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Two Cases of Comatose Patients Presenting after
Exposureto Hydrogen Sulfide Gas

Hyun Ho Ryu, M.D., Byeong Guk Lee, M.D., Kyung Woon Jeung, M.D., Tag Heo, M.D., Yong Il Min, M.D.

Department of Emergency Medicine, Chonnam National University, School of Medicine, Gwangju, Republic of Korea

Hydrogen sulfide is a by-product of decayed organic material and is ubiquitously found as an ingredient of manufac-

turing reagents or as an undesirable by-product of the manufacturing or industrial processing. Hydrogen sulfide is a

chemical asphyxiant and interferes with cytochrome oxidase and aerobic metabolism. It has thus been deemed an

important cause of work-related sudden death. This gas is particularly insidious due to the unpredictability of its pres-

ence and concentration and its neurotoxicity at relatively low concentrations, causing olfactory nerve paralysis and

loss of the warning odor. Here, we report two cases of comatose patients presenting after accidental exposure to

hydrogen sulfide gas.
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tEE 8l R Sol2 & e FxolvhFig. 1). B4
ol A%aLe] #AR7t A fle el A4S o
A vpgo 2 HE 20 cm =o]71A] 7]E o] X}
Fell Ak, 8k Ax 414 FAZA R A 27 aL vt
W27t 2HdekA] 30042 & ko= 2y FHfrol
& B2 A= 84 Bol| o3 AU E4 BE 34
Al AR AL oA 25 ddsteE 2
S slar el & 28R A} AS whAskaL FukE A
teto 2 Weizktt, AL vigelle ekst WAZE Yo
AAIL, o]o] FA BHIAE A} AE oA A-HE &
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Fig. 1. Pond room(2.5 mx2.2 mx 3.2 m). A hose of tank lorry
and aladder were set up.

FES 2 ot AIAl wEE = E+2 RS 24t 24

7| ;=u} 2] e (phenobarbital) & AH8-3F3ict. o] A€
2 A= o, o2 338 HolA] gro} E S+ 9
FAEE dd=dct. 2 =334 AAAFE Y
140/80 mmHg, W} ¥ 723], A2 38°ColaL, TF
2 Q1 @7 oEsta AUAet. X EHE £ o
TSAT Ol REg-& HolA] gttt tgAlE HAIH A
i, FHeA AR Fol AHAT WA &S 40%
o] AaEEodA JFEFT] AR F AR FHE 7k

Fig. 2. Brain CT of patient A. It shows brain swelling and |oss of
gray-white matter demarcation.

Fig. 3. Chest CT of patient A. It shows patchy consolidation with
air-bronchogram, multifocal peribronchial infiltration
mixed with centrilobular branching opacities and patchy,
nodular, ground glass opacities in both lungs.

Fig. 4. Follow Brain CT of patient A on the 3rd hospital day. It
shows brain swelling, poorly differentiation of gray-white
mater and bilateral low attenuated lesion in both basal
ganglia.
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A ZAAXR= pH 7.45, PaCO, 33.6 mmHg, PaO, 154.5
mmHg, HCO; 22.3 mmol/L ¢ 27A< Bgx, I3
lactatet= 2.7 mmol/L, Creatine kinase7} 541 U/L, CK-
MBZ} 12.3 U/L, LDH 627 U/L, myoglobin 164 ng/mL,
cardiac troponin I7} 2.8 ng/mLE Z7}5 o] A}, o]
2]qll, drksteth-AbAZA 7] (Co-oximetry) S £33 o}
£ AAAM = Bolade HolA| ghgtrt Ay
oAl AAg WHAs GEE ARKloAE HEF &

A< Btk 2). EeolA A §5 AN B3
29 ARG E B/ RAZGE G chEg el u
A4Y Aee B /1% W FoE B dedd 71E
o] FelElo] ol Helsts] $1ste] /1A WAIZ 7
g AABLE, ABAN Rl 71 ER RO Kol

$Be BAEA Qoith Bje] WHoz Hol 3l

e, A HREH A FS 714 A
HZ AT (Fig. 4). A178E32] o7& Yot 7] 93) Al
2, 4, 5ol A H A5 o]elEekAl(neuron
specific enolase)&= Z+7+ 1331, 92, 20.4 ng/mLE 25
S7HELRE 9 0~12 ng/mL)E o] A}, o] F FA}
© 23 AN HAF 20 A 3HE HolA &
%kaL, Al 123 A A AT HapHAbell s B H o
2738 Bof A 36 Y Aol dudoR HA=At

