Reversible Coma

Jeong-Am Ryu, MD

Department of Critical Care Medicine, Samsung Medical Center, Sungkyunkwan University School of Medicine

There are many causes of coma. Although identification of the causes is important, physicians have to prioritize stabilization of vital
sign in coma patients. Then physicians have to evaluate reversible causes of coma rapidly. A reversible causes can become irrever-
sible and make permanent brain damage if not promptly recognized and treated. There are three main mechanisms of coma are
structural brain lesions, diffuse neuronal dysfunction, and psychiatric causes. A crucial point of neurological examination in coma pa-
tients is to identify lateralising or focal findings and confirm signs of brainstem dysfunction. Brain imaging is needed if the causes of
coma are obscure or structural brain lesions are suspected. Physicians have to distinguish possibility of cerebrovascular causes, in-
fection of central nerve system, non-convulsive status epilepticus, and endocrinopathy if the causes of coma are obscure.
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&l (diffuse neuronal dysfunction), HAX FHHE-(psy-
chogenic unresponsiveness)] A 7HA|2 253t 5= 9k’
o] & 7FdFel &) YlS Table 1] EF3IIT 7=
Al HEde oY, HERES, HEY, 75 T uiF
I Aol aL, FHE A Tl e HHES
(metabolic encephalopathy)®} ¢3to] St} 71ed=e] &4
of o1 W Zo} WA= Ao] Fash, Erd Aol
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FEUUEY, JHUHHT
g4 34 3 HEY
HESO st WEHES, ALRS
O HU= SNS
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UREHEY, MO|EY, 2UAZS
HeES 2 S7tE FAHY
SMALEY (MEXSAY LS 35 F)
ZOMKE HiXH(subdlinical seizure)O|L} H|AHUAXLEZS
e
S0, HYE, HO1EF,
INETHL0IEE), ZUYUSS
IR HEJ} e 4R(diffuse neuronal dysfunction)
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ZEYIISB, Hote7 IS8, MEE, S=EHEMS
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HEUA =HHS

IH2, MA2

AEFE

Oref, &3 =, barbiturateLt 7|EF TIHH|, YLtatEA,
SZEH, A

FYLHAS AN F5F, MEZEH 552

& AME 2H(Psychogenic unresponsweness)
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Y

156

£ Hol& 4% Auel ok B8, oFANAE e 3EA
HokE ol S5 (neuroleptic malignant syndrome) M=
._4 7],72\4_0_ /]}\13]]0]:
/\]’\WF 74 (thalamic stroke)Zro] T-xZ21

o= v A} LB HolE A%
 916) Feletol @ieh elelgt o) Akl aslel
o o AW A9 R Folol s, FEe
HPE, P el s

S A 2 BAS FALTT) B

St BeAFS gsise 2 ol Fasit
a0l vk S, 1] A8, sl ol 5
o) WA HaT 4 ek, ol e A% el AAFAE
(intravenous line)Z X3} normal sahneolb]— balanced
solutions Fofstal dMsAl(vasopresson) S A&
o} 3lt}, 53k S49FE hypoxemiatl hypoglycemiaZ} ¢10.
A wgsfiof gkt fxte] A5 P HITHH 579
Adel tha] A3 ZARloF gt} 27] tkel] T8 8
A WEAH, AAHAKphysical examination)2} ZIekzAAL
(laboratory tests)o]t}, WHEAFH o} AA A = E72] <]
o] T2ARI HWEdl| o ZRIA, B e AEE 7157
oll(diffuse neuronal dysfunction)e]] 2J3F Z 21|, A3}
1 51819 el A%l skt 8% F 5 Aok’ $4
B zpol|A of2lo] vhmkzl 3] = sl gk AbAlgh
wele GHsiok gt ofule ool Lkal Azt o)
EAREE, ok dF), F2o He), ugd 2y,
Far, A, *]76”5, 7HA3h), E-83td ofEe 3|
Zolirh, tigow ahbdel AAARs AAHH A3
(neurological examination)= A3t} 7

