIIAZRE
AEEEs) 59 4= 7Y 959 HdE g
KEF} BN A o2 el T EY, e dle 4t
M, bk, SEAR, ME 52 & & AL, B, E
BRIE, METEG, PR, R o2 HelWrIE Y
B AP 5ol oAl 7R R Slem sk
Tifs), w7k st $jelolat sta(lisdEkamm), Aol
Gt Yot SI(LHGIRERIRD, Tho] dshd %

O



H71% s 13

2t S (FFEEEBD), vl7h gabd S9et sha (s
EEWE, Ao] dshd Z9jet SHEFAERED. <E
A AREEASRE - FRRPTY, <EmIE>ML i
TR 02t 3tod, $15-2 A Bkt FYAS HEst
2t SFA, B, HEIEC, R, T
FIpgsgat 2l stgich, ol o2 e YA 5=
#eskele), T3 ST S5Ol B ALSERG
£ WE HeE B3 AP 71940 H34E 58
Eil=g

S5O F2 gk T2 FAYT o5, BR
TEE0I, o|F A9 £:20] F719 5 %, Y5
o] 220] 8719 25 % HA=E ARSI ERIET Ys
M2, AR FHRED, AR §5Y AALS &
5ol 5% Bzt YA 3JZ L% (phrenic
nerve)9| ZWjE W=l ol C44170] F2 w5,
C3, CoAl7o] HxA o g A83irt Qs7htd S7HI7%
o] g wron o= TIRE TUZAY 35 A7
ghmaof A Z|AIGI ) o]2fgt WA AR FEE
W7 143 YA, BEIS) oFde AEatt

ALSO| W71 -2 obd] whalA QA oyt o E 7t
A] 71740] ALSEHof Aol lrkal gAYk A WA
A o R gzstoluy, mlsy F9] A4
B8 Ak} v Ashg A7 8l gAkA
T2 oA SFAIFA R Hfo] WSt F WA=
SE NEEGoRE TR ARAGELR] SFHAY
9] Z7tol| whE A E L] &AFo] WAYsH, L A] ]l
71l e A FGEARS] A, vrolgA A, ABAAL
(neurofilament) 2] H]ZAAR tjAl, HI-AFHHS 59
Thokzh elo] A7|E T ey,

932 SOD1 FAAE 2AY FRdoA &5
A7) wa & S3HA71 AL, w|NobaA| 2o} A2 e &

S TaAA AAES digt FAFENE B om,
ABBHY £AF B3 Zole AWE RGP, Bopo) AR
2l melittine SOD1 42+ HE 2A18 FHzdo| e} |
oA G54 BH WA AAsle] FEFaNE B
o] AZHIYFY, oldt ZAR A7] kL 383t Ao
3559 A dFE HS Aol BLE, HAY
APl FAHQ FFE FU& 202 yZHch w3t
ALSSRLO|A| ARERS] g Z 9] &-go] Sp0,9 F7Het
EtCO, 7o) BAZ 02 fojujdt a7t Hyrks AV
7] B0 sgAE o YIS FUS AR Az,

A7 8xe 35 AFNE AuHEY exhaled tidal
volume(Vte)= UAH F7Het A4S Holn AAH o=
1,300 mL AZZ QA H1 gt} Vied 57] A] HEFS

z;ﬁ

Yerhe AEZ B2 S Aokt SRAL 5 Y
2 ek, of A3k ofF 922 $4o] BT, 9
A9 BAdo] FAEE QuRcE?, URkE Q) ALSEA}
L A7bo] At 5] okslel A 70| Bulgo)
FH O Ve AL aEH, o= X FVC, Hd &
7|9 (maximal expiratory pressure, MEP)©] AJZojZ 0]
L v]AE R0} w53t ouiE B 5 9k, o] 24
e ff 2 Sl Vtes TR A 2352t o
T 9lom, SpOsTE 97 % OJA}. EtCO,E 35 % O[3+ 9]
Hoj o3lE7] ok AdEjolth 9ot &2 A= HshE
W, WA P B9 AR, PNz, BepRol
o) g At ALSS] BERAS] T 1S Aolet
PEREY

471 Fele gesHzhe dA7E da, vR
710} obat 4 A2, Hokel 5o HgiAel W77
A7 ol 9 M2t avE & 27| o o
ol glt}, 2t £ 2 who] S5NE HIHGH
S 715 AHoka, s kA 28 AskE B
o[ AollA EH9 Aot vFGA ot B1719)
B0z o 24 )9 5 S BAE AuY ARE
o) PR ST WS ] 1RAY Z2 ¥ 4
dt, web 2 S EIE ALSSALS] Sg¥E|of tigh
W28 DA AR dolE Holeh e, FF o
o A2 Yo 2 ARY SYH LIS P
ol Bag A0z A=EY,