"\____,/

Fig. 5. Brain CT of patient B. It shows normal gray-white matter.
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FH-oA AR ZEF-gol AU Y A 40%2] AF
2FEANA T8 FY] Am F AN FHE 72T
AAF= pH 7.42, PaCO, 35.5 mmHg, PaO, 130.3
mmHg, HCOs 22,5 mmol/L o] 2738 B3, 83 3
#lo}el 7ol A (Creatine kinase) X7} 1164 U/LE =7}
oot o] ¢, €3 Ak drkstet it aS S E
ol AAEL AAAAS ATk ATy dollA HAg
A4 GE5FZ A ARRlAE SoladE HolA] et
th(Fig. 5). WY BA| AAgE F5 Axkst &5 ZQ AR
ANA FZ Hoke] HEF| IHfrEl &9 3H(Ground glass
opacity)¢} 7 F-&-& B rh(Fig. 0). A= 7|
Y FEE B8l 2] 7[gAdwol &% &= 71#
A WA HAALE AAs o, 713 U] FR9] ob&oynt

oRztel Zl5ol EoldaL, 718A W iels 71edEe

Fig. 6. Chest CT of patient B. It shows subpleural consolidation
with ground glass opacity in posterior aspect of both
upper lobes and both lower lobes, considered as aspiration
pneumonia.
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75 B, Al s Y A AAg HzAr|E
Aol mikg 918 9159 248 Bt Al
o Fxl= W2 T4 glo] H9shirt.

ARaL @e] AFAR AL I 7 viAaReED
oA TH L Ao T2 PR AUE L e
% sl Frt SAE St AL 48417 - HAlf-AAg
o] g0 R RE] 0.3 m o]0l AF3 7|84 Al
A dgto] 1.3 ppm 02 SAHHIA, dasigtae &
A7Vs # olst=E B H Tt
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Foprat f71%o] Bt AT FABE A
prs
=

U AtA 27, FFE 3, dAsA e, Le2A A,
" -

A o] Ao &2 FAHEEA &3] BAetH, ol
2k 7ol A A ek AbaLe] FQ83 Alo] Ha glok,
11d Bt vl=ollA dAg 24 F F3tri =52 <
3 A& % A}SE Fuller9} Suruda?e] dFdA] =
18,5594 9] A AN AP ALS 80| o] sl FEALE
7F Ak SElvgeX T Ad 2dzE F A A AN
2} 5,748 F 199 o] FslriE 23 54 3etEd
o &3t AlgAlElE B o),

3l 3~5 ppme FERAAE AL 2o WA
F71H, FA 0] 7t22 7| Bt F337] wiEel daE
ol = A S22 7 o] B AL g i 2
B F7keA A g} gslapie] HAlEee vl
o] o8 dojub=dl, 150~250 ppmo] W w27
545 Yeh 3245 vpr gl e S A
Mg =74 Z3H vbgo] g <222 8t
A7v27) folRtkal AzstA whao] Az F
277 % Y, F3trie ALEHETL Fot
TEHWA w2A FEH ARMEE F59] B9l
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AR} A\ REEEAE3}E A (cytochrome oxidase)E T2
FEstA JAstd A=A AL T (histotoxic
hypoxia)& #2389, £3 7d&xe] Qv =4%
(disulfide bond)& #3ste] AHH HME=ZE et
Wopo. st ANEIERE ofye} Hopolyt v

ol maA=E dovled], et Huad 571
of whEshl S A=A kR FRUEFRE ¥
st 9§ & ASSHAl B, Feheae] 542 =
o T} 71k sl A=, =Fo] IAHA 3
7l whes 8] 35}, stARE FAE s

