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A Case Study of Patient with Delayed Encephalopathy after Carbon
Monoxide Poisoning Improved by Korean Traditional Treatment, Espe-
cially Boshiniknoe-tang-gami
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= Abstract This case report is to show the effects of Traditional Korean medicine (TKM) on the patient
with delayed encephalopathy after carbon monoxide poisoning. A patient with delayed enceph-
alopathy after carbon monoxide poisoning occurs rarely and only a few cases have been report-
ed. We treated a patient with cognitive deficit, gait disturbance was treated with herbal medi-
cine(Boshiniknoe-tang-gami), acupuncture, moxibustion. We evaluated the improvements of
symptoms by Korean Version of Mini Mental Status Examination score(KK-MMSE), Modified
Barthel Index(MBI) and Glasgow Coma Scale(GCS). After 3 weeks, total score of K-MMSE
was increased from 12 to 17 and it was maintained to week 6. After 6 weeks, total score of
MBI was increased from 30 to 86. And GCS was increased from 11 to 14. This report proved
effect of Traditional Korean medicine on the improvement of delayed encephalopathy after
carbon monoxide poisoning
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Table |. Composition of #& % MRS (Boshiniknoe-tang-gami)

Herb Scientific name Dose(g)
Es Polygoni Multiflori Radix 8
HteF Lycii Fructus 4
BEAREY Longanae Arillus 8

L2 Lycii Fructus Dioscoreae Rhizoma 4
AEH Acori Gramineri Rhizoma 4

PE¥d Polygalae Radix 4
mE= Aipiniae Fructus 4
iz Corni Fructus 4
Er e Sa Cuscutae Semen 4

PN Gastrodiae Rhizoma 4
St Rehmanniae Radix Preparata 4
£9508E Uncariae Ramulus Et Uncus 6

AE Gypsum Fibrosum 6

=K Chrysanthemi Indici Flos 3

yagd Saposhnikoviae Radix 3

25 Angelicae Gigantis Radix 3
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(1) Korean Version of Mini Mental Status Ex-
amination score (K-MMSE; Fig 2, Table 2)
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K-MMSE
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Fig. 2. Change of Mini-Mental State Examination Korean version score

Table 2. K-MMSE & the progress of K-MMSE score of the Patient(mild : 21, moderate : 10-20, severe : <9)

Year 0 0 0 0 0
Season 0 0 0 1 1
Orientation—time (5) Date 0 0 0 0 0
Day 0 0 0 0 0
Month 0 0 0 0 0
State 0 0 1 1 1
Country 0 0 1 1 1
Orientation—place (5) Town 0 0 1 1 1
Floor 0 0 0 0 0
Place 0 0 1 1 1
Registration(3) Three words 3 0 3 3 3
Attention and Calculation(5) | Serial 7s 0 0 0 0 0
Recal | (3) Three words 0 0 0 3 3
Language Naming 1 0 2 2 2
- Languate and praxis (9) Three-stage command 1 0 0 1 1
E:ﬁéggr:?terlockmg 0 0 0 0 0
Repetition 0 0 1 1 1
Judgment 0 0 1 1 1
Abstract thinking 0 0 1 1 1
Total score(30) 5 0 12 17 17
16

33



A g 74 =l

(2) Modified Barthel Index (MBI; Table 3)
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(3) Glasgow Coma Scale (GCS; Table 4)
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Table 3. Modified Barthel Index & the progress of MBI score of the patients

Personal hygiene 0 1 3 4 5 1 3
Bathing self 0 1 3 4 5 1 3
Feeding 0 2 5 8 10 2 8
Toilet 0 2 5 8 10 2 8
Stair climbing 0 2 5 8 10 2 10
Dressing 0 2 5 8 10 2 8
Bowel control 0 2 5 8 10 2 8
Bladder control 0 2 5 8 10 2 8
* Ambulation 0 3 8 12 15 8 15
T Or wheel chair 0 1 3 4 5 - -
Chair/ bedtransfers 0 3 8 12 15 8 15
Total Score 30 86

Table 4. Scores of Glasgow Coma Scale

Eye opening response 4 Spontaneously 4 Spontaneously
Best verbal response 1 No response 4 Confused
Best motor response 6 Obeys commands 6 Obeys commands
Total Score 11 14