2738 Ak sk T3 542 HS3Klateralizing)
= 44 o)iKfocal finding)S 23l HE7]9] 750t
(brainstem dysfunction)& 2731, =&7]|2] 715o)/de]
9J\‘C A% O A7 AeE wdsly] Yot i)
e A HE7] TRE Holal, FEASE Fst
RES Bt} of2gt SlEdlA Qlo] At v
J2Ql F 9 (motor response)2 T4 3] HWHEE Al
Vet 4 sl 2ol Wk uAbe) B, Zpobir
bl el B2 wAp) BEEdE e ¥
WELE Taspt] §5T 4 e Aol ¥E] FFE

intrinsic brainstem disease®} brain-
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posturing), 2~ H2|(skew deviation, vertical misalignment
of the eyes), T &F=(miosis) = &35 (anisocoria),
H)AAA Q] ToFEHRS(abnormal oculovestibular response)
529 E4-2 HoIt} Brainstem displacement syndrome2
e} Aol Fx2le]l WMol ol &3 mass effect)
wizel] 72l 8 E .Zg]. 5101 ‘JrFJr‘é* T ok A=)
WA We) amel oS sEA Bk, HE] WAl
%%ﬂﬂﬂ%ﬂﬁhﬂvﬁvl<~&ﬂ%@%ﬁﬂ%&
THz]¥ Hoculocephalic reflex, doll's eyes), =QFEHRA}
(oculovestibular reflex, cold caloric testing), *2J9FA}L 7]
ZARAFSES Algsfof o). Fo] B, =7] 9 29
“defet EaBkAKlight reflex)i= ¥&719} wE A 7]
S Wkehs Hl a3t ARE AlFdich HE7] ¥k o]
ZolA B3] F3EALY] A2l FF R 5(anisocoria)
T2AQ] e Ak 7FsAdo] Ert WEle] 9%
o webA] v Feje] Faolds gt "JWW e
o efeirE TN} ool el B9+ = 5

3] EEERIAPL gl o) o] e A9+ %i]‘)r =Y
Al 722 HEZE Sk 7Fsdo] = Akl atropine
= Mg Afolle ofeldhd AL el Tk
&l ofgt FEAelx = SHAAQ] 1% pilocarpines
W BEZol WA, oklsld Aol 7
0] Sl ohizch ol A8 ol £5
shgo] UER R A A RA|H5 AN ciliospinal reflex)2}
ZArFsh= | o]8-¥o). Barbiturate,
succynylcholine 9] oFE2 EFUuA P} Alg)7 = gk}’
SR T2 AFox] 2748 BRES w3 o) vecuro-
nium®|4 pancuronium -2 AT A S ARSI
T E3ukSe] 2 oJeke x| ottty Bt} 0 o}
A AAZEAGAE AR AolE NS o
A ol gt thi7lie] A% W8 AlE SEHE RS &
ArFPldE EsEsith AAleSsH 548 AT E §
TS AR & = gk’