o oJsl Ux}F o7 £ s AV FFAAILY
F7AIOItE”, frAZZAE A 9} o] o} F 1LFE
3lrao) g AZHES 2E2EHE A9de 7194
I FubE AA|F Q] o2 o]o] Fulg o 2jo] A}
02 3]EHE knockdown' o2t @Ado] UEh=H],
o]#H3t ‘knockdown’ HAFL sl 4 0] Hof tiE FH
H el Z2hg-o] ARo|t}? FA FilriaFTE F I8y
© Aol di7l Al&star shdstA 38 Hct, &g
AxE GTHQ A Foll g dodle BeE JdE
], o] &3 B¢ 3t Hof 3 FgF el B3
Folgt7| Bk TFEAe o3 AikaA &4 o
olghe Hirt AUk, ol F4 FstriT A
e 352 AL slrid o ¥ 3F3FF9] vt
H|7} dojut B Fo] HAsto] el ALY, 7| =H v
=% 717l o3 dojdth . Fslaol tigh
thekatAl vehd ¢ 9lo] ol R T4
g AEEY EFFE7EA UERE &
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o ZrEsord Aozt vgoll} o] aksheiast ol
Mao] FES FAAA AL FBRE FHE BE F
shpash ol BaHA NS fushs the B4 Ay
sheta S= aefsor gk, Af A Zeigd A
F) BAFERLE AS Tl Faa Tl 37
Bk 2AY e ol ZA57] 419 o Fdls} Lo
B E hFEe] Fa A A4S 2T 5 9]

o} dukd o 2 750~1000 ppm & FEoAME ge A7H
o =Zo] Hrigle 2tz 943 4 vHE F Y
A, 2 SEe] B ¥ 1%@' AAbellA ld st
4 4.2 ppmo] #AbE o] BF TEE AL 484]7 o] At H|
FAIL WF7E S0l 35*711’43" S AHT TS
AR RAoleks A, Fstede A4ds] &7 Hd 84
o weA A Er= A, 12la 84 B A%
A WRE Soj7tAvA #3lea F59 SAAHY
S B AL uHT ul, o FHo At
st 334t shA, $4 Bol
Hlsl &2} A2l B--olle AL Wil B FAE 222A
UL, DEE 75l B2 FHE 224 UAAE A&
et S wl, Ak Aol HH B NG o %
dgolu} &stpaoll ogk A2 os wAYE A4t
250l 7108E 7S WA 5 e Aol 3l
< AelMe w2A A=) dZ o, Fstgaeld
=& 3shEA o 3] SHE817E vl o Bk of
Uk, g Bdelxe AR + e vzt g
upetr] Fslrs FES Jdshes e 83 3718 A
A AFste] EHsh= 2ol 7 2 =0l .
olglg T/ AlaLe ol 7k Zlol7] el o] 23t o
W 7bsd APgE E017] HaiME 4 A 258
Bo7ot 22 et I 547k ASFH 55
Hjsta Ao e F3olA BT e AP kA
o g AEES AVIH R sk Alo] wig- Fast
o gslrled =5 E Aole el 2hlE A8
2 AASHE Ao) 71 o3|, Age] dapukeAte] 3
°1 a5 9] F3tgied =22 AP Ylemr F
ot B3 AU & Zr33 HAF o7 Eojrlok st} AA R
A Wi-oll X A7kl A3 Ao oF 10%E 471
A2} Bop o] 22331 25 T517] 93l o Fv] 9l
o] Eoi3t ZEAE Tt o|FA dAHE e
oj7tok st= FERAE Al 53, Aol #3d
713F7v F71vt2=3E ARSshe Zlo] A ot
SHAAA Y Fslra F5 Ave 1 HET =
71l AAR o2 Q79 vhe AR B2 T HaSd
A AR 5o} obE Aot (amyl nitrite), oFEANE

‘knockdown’
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F(sodium nitrite) % 22 ARFsHE FEol|A 9} 2L 3
SAEE AMSSEAL kY. 1 9] o) sodium thiosulfate
£ AHgskEE A=7t 7] stled, art 45EA
eol FoatA] ek, @A, S-Evete] ] 35
Aol ol Aitold ol A EFH 2 X EAIEC| A
ol mg] FH| o] A &L it} B I3lFhTEo|
L AQEsHE o] EE 7] SHAIRL, ofF 27 A3
27} HA gom HAY F gk AL Azbsld,
243 313] Apd oMt 7 2| o] BHgHe ﬂEi °ﬂ
olHgt HAES HUEE sl T A7 2
thar Az}, olef A SuAdA HHE 297 °ﬂ’\1
A27] 928 A2 FAES HoHl HE A9-oe vi=

gl
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