2

&3 gt
o
LN

-

IV. References

1, Paul H Gordon, Amyotrophic lateral sclerosis: an
update for 2013 clinical features, pathophysiology,
management and therapeutic trials, Aging and
Disease, 2013 ; 4(5) : 295-310,

2. Kim SH, Diagnosis and therapeutic strategies of
amyotrophic lateral sclerosis, Hanyang Medical
Reviews, 2006 ; 26(1) : 45-51,

3. Haverkamp LJ, Appel V, Appel SH, Natural history
of amyotrophic lateral sclerosis in a database
population, Validation of a scoring system and a
model for survival prediction Brain, 1995 ; 118(3) :
707-19,

4, Caroscio JT, Mulvihill MN, Sterling R, Abrams B,

Amyotrophic lateral sclerosis, its natural history,

http://dx.doi.org/10.13045/acupunct.2014044 71



The Acupuncture Vol. 31 No. 3 September 2014

10.

11,

12,

13,

14,

72

Neurol Clin, 1987 ; 5(1) : 1-9.

. Mulder DW, Motor neuron disease, In: Dyck PJ,

Thomas PK, Lambert EH, Bunge R eds, Peripheral
neuropathy, ed 2, Vol, 2, Philadelphia PA . WB
Saunders, 1984 : 1525-36,

. Radunovic A, Annane D, Rafiq MK, Mustfa N,

Mechanical ventilation for amyotrophic lateral
sclerosis/motor neuron disease, The Cochrane
Database of Systemic Reviews, 2013 ; published

online 28 : 3,

. Gordon PH, Corcia P, Lacomblez L et al, Defining

survival as an outcome measure in amyotrophic
lateral sclerosis, Arch Neurol. 2009 ; 66(6) :
758-61,

. Lacomblez L, Bensimon G, Leigh PN, Guillet P,

Meininger V. Dose—ranging study of riluzole in
Amyotrophic
Lateral Sclerosis/Riluzole Study Group II, Lancet,
1996 ; 347(9013) : 1425-31,

amyotrophic lateral sclerosis,

. Bensimon G, Lacomblez L, Meininger V, A controlled

trial of riluzole in amyotrophic lateral sclerosis,
ALS/Riluzole Study Group. N Engl J Med, 1994 ;
330(9) : 585-91,

Miller RG, Mitchell JD, Moore DH, Riluzole for
amyotrophic lateral sclerosis (ALS)/motor neuron
disease(MND), Cochrane Database Syst Rev, 2012 ;
published online 14 : 3,

Gordon PH, Mitsumoto H, Chapter 20 symptomatic
therapy and palliative aspects of clinical care,
Handb Clin Neurol, Netherlands : North—Holland
Pub Co, 2008 ; 389—-424,

Heckmatt JZ, Loh L, Dubowitz V, Night—time nasal
ventilation in neuromuscular disease,
1990 ; 335(8689) : 579-82,

Bourke SC, Tomlinson M, Williams TL, Bullock
RE, Shaw PJ, Gibson GJ, Effects of non—invasive

ventilation on survival and quality of life in

Lancet,

patients with amyotrophic lateral sclerosis: a
randomised controlled trial, Lancet Neurol, 2006 ;
5(2) : 1407,

Lee S, Kim S, The effects of Sa—am acupuncture
treatment on respiratory phsiology parameters in
amyotrophic lateral sclerosis patients: a pilot
study, Evid Based Complement alternat Med, 2013 ;

http://dx.doi.org/10.13045/acupunct.2014044

16,

17

18,

19,

20,

21,

22,

23,

24,

29,

published online 11 : 9,

. Tandan R, Bradley WG, Amyotrophic lateral sclerosis:

part 1, clinical features, pathology, and ethical
issues in management, Ann Neurol, 1985 ; 18(3) :
271-80,

Rowland LP, Shneider NA, Amyotrophic lateral
sclerosis, N Engl J Med, 2001 ; 344(22) : 1688~
700,

Del Aguila MA, Longstreth WT Jr, McGuire V,
Koepsell TD, van Belle G, Prognosis in amyotrophic
lateral sclerosis: a population—based study,
Neurology, 2003 ; 60(5): 81319,