Aol FFow A9AE Ao tHE 55t
frontal eye fielde] 7229 WHY 7}s2do] 2o} T8t
o]gt ohe] X]9-HL- frontal eye field2HE] parapontine
reticular formation(PPRF)&] 7}X] A& &= o] FE-S &4
B]—]:;Ia_E L}E}‘/‘* 2= o]otq duld o g dF Zo g ofolo]
forced deviation2 HeIthH F=9] txfubre] HE o] ALt
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2 ofote] x93e B 4 glr}t’ Disconjugate eye move-
ment A3 TE A6, 12]a HE7] HAE 2 elA
% 7Fssitt shANE Adjto] of |2 A9-Al= Ae- & =4
st 7K glok ol &5 AP B APdekRe] WHAE
HE7] WM& 7hssht tiAbd HHE SN = 7hseh]
wREoloh djto] Y= X eXe A= TR, 1
T HE7] HHAMNE B 5 Qlo] A 48}t 7=
2k Holo}, RhA A7FH 9 (skew deviation)= HE7] ¥
B & et Arkect 2797 dtEs el Hg
SRS Akl AR W oARE FRlslof skt §f
ARt HE =5 A IPVIEFEAFAAIA O]’\]ﬂo 2FALNE
WS glom, IEST FolAH 2F AL Al
- SHA QFEE] o HHHE FAslelet
2 E=80] FA] &= Spontaneous roving eye movement
= HE7PF A3 7Fsds o ARKEE sl digh
=2 2e] 2do] AAEA o4 FH 7 (saccade)”} L
ERRR] et HE77L ool flokd w78 211 AdH
o]aL = 1‘4 AL o HolA] Gl Aol FFoR
3] EFSE= 23]9)= roving eye movementE HY 4
A}, o] EES T/]’iq..oj_ e Yo o] miE
o] ¥ WY £5Y 7FsAol =t shAINE 7] A
57} ZloJA A o] -5 Alhxitt, o]Fof ErERkAL
7} 123 vpRjetel] ek} AR e ocular
bobbing)& o] H/4d WEIE AFslof kARt thE
Euh thAbd HH S E 7hseht. A5 w0l
w27 o2 FZothrt M8 ARt R TAl Eokes
Fs Holm, 7HA o2 wletal T} o] &)
AN EZZ(burst neuron center)7} ©] F=2-=2] A 7]
el 83 H9F-E st R EFEHAAE S
Ae-Fe] X&) Riert S71 7 vt % A
(monocular bobbing, paretic bobbing)olx& 3% o] w}
7] obelz ol o) W% w8 iz o}
At F2o]A] eket, ol §1% AT wERAA
whl7} Sz Aol e 2= gleh. 750 He 9%
o= Zo| & hEolxfuh WASh= o] REA-5(dysconjugate
ap|7E glej= veRd S 9l
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o] WA ¢Al "k, T3 YrH(midbrain tectumtd H7H%
% Y(pretectal area)2] HE AT FERAH(posterior com-
missure) & FHate] FTYUNAPL AAE ofuf F3o]
A7e S EoIAY ogE A0, AFsH e A77E AA
o} Zopxtkshs T35 (hippus) d/do] Yehdr)e §itt,
FAte] 5 myl o ARAHFAL Qs FEel A
717} ¥ A, F H¥H(midbrain tegmentum) 2] HElE=
FEHANES kL o] 2 Qs FEEULe] Earld
o FE3t), o] Ay} Fyo] FHoR olFdhs T F
T H Q] (midbrain corectopia)E 3t} 4 F3-9o| F7]
7 ohe A7k B 9l BE) ke B0 Aol F

FaAht ARAAEAP} gk, e BE el o

U o] 7R e Hgre] wizigell Qe WH ol oJaiA
Homers %5 2 4 il 53°] :
o€l (Uncal herniation)ol|A] Pk Wil 9l F59]
TE A WA EgE v uhitel] dvbHo R 55 F
Fo] WA AAA HaL, F=2] cerebral peduncleo] &4
v Se] HrpHlE w5 A Fot ey oF 10%e]l
] ¥iZ S3o] WA A F% glh(falsely localising),
58l vk cerebral peduncle®] 48FEl= Kernohan notch
phenomenon T E2 HAnlu]2 @23t 4= glA| ©ck”
=AY g2 Hgh witdd ks 7FEERAER|(sixth
nerve palsy)© HE 9] B3k oS8  glot &4} pin-
point pupilS Holx 79 Wi W 2Jd% opioid FE52
o Agtk 4= ot &), Hld vertical B rotatory nys-

tagmus’} = 73-F AEP, phencydlidine®} 22 dissociative
[e)