Best motor response 65(Obeys commands) =%
At
A 652HEY Al 20161 8Y 10Y) AEHH
ol urs}l W AlSlo] Wk wsl ofAF 27} ¥ AbgjE
Glasgow Coma Scale 7% H4= 14702 A%
E it Al g0 2= Best verbal response”} 4
Z(Confused) AE]2 18 (No response), Best mo-
tor response 63(Obeys commands) =7 = it}
(4) Tremor
2 9 (2016 6Y 24Y)A] &

. o] 1o
Al HEABSHE Tem ©fste] Wo] glgict. ofo] tiEt
AW 24 ofeigo] U, B Bh W F

~

g ol 217 stef 7t 5k Otﬂ A 6572HE
A A, 20164 89 10%) B7} Aol -5 A
tremor”} WAy SFA| QrQITY.

o =
E] Oﬂ 0127177}?@ @5"]7} oheFst, AMLE
2 1-3%0 2k 344 S5 2R oF 50%014
AAd HEE A A o7} iagsh, ol o
Atshera SEo| 714 Azt ol daks)
Ea =0 upgAo g o] wRe] A JAL
4 g=Z%3K(demyelination)E oF7|3l T ZofL}
ool Al4e] Weke SR Ao M H3 ok
A4 =SS At 5k H] CTF MRE Hol o]
|5kl glon, MRIZF A4 =353 7hd e
Sh=t| -85ttt Sol4el &AL T2 7Fx F4ol
A & A1Z=9] WA (periventricular white matter)};
& =42 (centrum semiovale white matter) ©|
- o] 14lE PR Kol Holrh? tiy]
A2 3]4E7]okuA| *E (oligodentrocyte)
7F 1] Zof| H]sff Aof x]¢1/d 4} &“H(delayed oxi-
dative stress)o]] Z|oFsl7] WjE o2 HE 1l Qlck?
A Wl At B4 B A% 22

o

1=]
A )

SlSen :_]- {igi 50% 457} 67H
oliell, 75% =7t 1 olufel] & =, o=

7ol wozatel] 7|915k9l/] o2 B E ut
olq, 14)
AT

(subcortical white matter)5-<]o] thA &
o 2do® it A% 9 AEA %
¢l Eof A4 Hwor MetElct A4
952 QA 715 ol 718 Fol, 43
30 5 a1 sl 1 @49 49 9 %
2 717 ol o]l Hol AT & A
X e Fas F4 A Xﬁh woZ, o
WA, B AolE Btk 54 5
o] 717t &t MA| &, e A&7, HEgol AgNF+
222 AWt
QM ATe] BHEL
R S ERE
AAe] K-MMSE(Korean version of Mini-Mental
State Examination)o]] &7 }gom, darss
(Activity of Daily Living : ADL) 3 522 3
7} sk A WO Apkie] 9% o] gl
Modified Barthel Index(MBI)Oﬂ =7 3ket”
U 157 ol F0E A A] eu] AR P 7
bl zpEkA] ksl ofAl b ol om 99l 33}
L Age 9 ) 7]elE 27} o] K-MMSE
7§ xq/\ 01% /\] 0x40ﬂ/\1 177(40; /\l-/\ goqo
9 677 54 A5 A =ole del 2%
w3 A3 F A7) BRbe] ©] s]efel Aol 3
3l ZHJ‘—_}ﬁ 0] glol S -,—]oH K-MMSE
o
S

] B3] A] A9 = %t } A7 EM MBI 30Zq

35



eSS E - 285 K| M7 15(20161 12)

oA 86 OE Al E|Qlom zPHbA WiE)l oFAF W
Aygto]| uki= dbgl 27} ©]o] Glasgow Coma Scale

A 574 Al 118004 14807 s =Sl ¢
A Al 22 =98 tremor?] A AR A&
ol-gsto] 7} 5] okl ot exfe] T4 9
&S Sol B Al Sl a4 HE B
A

T SISiek dakststa: =08 QIgh 2214 1l
%354 2Ix2 UPDRS(Unified Parkinson disease
rating scale) @} Z-2 Tp71EH SRxjo] A4S A
Hoz 2Aslo] mET YIETY B 18R]
5ok A A o] Sl

