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K71 Asphyxia Due to Inhalation of Hydrogen Gas

Dana Mike, BS, Harris County Institute of Forensic Sciences, 1885 Old Spanish Trail, Houston, TX 77054; and Anna Kelly, PhD*, 1885 
Old Spanish Trail, Houston, TX 77054

After attending this presentation, attendees will understand a unique case in which suicide by asphyxiation using hydrogen was 

VXVSHFWHG�� � 7KH� GHWHFWLRQ� RI� K\GURJHQ� LQ� SRVWPRUWHP� VSHFLPHQV� ZDV� SHUIRUPHG� XVLQJ� +HDGVSDFH�*DV� &KURPDWRJUDSK\�7KHUPDO�
&RQGXFWLYLW\�'HWHFWLRQ��+6�*&�7&'��

This presentation will impact the forensic science community by providing a method for the detection of hydrogen in postmortem 

VSHFLPHQV��DOORZLQJ�D�WR[LFRORJLFDO�FRQ¿UPDWLRQ�IRU�FDXVH�RI�GHDWK�
Suicide via asphyxia using inert gases, most commonly helium or nitrogen, has become more common in recent years.  Asphyxiation 

XQGHU�WKHVH�FRQGLWLRQV�UHVXOWV�IURP�WKH�LQKDODWLRQ�RI�LQHUW�JDV�LQVWHDG�RI�R[\JHQ��XQFRQVFLRXVQHVV�FDQ�RFFXU�LQ�DV�OLWWOH�DV�RQH�PLQXWH���
)RU�WKHVH�NLQGV�RI�FDVHV��WKH�W\SLFDO�VLJQV�RI�DVSK\[LD�LQFOXGH�FHUHEUDO�DQG�SXOPRQDU\�HGHPD��FRQJHVWLRQ�RI�LQWHUQDO�RUJDQV��SHWHFKLDO�
KHPRUUKDJHV��DQG� IURWK\�HGHPD� LQ� WKH� UHVSLUDWRU\� WUDFW�� �7KHVH�VLJQV�DUH�VRPHWLPHV�SUHVHQW��DOWKRXJK� WKHUH�DUH�RIWHQ�QR�VLJQL¿FDQW�
postmortem abnormalities.

+\GURJHQ�LV�WKH�PRVW�DEXQGDQW�HOHPHQW�DQG�LV�DOVR�WKH�OLJKWHVW�HOHPHQW�RQ�WKH�SHULRGLF�WDEOH���,W�H[LVWV�DV�D�GLDWRPLF�JDV��+
2
, at 

VWDQGDUG�WHPSHUDWXUH�DQG�SUHVVXUH���+\GURJHQ�JDV�LV�XVHG�LQ�D�YDULHW\�RI�GLIIHUHQW�DUHDV��LQFOXGLQJ�IRVVLO�IXHO�SURFHVVLQJ�DQG�DPPRQLD�
production.

$����\HDU�ROG�PDQ�ZDV�IRXQG�GHDG�E\�KLV�ZLIH�LQ�KLV�KRPH�RI¿FH�ZLWK�D�ODUJH�EOXH�UHF\FOLQJ�EDJ�RYHU�KLV�KHDG�ZLWK�WXELQJ�FRPLQJ�
IURP� WKH�EDJ�DQG�DWWDFKHG� WR�D�SUHVVXUL]HG� WDQN�RI�K\GURJHQ�� �7KH�FDUERQ�PRQR[LGH�DODUP�ZDV�JRLQJ�RII� LQ� WKH�KRXVH�� �+H�ZDV�D�
PHFKDQLFDO�HQJLQHHU�IRU�WKH�1DWLRQDO�$HURQDXWLFV�DQG�6SDFH�$GPLQLVWUDWLRQ�DQG�KDG�DFFHVV�WR�YDULRXV�JDVHV�DQG�FKHPLFDOV���+LV�ZLIH�
VWDWHG�WKDW�WKH�GHFHGHQW�RIWHQ�WRRN�SUHVVXUL]HG�WDQNV�KRPH�DQG�OHIW�WKHP�LQ�KLV�RI¿FH�

Alcohol and drug screens, as well as carboxyhemoglobin analysis, performed on this case were negative.  Postmortem specimens 

ZHUH�DQDO\]HG�IRU�WKH�SUHVHQFH�RI�K\GURJHQ�XVLQJ�D�PHWKRG�WKDW�KDG�EHHQ�GHYHORSHG�RULJLQDOO\�IRU�FDVHV�LQ�ZKLFK�KHOLXP�ZDV�XVHG�
as an asphyxiant to commit suicide.  At the time of autopsy, samples of lung, brain, blood, and fat were collected and sealed in 22mL 

KHDGVSDFH�YLDOV� E\� WKH� IRUHQVLF� SDWKRORJLVW�� �(DFK� VSHFLPHQ�ZDV� DQDO\]HG�XVLQJ�+6�*&�7&'��ZLWK� VHSDUDWLRQ�SHUIRUPHG� DW� ��R&�
�LVRWKHUPDO��RQ�DQ�+3�0ROHVLHYH�FROXPQ�XVLQJ�DUJRQ�DV�WKH�FDUULHU�JDV���7KLV�PHWKRG�LV�FDSDEOH�RI�VHSDUDWLQJ�VHYHUDO�JDVHV��LQFOXGLQJ�
nitrogen, oxygen, hydrogen, and helium.  The vials were incubated at 38oC for two minutes, then 100µL of headspace was removed 

from the vial and injected into the GC.

+\GURJHQ�ZDV�IRXQG�WR�EH�SUHVHQW�LQ�DOO�VDPSOHV�DQDO\]HG���7KH�/LPLW�2I�'HWHFWLRQ��/2'��IRU�WKLV�FDVH�ZDV�GHWHUPLQHG�XVLQJ�
WKH�SHDN�DUHDV�SUHVHQW�LQ�WKH�QHJDWLYH�FRQWUROV��WKH�DYHUDJH�RI�WKHVH�ZDV�����[��4���(DFK�RI�WKH�VDPSOHV�DQDO\]HG�KDG�SHDN�DUHDV�RI�DQ�
RUGHU�RI�PDJQLWXGH�JUHDWHU�WKDQ�WKH�/2'���$GGLWLRQDO�DVVD\V�ZHUH�SHUIRUPHG�RQ�FDVHV�LQ�ZKLFK�K\GURJHQ�ZDV�QRW�VXVSHFWHG�WR�UXOH�RXW�
presence in postmortem specimens.  This method of analysis will not be useful in cases of moderate to advanced decomposition due to 

the number of gases produced during decomposition.

In conclusion, this analysis provides a method for detection of hydrogen that aids medical examiners in the determination of cause 

and manner of death.  Additionally, these assays are easily conducted, both in specimen acquisition and toxicological analysis.
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