¢

¢

S

K

agent AR8-2 243t 4= It} SFRRF downbeat nystagmus
o) A 28] BAAA Sl B4l A AL+ 9
Algk ) A=W E] (damage of the midline structures of
the cerebellum)t} HE7]9] 22 WE A 2 = g
o] Folajol st} ZhE EH|, FEE(lacrimation),

7138A] FH]E(bronchial secretion), ¥FéHdiaphoresis)®} A=
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(incontinence) 5= H.o|= 7d-F-olli= SHAAA|(cholinergic

agent) AME-S o4 = ok ARt A FA30] 7
A0l E#HA S (benzodiazepine), #3832 AdHA 3]
EH(barbiturate) ¥} 7HE2Hy-hydroxybutyrate) 5-2] thF3t
e By F !

oA A(vestibular nerve)-& ¢HE-= 713 ¢IAL]
It} HElg eEFeR e QEF Fynkag|do]
EEAL o] ApFo] wHE Y A% wo] I 08K
o] WHZE FHAIA w5 v S Rkl 2%e
Z0ck, W FEAA, oA, wEHAE0l TTs
312l ¥l WHE7]1% A (brainstem failure)o|41= doll’s
eye reflex7} #AEA] 9=t Cold caloric tests HZ7]
o] 7o ks Tiskal AHekst Aatolot. ol o)
Al oJo|=7} &4 95 AlJstar 2] 7ol AA

9
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I, o

oA Hof Holl g ¥S ) vkarejd <t it ¢
u whaelete] 7152 A=A ok oluf withSe] At
T A A s Y Mo R XS] &
oZHAl €k, Wk ofAo] gt o]& whslehr] s wt
o= el bxlo] Mgt o) 2ol gtk wes] &
Zoa A H} T3l E ozl (nystagmus)o] Bz
A &5 AolaL, 1zl AR i EA TS YAl
7] whel QAR Bl Qhlo] Bk 4 gk
£ Se] SEPIE 2 BAsior Ak, Hele] 9l
of wep g TUEE SEPES DA
= At} A Ql-2~E $8(Cheyne-Stokes respiration)& =&
71e) 4 glo whAlsh, 9 kol vl W71 o
QAo €3] Aol 35 Fulmrk Aol HEP) 3l
5wl eI}, 3 Al Tl obol QI
Gol A e vl Aol e Sl 7
Sollie viehd 5 Ie” R WA A ol
(diffuse neuronal dysfunction), 7]3A] 2], A5A, 4
FEEFINE B 5k o] 3F P ZETE
(respiratory drive)o] &5 o|xlstehd: {tol ek o]&A
o] =& Aol AT}, of= Sk (forebrain) ol oJ3k %
ol Al Hel2 d5e] ofilsletie] FEH o] Hrts
= ZefekaL ofolx B okl A 29k AT
o|FA 5 olstetA fqto] WA S&S 1 o} A

I31A] k3 758 Al7)7) oldoe} EutE)? Rostrocaudal
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deterioration® 2 330 LHiA|= AFSe B 11 w7he] &4
S AFE wf S A (midbrain stage)v 5= X A=

2 FH(mid-dilated)F31, TF=E e FHe= 4
vlal, wEAl(pons stage)= F8E HRETRE FHAEIL
(pinpoint pupil) TE&E FZFd(apneustic) o= -zl
Ch7 B sl A el Wnle] 9l A9 Sfol
Sl WS bgel BiFMl d4me PUsE
(cluster breathing)& B 4= I}, 2ZFF F(ataxic breath-
ing) ¢HdsHAl Et2let 55 FEHEA 5715 ol &
Zdol = B9l wAgith A|719f A& ARe] theket &
5 Hol= 7RE 5o FoF Al7Iek Ao it ulebA
SFo AAlEolztaL & 4 ok g SRV S
Hol7] A ¢l Ao dAlAN F B2E 5 Yot
2AAE Eelehs S o A= gl AdEeli e
A, &5, R X E RIgt. THAA F 713 e
ARle] APl vk o 2% eRd £ glo £ B
= Fol U= v & Qo %9} 0 8%, 29
el vehuks 2] Atolg #EE & Sl olE &
o] &2 v ZA| AR} A|(decorticate  posture)7} WEREAL,
2220 A AA A (decerebrate posture)”} YFERACHH