A A HHFY AF= FTI HO= 50%
=7k 670 olfol] BEHTEIL B wof 9low
2 Fe9] 2= 2 ﬂ% Al S e o
2 3ro)er A 77t L) Q1A] A U AWE ZAF &
el 71el B Aom 7 2 5 k. sk

rl» ot olN rulm

o f =
WA AT AYE Y ek Y T @ o
2 Awm Akt 71 u}a»h ohE gl X7 %

30
%PX}OM 712 ﬂ*& s EHE A3
o o2 o] gt ¥
APl A ARGRE BHeFS Ml a ﬂn”ﬂiﬁ
2B S MG REES #Einm o 714E
Ao = im0, mdEm, G o &%
ol o el S Wik, HE, MES, i
1, HEERAA, ILEE, ER % 15g, A ENH, EE,
B, B ZREE, AR T, KRR A 10g, 2tk
20g, BEkEE 30g ofch!) Bt Al Foket HliEf i
i kTS E S AECR AW S Adh

36

o, WIZEEE, T S, Ml T, s T=
FEokal, FRERMA, (g8, Hige MO 2 ﬁmom
E%iﬁ R, WA b Este] MR, &,
f g W S kel o
ot 39 141011 o, 5U Ayl &
ARRE A JAgol| tigt F=to] S| Harvt Qloich
QA HHHol| S Hel Z4"Y dAd Xuj
A e A H W}Oﬂﬂl =oF sto] K-MMSE

F2.0 0 Do 57

%ﬁ EX }é (((

X

E

L’%

SO QIR AR Ask B Boke et
ok 4 4 it
i

. W 3 L A8 R RS R IRER
K9] B9l At Ed 214 ARE 2
o Y, W 5O KHES 7ML i el
A4 oNFTE A TH GAskE: S5
ol A 31} Ak M=ol W, i, ZResz,
. #gEel HAES o) 2 Zo] A F9%

AABHA 4] e X7 Bt gleks Bt
oAk
A7) B xl A3, ,

shof i a0 E, Eﬁ?ﬂ%ﬁﬂ, MM RS Aol 9
2 e A 3 oﬂgcq B} Bop 29w AolE
A 3UARE = |
<-(Longanae Arﬂlus) 4g gt A 1Y 33](oF4,
A, AD)ellA 1Y 23] (R A9 = Forstait.
H =82 E3) 3loleha 2 757) dAgeks 2=
o]% A/ &4 2] A E, ©r] 719
A gl Ha) Aol &

¢

O

2 ety AR F oW ARst Fag
3 SPHEA e eron] Bl 59l ol Fe)
A712E A3t el itk AL ek 4 1



i
e
&
=)
2
o
HL
rZ

Qli|Bt7tolgto] 1t 18| : case report I

ol e W st F5 F AR A

= fu
A =G FAelA| 7] A RS At e R AE
3 = Qle Aol tig 2A7E FEsiet derAgl A

1 Skxjoll Al 2§ 5} K-MMSE 2 5% 3kx}of| 7|
AT AFES HiE MBI 2o dAitsiets 5

S e R e e VR L U g )
A o] o] st Aoz AtR Hr},

JHTm

4

Iv. Qo

VSeL FEOR AT A AN e ol F o
A Askg Holt B4t 12o] T 65 Bt AT
A28 |5 A A7, Ve RS A F of
oI e AR EE4C,

L QAkslel: 3502 Qg Aoy Wiy B
2] A, w7 7)o AL 7t 5] 9

1. Kara H, Bayir A, Ak A, Degirmenci S. Cere-
brovascular ischaemia after carbon monox-
ide intoxication. Singapore medical journal.
2015;56(2):e26-8.

2. Parkinson RB, Hopkins RO, Cleavinger HB,
Weaver LK, Victoroff J, Foley JF, et al. White
matter hyperintensities and neuropsychological
outcome following carbon monoxide poison-
ing. Neurology. 2002;58(10):1525-32.

3. Kim JH, Chang KH, Song IC, Kim KH, Kwon
BJ, Kim HC, et al. Delayed encephalopa-
thy of acute carbon monoxide intoxication:
diffusivity of cerebral white matter lesions.
AJNR American journal of neuroradiology.
2003;24(8):1592-7.

