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Analysis of dissecting forces in media of human thoracic aorta

QIN Yonglin, JING Zai-ping " , MEI Zhi-jun, L IAO Ming-fang, CU | Jiarsen, CHEN Quan (Department of Vascular Surgery,
Institute of Vascular Surgery of PLA , Changhai Hospital , Second Military Medical University , Shanghai 200433, China)
[ ABSTRACT] Objective: To establish a method for dissecting the tunica media of elastic artery and to analyze the dissecting
force between any neighboring 2 layers in the media. Methods: Human thoracic aorta was harvested and the wall of the aorta
was dissected into severa layers under a stereomicroscope. The dissecting force between each neighboring 2 layers was meas-
ured using a stress strain machine. The ascending aorta and the descending aorta (the upper and lower segments) were given
special attentionin this study. Results: The wall of the aorta could be dissected at least into 4 layers. The average dissecting
force(ADF) between neighboring 2 layers was labeled as ADF (outer) , ADF (middie) and ADF (inner) from the adventitia to
theintima. For the same interspace on different segments of the aorta, ADF (middle) on the ascending aorta was much higher
than that on the upper (P<0.05) and lower descending thoracic aorta( P<0.01) ; ADF (inner) on the lower descending thorac-
ic aorta was lower than that on the ascending aorta ( P<0.01) and upper thoracic aorta ( P<0.01) ; and there was no sgnificant
difference in ADF (outer) among 3 sites. For different layers on the same segment , the ADF (outer) was much lower than the
ADF (middle) on the ascending aorta (P <0.05) ; the ADF (inner) was lower than the ADF (outer) (P<0.01) and ADF
(middle) (P<0.01) on the lower descending thoracic aorta; and no significant difference wasfound among all dissecting forces
on the upper descending thoracic aorta. Compared with the corregponding longitudinal ADF on the same site, the circumferential
ADF (outer) on ascending aorta, ADF (inner) on the upper descending thoracic aorta and the lower descending thoracic aorta
were significantly lower (all P<0.05). Conclusion : The tunic mediaof human thoracic aorta can be dissected into layers and the
dissecting forces are not the same on different stes of the aortic wall. Both circunferentia and longitudinal dissecting force be-
tween the outer 2 layers have no significant changesfrom the ascending aorta to the descending aorta; those between the middle
2 layers and inner 2 layers are increased from the ascending aorta to the distal part of descending aorta.
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Tab 1 Disecting force between each neighboring 2 layers on each ssgment of thoracic aorta
(x+s,n=10,N/cm)
Ascending aorta Upper thoracic aorta Lower thoracic aorta
ADFou ADFid ADFim AD Fout ADFid ADFim AD Fout ADFid ADFim
Long. 0.607 0.785+ 0.784 + 0.554 + 0.624 + 0.552 + 0.625+ 0.604 + 0.417
0.168 0.160 0.212 0.151 0.183 0.169 0.185 0.213 0.051
Gr. 0.763 0.883 % 0.714+ 0.634+ 0.758 + 0.883 % 0.642+ 0.630 % 0.601
0. 206 0.242 0.223 0.079 0.189 0. 406 0.171 0.148 0.159

Long. =longitudinal , Gr. = drcunferentia ; for the same interspace on different segments of the aorta, the average dissecting force (ADF)
(middie) on the ascending aorta was much higher than that on the upper ( P<0.05) and lower descending thoracic aorta (both P<0.01). The
ADF (inner) on the lower descending thoracic aorta was lower than that on the ascending aorta ( P<0.01) and upper thoracic aorta (both P<
0.01) . There were no sgnificant differentcesin ADF (outer) among 3 stes. For different layers on the same segment , the ADF (outer) was
much lower than the ADF (middle) on the ascending aorta ( P<0.05) ; the ADF (inner) waslower than the ADF (outer) (P<0.01) and ADF
(middie) (P<0.01) on thelower descending thoracic aorta. No sgnificant dfferences were found among al dissecting forces on the upper descendng
thoradc aorta. Compared with the correspondng longitudind ADF on the same ste, the drcunferentid ADF (outer) (P<0.05) on asending eorta, ADF
(inner) on the upper descending thoradc aorta (P<0.05) and the lower descending thoradc aorta ( P<0.05) were sgnificantly lower
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