A% A3 (red nucleus)> o} 7155 3h 2EBX 3]

2
ﬂ“;
I,

%
750] olA= AR QEZ HE7] Aol te 45
Aoz kst 4= gl olfdh AA7} o= Y9l A

]
Lol
b

(extrapyramidal tract) Z-o|4 extensorZ A|Hl3}
FE(rubrospinal tract)oll A7} A7 1 o]2]e]
F2]<= 74 2 (reticulospinal tract)= 73] Ako} Qo] flex-
or®UTR= extensor’} B 318 A Hw Hpo] HAZpA|E
AME AT S dovn FEAE F= 4TS
& HolA| e}’

Wi ErmAEal ol e, Wiz, W,
HAgx], A28 4 (coagulation factors), F3ld, 4l
A5} 7 el W P57k, vl 4, FuE)
Se s} grh ke F5oly
v E5)| 22 2 X185 (methaemogobinaemia)©] A== 7
o= Co-oximetry7} H 310, ilsterh F5oAMe= &
MZALIA] carboxyhemoglobing &4 &= gt} A%
722 thrombotic thrombocytopenic purpura)S A8
7] YA blood smear7} Q8 4= AtHfragmented er-
ythrocytes, elevated serum lactate dehydrogenase). 7%
Stmulel A HERE AT AL HgHEs) Sol
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o] ke AFEA] &L 5 gt Valproate-induced
encephalopathy M= =& o=y o}l =7} #zhd 5= 9l
o} A7) A Abgel dal, Sol&Ate](anion gap)7t
Z7FslthH = ketone, uremia, lactate, toxin®l] &]3F thAl
4 s oAl o Stk Wk SA7A Y] Zele] ol
q 2pd AARE Ald¥stolof gt

39 (brain imaging)S A3 &
: ko] HoatAg, A28l
TZA HEE} olEE A, TRl A9
Agoletar e 7
FukE]ojof gt} ” FAFE
Bk (CT)2 A& 713 H3#:AS posterior
reversible encephalopathy syndrome(PRES) 5-& =32 <
A7 wizel o] HekEso] oilEe gl HAEH
3AHbrain MRI)oJ\} vascular imaging®] ZQ3th E3)
vascular imagingS =BlERE H|H(basilar artery occlu-
sion), FIZ(vasoconstriction), iy AHulz A=
(cerebral venous sinus thrombosis) 52 Zdsh=d T8
S}, 59 S} RBAL B FET BohEAs] Al
ool 9] h AR olbe BAgCHA v e
HA5E 9JA3ke] non-invasive cerebral venographyZ} 2
[3ict ] o dolAA oleldt 53] S g WEA
e Aes dAFS oJilslior st