Miller RG, Jackson CE, Kasarskis EJ et al, Practice
parameter update: the care of the patient with
amyotrophic lateral sclerosis: drug, nutritional,
and respiratory therapies(an evidencebased review):
report of the quality standards subcommittee of
the American Academy of Neurology, Neurology,
2009 ; 73(24) : 1218—26,

Morgan RK, McNally S, Alexander M, Conroy R,
Hardiman O, Costello RW, Use of sniff nasal—
inspiratory force to predict survival in amyotrophic
lateral sclerosis, Am J Respir Crit Care Med, 2005 ;
171(3) : 269-74,

Baumann F, Henderson RD, Morrison SC et al, Use
of respiratory function tests to predict survival in
amyotrophic lateral sclerosis, Amyotroph lateral
sclera, 2010 ; 1-2) : 194—202,

Newsom—Davis IC, Lyall RA, Leigh PN, Moxham
J, Goldstein LH, The effect of non—invasive
positive pressure ventilation(NIPPV) on cognitive
function in amyotrophic lateral sclerosis(ALS): a
prospective study, J Neurol Neurosurg Psychiatry,
2001 ; 71(4) : 482-7,

Heiman—Patterson TD, Miller RG, NIPPV: a treat—
ment for ALS whose time has come, Neurology,
2006 ; 67(5) : 736-17.

Korean acupuncture & Moxibustion Medicine Society
Textbook Compailation Commitee, Korean acu-—
puncture & moxibustion medicine, Ha volume,
Gyeonggi . Jipmoondang, 2008 : 197-200,

Heo J, Donguibogam, Seoul . Yeogang Publishing
Company, 1994 : 1060—-1, 1102-3,

Kim DH, Ilustrations Kyokam Sa—am Do—in acu—



S SUIS TSN B4 PS BXC| WIN ST 13

26,

217,

28,

29,

30,

31,

32,

puncture, Busan : Sogang, 2002 : 475-80,

Wade OL, Movements of the thoracic cage and
diaphragm in respiration, The Journal of
physiology, 1954 ; 124(2) : 193,

Kim E Barrett, Susan M Barman, Scott Boitano,
Heddwen Brooks,
Ganong's review of medical physiology, 23rd edition,
USA Incorporated,
2009, Cite uses deprecated parameters(587—638
help).

Campbell EJ, M, The role of the scalene and

sternomastoid muscles in breathing in normal

"85, Pulmonary Function",

McGraw—Hill Companies,

subjects, An electromyographic study, Journal of
Anatomy, 1955 ; 89(3) : 37886,

Netter FH, Atlas of human anatomy 3rd ed, Icon
learning systems, Teterboro, New Jersey . Icon
learning systems, 2003 : 191,

Raper AJ, Thompson WT, Shapiro W, Patterson
JL, Scalene and sternomastoid muscle function,
Journal of Applied Physiology, 1966 ; 21(2) :
497-502,

De Troyer A, Respiratory muscle function, In:
Gibson J, Geddes DM, Costabel U et al ed,
Respiratory medicine, London : Saunders, 2003 :
119-29,

Rakhit R, Cunningham P, Furtos—Matei A et al,

Oxidation—induced misfolding and aggregation of

33,

34,

39,

36.

37,

superoxide dismutase and its implications for
amyotrophic lateral sclerosis, J Biol Chem, 2002 ;
277(49) : 475516,

Dal Canto MC, Gurney ME, Neuropathological
changes in two lines of mice carrying a
transgene for mutant human Cu, Zn SOD, and in
mice overexpressing wild type human SOD: a
model of familial amyotrophic lateral sclerosis
(FALS), Brain Res, 1995 ; 676(1) : 25—40,
Nguyen MD, Lariviere RC, Julien JP, Deregu-—
lation of Cdk5 in a mouse model of ALS: toxicity
alleviated by perikaryal neurofilament inclusions,
Neuron, 2001 ; 30(1) : 135—47,

Cai MuDan, Choi SM, Song BK, Son IH, Kim SC,
Yang EJ. Scolopendra

subspinipes mutilans

attenuates neuroinflammation in symptomatic
hSOD1%%** mice, Journal of Neuroinflammation
2013 : 10(1) : 131,

Lee SH, Choi SM, Yang EJ. Melittin ameliorates
the inflammation of organs in an amyotrophic
lateral sclerosis animal model, Exp Neurobiol,
2014 Mar ; 23(1) : 86—-92,

Gammage GW, Banner MJ, Blanch PB, et al,
Ventilator displayed tidal volume: what you see
may not be what you get, Crit Care Med, 1988 ;
16(4) : 454,

http://dx.doi.org/10.13045/acupunct.2014044 73



