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H18 Genetic and Histopathological Factors in Thrombo-Embolic Disease:  Results of a 
Preliminary Experimental Study
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After attending this presentation, attendees will understand how a comprehensive approach to fatal thrombo-embolism that includes 
the analysis of the clinical history of the patients, the research for genetic factors, and the histological age determination of thromboemboli 
PD\�UHVXOW�LQ�D�EHWWHU�GH¿QLWLRQ�RI�WKH�GLVHDVH�

This presentation will impact the forensic science community by demonstrating the importance of the prophylactic measures in 
9HQRXV�7KURPER�(PEROLVP��97(��

97(�LV�WKH�WKLUG�PRVW�FRPPRQ�FDUGLRYDVFXODU�GLVHDVH�DIWHU�P\RFDUGLDO�LQIDUFWLRQ�DQG�VWURNH���7KH�PRUWDOLW\�UDWH�LV�KLJK�DQG�WKHUH�
DUH�PDQ\�GH¿FLHQFLHV�LQ�WKH�GLDJQRVLV��SURSK\OD[LV��DQG�WKHUDS\���,Q�WKLV�VWXG\��D�UHWURVSHFWLYH�DQDO\VLV�RI�WKH�UHSRUWV�RI�����DXWRSVLHV�
SHUIRUPHG�DW� WKH� ,QVWLWXWH�RI�)RUHQVLF�0HGLFLQH�RI�&DWDQ]DUR�EHWZHHQ������DQG������ZDV�SHUIRUPHG�� �7ZHQW\�WZR�FDVHV� LQ�ZKLFK�
SXOPRQDU\�HPEROLVP�ZDV�UHFRUGHG�DV�WKH�FDXVH�RI�GHDWK�ZHUH�LGHQWL¿HG��FRQVLVWLQJ�RI����PDOHV�������DQG�QLQH�IHPDOHV�������ZLWK�
a median age of 56 years (range 14-93 years).  All subjects were Caucasian except one Negroid subject.  The clinical histories of the 
SDWLHQWV�ZKR�GLHG�ZHUH�DQDO\]HG��ZLWK�WKH�LGHQWL¿FDWLRQ�RI�WKH�ULVN�IDFWRUV�IRU�97(���,Q�WKH�FDVH�RI�KRVSLWDOL]HG�SDWLHQWV��WKH�PHDVXUHV�RI�
SURSK\OD[LV�DQG�WKHUDS\�ZHUH�HYDOXDWHG���7KH�UROH�RI�JHQHWLF�ULVN�IDFWRUV�LQ�WKH�GLVHDVH��SDUWLFXODUO\�)DFWRU�9�/HLGHQ��*����$��PXWDWLRQ��
ZKLFK�LV�WKH�PRVW�FRPPRQ�JHQHWLF�IDFWRU�RI�WKURPERSKLOLD��ZDV�VWXGLHG���7KH�SUHVHQFH�RI�WKH�PXWDWLRQ�ZDV�UHVHDUFKHG�LQ�'1$�H[WUDFWHG�
from blood samples.  Additionally, in order to obtain a histological age of the process, the histopathological features of thrombo-emboli 
ZHUH�VWXGLHG�XVLQJ�KLVWRORJLFDO�VHFWLRQV�VWDLQHG�E\�+HPDWR[\OLQ�(RVLQ��+	(��DQG�WULFKURPLF�VWDLQV��0DVVRQ��

7KH�UHVXOWV�RI�WKH�FOLQLFDO�DQG�HSLGHPLRORJLFDO�GDWD�VKRZHG�WKDW����VXEMHFWV���������KDG�DW�OHDVW�RQH�ULVN�IDFWRU�IRU�97(��ZKLOH�LQ�
IRXU�SDWLHQWV���������QR�FOLQLFDO�GDWD�WKDW�FRXOG�EH�UHODWHG�WR�DQ�LQFUHDVHG�WKURPERHPEROLF�ULVN�ZDV�LGHQWL¿HG���6HYHQ�VXEMHFWV���������
were more than 65 years old at the time of the event, seven (31.8%) had major trauma, and seven (31.8%) were surgical patients.  An 
LPPRELOLW\�SHULRG�ZDV�UHFRUGHG�LQ�¿YH�VXEMHFWV����������IRXU�VXEMHFWV���������ZHUH�REHVH��DQG�WZR������ZHUH�UHFHLYLQJ�DQWLSV\FKRWLF�
GUXJV���&HQWUDO�FDWKHWHUL]DWLRQ�ZDV�SUHVHQW�LQ�WZR�VXEMHFWV������DQG�SUHJQDQF\�DQG�SRVWSDUWXP�VWDWXV�ZHUH�SUHVHQW�LQ�DQ�DGGLWLRQDO�WZR�
patients (9%).  Finally, one subject (4.5%) was suffering from chronic respiratory failure and one subject (4.5%) had limb paresis.

The retrospective analysis also revealed that 13 deaths (59%) occurred in a hospital setting while nine subjects (41%) died before 
KDYLQJ�WKH�RSSRUWXQLW\�WR�UHFHLYH�PHGLFDO�FDUH���$PRQJ�KRVSLWDOL]HG�SDWLHQWV��WHQ�VXEMHFWV�������ZHUH�KRVSLWDOL]HG�IRU�RWKHU�GLVHDVHV�
and suffered an episode of fatal thrombo-embolism during the hospital stay.  Three patients (23%) arrived at the hospital presenting with 
V\PSWRPV�RI�97(�DQG�QRQH�UHFHLYHG�D�FRUUHFW�GLDJQRVLV���$PRQJ�KRVSLWDOL]HG�SDWLHQWV��HLJKW�VXEMHFWV�UHFHLYHG�SURSK\OD[LV�ZLWK�ORZ�
PROHFXODU�ZHLJKW�KHSDULQ��ZKLOH�WZR�VXEMHFWV��GHVSLWH�WKH�ULVN��UHFHLYHG�QR�SURSK\ODFWLF�WUHDWPHQW�IRU�97(���,Q����RXW�RI����VXEMHFWV�
���������LW�ZDV�QRW�SRVVLEOH�WR�¿QG�WKH�WKURPERWLF�VLWH���,Q�WKH�RWKHU�FDVHV��¿YH�������ZHUH�IHPRUDO�WKURPERVHV��WZR�������LQIHULRU�
FDYDO�� WZR� ������ LOLDF��DQG�RQH� ������VDSKHQRXV�� �7KH�JHQHWLF� UHVXOWV� VKRZHG� WKDW�QRQH�RI� WKH�SDWLHQWV�FDUULHG�D�)DFWRU�9�/HLGHQ�
(G1691A) gene variant, not even the younger subjects or those who did not show any clinical data that could expose them to an increased 
ULVN���7KH�KLVWRSDWKRORJLFDO�DQDO\VLV�UHYHDOHG�WKH�DJH�RI�WKH�WKURPEL���7KH�VWXG\�RI�WKH�PRUSKRORJLFDO�IHDWXUHV�RI�WKH�WKURPER�HPEROLF�
samples reported that eight samples (36.3%) were between one and three days of age, eight samples (36.3%) were between three and 
¿YH�GD\V�RI�DJH��DQG�VL[�VDPSOHV���������ZHUH�EHWZHHQ�IRXU�DQG����GD\V�RI�DJH�

7KH� UHVXOWV� RI� WKLV� VWXG\�KLJKOLJKW� WKH� LPSRUWDQFH�RI� HDUO\� LGHQWL¿FDWLRQ�RI� ULVN� IDFWRUV� DQG� WKH� VHWWLQJ�RI�SULPDU\�SURSK\OD[LV�
PHDVXUHV�LQ�RUGHU�WR�SUHYHQW�WKH�RQVHW�RI�WKH�WKURPERWLF�SURFHVV��HVSHFLDOO\�DV�WKH�FOLQLFDO�GLDJQRVLV�RI�97(�LV�QRWRULRXVO\�LQDFFXUDWH���
0RUHRYHU��LW�LV�NQRZQ�WKDW�HYHQ�WKH�QRQ�IDWDO�FDVHV�RI�97(�FDQ�UHVXOW�LQ�VHULRXV�FKURQLF�FRPSOLFDWLRQV�VXFK�DV�SRVW�WKURPERWLF�V\QGURPH�
and chronic pulmonary hypertension.  It is clear that an accurate prophylactic treatment would be useful not only to prevent death but 
also morbidity.  The results of this study indicate that even if the prophylaxis is correctly performed according to the guidelines, death 
cannot be completely avoided.  This observation poses a question concerning the validity of current treatment approaches, despite the 
RQJRLQJ�UHVHDUFK�LQ�WKH�¿HOG�RI�WKURPER�SURSK\OD[LV�
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7KH�JHQHWLF� IDFWRUV�ZHUH�GHWHUPLQHG� WR�EH�QRQ�VLJQL¿FDQW� LQ� GHWHUPLQLQJ� WKH� ULVN� FRPSDUHG� WR� WKH� HQYLURQPHQWDO� ULVN� IDFWRUV���
7KH� UHVXOWV� RI� KLVWRSDWKRORJLFDO� LQYHVWLJDWLRQV� VKRZHG� WKDW� LW� FDQ� EH� D� YHU\� ODUJH� WHPSRUDO� UDQJH� LQ�ZKLFK� GHDWK� FDQ� EH� DYRLGHG��
WKHUHIRUH��HDUO\�LGHQWL¿FDWLRQ�LV�LPSRUWDQW�LQ�RUGHU�WR�SUHYHQW�WKH�SURJUHVVLRQ�RI�WKH�GLVHDVH�WR�WKH�IDWDO�HSLVRGH���,Q�WKH�KLVWRORJLFDO�DJH�
determination of thromboembolism, immunohistochemical investigations were not essential in establishing the cellularity of thrombo-
HPEROLF�IRUPDWLRQ�DQG�DUH�YHU\�H[SHQVLYH�FRPSDUHG�WR�EDVLF�KLVWRORJLFDO�LQYHVWLJDWLRQV���7KH�GLI¿FXOW\�LQ�¿QGLQJ�WKH�HPEROLF�VRXUFH�
may be an important limitation in the age determination of the thrombotic process as it prevents evaluation of the residual thrombus.  In 
this context, a decisive role could be played by postmortem computed tomography angiography.  This imaging diagnostic method may 
EH�YHU\�KHOSIXO�LQ�WKH�YLVXDOL]DWLRQ�RI�WKURPEXV�DQG�PD\�IDFLOLWDWH�LWV�VXEVHTXHQW�GHWHFWLRQ�GXULQJ�WKH�DXWRSV\�

,Q�FRQFOXVLRQ��WKHUH�LV�D�JUHDW�QHHG�WR�LPSOHPHQW�GLDJQRVWLF�DQG�SURSK\ODFWLF�PHDVXUHV�LQ�97(���,W�LV�QHFHVVDU\�WR�SD\�PRUH�DWWHQWLRQ�
WR� WKH�SDWKRORJ\�DQG� WKH� ULVN� IDFWRUV�� VLPLODU� WR�ZKDW�RFFXUV�ZLWK�RWKHU� FDUGLRYDVFXODU�GLVHDVHV� VXFK�DV�P\RFDUGLDO� LQIDUFWLRQ�� �$Q�
accurate analysis of the clinical history of the subjects can be very useful to clarify the etiology of the disease while genetic investigation 
is not necessary.  The histological age determination is essential to answer a number of questions about the nature and the evolution 
RI�WKH�97(��PDNLQJ�LW�SRVVLEOH�WR�HVWDEOLVK�WKH�FDVXDO�UHODWLRQVKLS�EHWZHHQ�WKH�H[SRVXUH�WR�FHUWDLQ�ULVN�IDFWRUV�DQG�WKH�RFFXUUHQFH�RI�
thrombosis.

Fatal Thrombo-Embolism, Histopathological Factors, Genetic Investigations