WA= APgolv Arkas, e 50787 7
o] glelgte ¥HHS S92 B F vk ©]#gh neuro-
nal dysfunction& o}rt= F7}H vascular permeability$};
neuro-inflammation WAl Ao 2 Ayztert ! = Ewst
7} golgls 8= SExjollaE= septic encephalop-
athy7} #9Hd 4= Qlok, AR 7 e o2 Rl
2J3} diffuse neuronal dysfunction Wl &J2#J5}E =g
S ok olefgh Aol thi-E Q1 Heko] 3 &
XS Ui 4 ok ATUAEHOE g FA
H ¥o] FxEo] YAMI £ (metabolic injury)ol] T FoF
3171 wiEel A &2do] 9o 3191275 (higher cort-
ical function)¥} F<JHF(attention span)7} Z7|d] A€
t}, g4, AAHAE S (asterixis), T3 4@ (myoclonus)
5o Erolese 54 A HHS(toxic-metabolic en-
cephalopathy)©] 05 o $F ¥ F vk A4 25
ol 273} $HA| F}E S (hyperventilation) -2 3 -F4]3}
(hypoventilation)2} 29471 old 52 WiAkEse] 544 &
Holt}, tiAbg HHFolA WAskE el AR Bt
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ol 8-10 3|22 Hwo] MFrE 7xIvh F2 et
&5 Moy S & wl 7P Ak AP E s (asterixis)
2 HE FARBRE =S &2 w1t e Aol
& EFM 55 (dorsiflexion) A4S FH3HA sk
71 waL HYl Aol fAlskH sgol= 2-50]
At} 53] 7Hd3W S (hepatic encephalopathy)©] =
EvPgele] BAAN FRA ehbn E5dHE 19
shH Hz} ksl 2t}, =5 WE (midbrain lesion)ol] &A=
A A E-5(midbrain asterixis)©] WAYS=d 2=
ofell ofgh APz o] Avdo] fRle] Hrt. wiwlR = 2h
Al E-so] o] T S U HE ol s
s % g}, o7 f(multifocal myoclonus)
o] WA wl= A EqpAgh 25550] Aol o
Lol 8ol MAEHE olo]d thE SgoE sAI,
o= dF3) Frlele] EXo 9= 28-S 2= 7Tko|
Ak H9logE a=F(uremia), IAFFPLEFE(hyper-
osmolar-hyperglycemic coma), ©J2F8}A~E4%(carbon dioxide
narcosis), I8 FH|YAH(penicillin) FWFA} Fo] S
A8 7 W (generalized myoclonus)-& Tl —,—’\P/\{—
el 23 ”L"gd‘ﬂr TE & A 252 gt 3
A7) 2ol 523 Bt 7148 7T SEAR,
ATl WSk BT A O et Akl ge 2
SO e LR e G 71 A
A A e 2 sl
s H2)e)
S e e e
SR AT B e S8 E o 6
b= AR FHE3(psychogenic unresponsiveness) S 7+
Hels dl 2 =82 Fu 3P} nystagmus-like eye

movement, myocloruc ]erks 3]3S 'o—/\] st A7 dip

lr o b rpy

smacking), 7] o}
W, o] 7hsde °§~Cr3H°]E gt} g ol ke

HEgs Bk 48RS FolA non-convulsive  status
epilepticus7} BHHE Ae =8 ¢ke ot} P W of
Tolld FEAdA HAABLE Bl SAbE F 6-8%llA
non-convulsive status epilepticusS H.Jch " wlebr] 3
A7} non-convulsive status epilepticus  H=5=  minimally
symptomatic convulsive status epilepticus7} 2] €lcha vk
) wjshE Hofshok Fhk, ok B2 B} Sl
Z A (sedative)E ARSI AAY paralytic agentE ]——%—
B3 ok Qe BRE TR ek + 3
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7] wioll 53] Felsof k.’

LH—‘?—H] A} Elo}dl(thiamine) 23S wje =& X7
o £ AT, ] A A F o
myxoedema coma?] A BT o XAEE xaEt 4 k.
Thyroid storm®] 73-¢- Eﬂu_ﬂ, oyl o2 7abaTic=
(hYPQIThledlsm)g] HAzF7do] =80] HH, myxoedema
coma®] B¢ AAL, A o2 1A sAske] Az
Zo| 7HEe =8o] Hu}. g@Fo] thyroid storm¥} myx-
oedema coma® SRz AP} B 4 sk, 74 sk
A B=(acute pituitary apoplexy)] 74-¢- i sl
Al AMZ(pituitary adenoma)®] 8ol oJs] WY & =
tl, o] Z-gell= =Rl 857dge] 2 5 ol mE A=
7} dgsatt Cre Agho] 7bsal, a3sk 49 MRIE Z
g 4= 9tk oF 20002] Addison’s disease kxRl 2] 2]
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