
58 

 

efficacy, and talking to partner are all related to condom use. Interventions for health workers should build 

positive attitudes, and skills for safer sex and partner communication.  
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Autonomous Reconstruction of TKR Tibial Inserts to Measure Wear 
 

 

Total knee replacement (TKR) is an increasingly common orthopedic surgery to reduce pain and restore 

mobility to a gradually younger and more active patient population. However, wear of the polyethylene tibial 

component resulting in periprosthetic osteolysis remains a primary cause of device failure. Measurement of 

wear in surgically retrieved components is challenging because the original surface is not available. The 

purpose of this study was to develop and validate a method of calculating the volume loss on the articulating 

surface of a cruciate ligament retaining tibial insert. It was hypothesized that the developed method would be 

less accurate than estimation either by computer-aided design (CAD) model or by size-matched unused 

inserts but would correlate strongly to gravimetric measurements. Three unworn inserts were digitized, and 

points were removed to simulate worn regions. An autonomous reconstruction method, in which design-

congruent curves were least-squares fit to the unworn regions, allowed for the interpolation of the original 

surfaces in worn regions. Seven inserts worn in knee simulator testing were also digitized. Volume loss was 

calculated using autonomous reconstruction and compared to measured mass loss. For a 707 mm
2 
simulated 

worn area on unworn inserts, the volume difference for autonomous reconstruction (9.85±6.78 mm
3
) was 

significantly less than that for CAD estimation (28.89±8.27 mm
3
, p=0.001) and not significantly different 

than that for size-matched unused insert estimation (8.89±7.69 mm
3
, p=0.82). Geometric volume loss on the 

simulator inserts correlated linearly to gravimetric wear (R
2
=0.94) with a regression slope near unity 

(m=1.38±0.15, p=0.06.) The results of this study indicate that autonomous reconstruction can be used to 

accurately measure wear when the original surface of an insert is not available, as with ex vivo implants. 

Geometric measurement can analyze the spatial distribution of wear, which provides insight and new metrics 

to the in vivo wear process of TKRs. 
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Donde Este mi Congo Laré: The Central African Legacy in Puerto Rico 

 

Undergraduate – Anthropology 

 

The African heritage of Puerto Rico has been, to date, poorly studied. Although a handful of scholars have 

explored aspects of the legacy of African peoples in Puerto Rico, the subject has remained something of a 

lacunae in the larger body of African Diasporic studies. No systematic study of the contribution of African 

cultures to the emergence and development of Puerto Rican creole culture has been undertaken, in contrast to 

the rich body of work that has been devoted to similar themes in other Caribbean societies such as Cuba, 

Haiti, or Jamaica. Africans and creoles of African descent arrived in Puerto Rico over the course of 

centuries, through the Atlantic slave trade and through intra-Caribbean migration. An important element 

within the African based population in Puerto Rico were various Bantu speaking peoples from West Central 

Africa – an area stretching from present day Gabon on the north, to the northern part of Angola on the south. 

An examination of historical documents and the study of African derived elements within Puerto Rican 

popular culture underscores the apparently important place that Central Africans had within the larger matrix 