4. Choi IS. Delayed neurologic sequelae in car-
bon monoxide intoxication. Archives of neu-
rology. 1983;40(7):433-5.

5. Prockop LD, Chichkova RI. Carbon monoxide
intoxication: an updated review. Journal of the
neurological sciences. 2007;262(1-2):122-30.

6. Cocito L, Biagioli M, Fontana P, Inglese ML,
Pizzorno M, Spigno F, et al. Cognitive recov-
ery after delayed carbon monoxide encepha-

MMSE-KE olg3te] Q191 253, 354, 653)o]
QA B2 sl 1 A3 19 25ARE 1 A

57} s 1280 Z7hEa
GAE|A710] A1) Q17| 7)%

A 6FA7HA]

ol i Hod=e &

2|14 w]aAk Bix}

kil
o 8 43, 8 9ok 7 o) 91 i

H712 stk 1 2t

A el i el
Ao mgo] Bagt A 24 H9

ek,

7I-A|. I

O 016K ARSI QArT
A0 2 o] o] Art.

10.

11.

12.

lopathy. Clinical neurology and neurosurgery.
2005;107(4):347-50.

ols¢, 4744, 44, A Psychotherapy of
Oriental Medicine -Focus on Psychoanalysis.
o417 A A1 TF8EE] 7). 2004;15(1):143-8.
A8, AAY, 28, 244E, Foleh A Case
Study of Patient with Delayed Post-Anoxic En-
cephalopathy Improved by Korean Traditional
Treatment, Especially Jowiseungchungtang. 5
o417 A A13s}2] 4], 2008;19(3):205-17.
e, AAE, A4, A4z, o], A Case
of Delayed encephalopathy after Acute Car-
bon Monoxied Intoxication. tj3lsF2]st3] 4],
2001;22(3):169-78.

ez, 494, F3f. Case of Delayed
Encephalopathy after Acute Carbon Mon-
oxide Intoxication. =2]A) 2] o]sl3] A].
2005;19(1):279-83.

WrReesh. NS 26 T 2R R R 4.
HREE. 1992(07).

Rose JJ, Wang L, Xu Q, McTiernan CF, Shiva
S, Tejero J, et al. Carbon Monoxide Poisoning:
Pathogenesis, Management and Future Direc-
tions of Therapy. American journal of respira-

37



13.

14.

15.

16.

38

tory and critical care medicine. 2016.

Gorman DF, Clayton D, Gilligan JE, Webb
RK. A longitudinal study of 100 consecutive
admissions for carbon monoxide poisoning to
the Royal Adelaide Hospital. Anaesthesia and
intensive care. 1992;20(3):311-6.

Chang KH, Han MH, Kim HS, Wie BA, Han
MC. Delayed encephalopathy after acute car-
bon monoxide intoxication: MR imaging fea-
tures and distribution of cerebral white matter
lesions. Radiology. 1992;184(1):117-22.

Tae Hui K, Jin Hyeong J, Joon Hyuk P, Jeong
Lan K, Seung Ho R, Seok Woo M, et al. Ko-
rean version of mini mental status examination
for dementia screening and its short form. Psy-
chiatry investigation. 2010;7(2):102-8.

Qe P, 19sh olug, wdel, iy
2., et al. Case of Drug-Induced Parkinsonism
Treated with Traditional Korean Medicine. U
shehaels] #]. 2016;37(2):381-8.

17.

18.

19.

20.

21.

22.

23.

o] Ad 7. A7 A Agko] shiFx| 2 2005:433.
KGR, NS 28 M7 DL E VL T & Ah 8L

2GR YT I AMG SE B 1E48 . R E BIAR B A
2009(26).
ECGH. ANE w2 IR T ML PR R 5 R 9.

il 4R 2012(08).

FIEW, B, WK, KRS, W
BT EAENERIR2301. HAMRAEEZ. 1995(05).
F28)L. AMNE M IRTT )L E 2 ShIE38 41T 3L
WL, i E 2 R ER 2. 2005(06).

Acupoints TcftpoMa. Details of Meridians and
Acupoints: A Guidebook for College Students.
euibang publication; 2008. 1275 p.

He J. [Analysis on therapeutic effect of acu-
puncture combined with hyperbaric oxygen-
ation on delayed encephalopathy in the patient
of acute carbon monoxide poisoning]. Zhong-
guo zhen jiu = Chinese acupuncture & moxi-
bustion. 2008;28(1):30-2.





