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Abstract
Total hip arthroplasty is a flourishing orthopedic surgery, generating billions of dollars of revenue. The cost associated
with the fabrication of implants has been increasing year by year, and this phenomenon has burdened the patient with
extra charges. Consequently, this study will focus on designing an accurate implant via implementing the reverse
engineering of three-dimensional morphological study based on a particular population. By using finite element
analysis, this study will assist to predict the outcome and could become a useful tool for preclinical testing of newly
designed implants. A prototype is then fabricated using 316L stainless steel by applying investment casting techniques
that reduce manufacturing cost without jeopardizing implant quality. The finite element analysis showed that the
maximum von Mises stress was 66.88MPa proximally with a safety factor of 2.39 against endosteal fracture, and
micromotion was 4.73μm, which promotes osseointegration. This method offers a fabrication process of cementless
femoral stems with lower cost, subsequently helping patients, particularly those from nondeveloped countries. ©
2013 International Center for Artificial Organs and Transplantation and Wiley Periodicals, Inc.

Author keywords
Cementless hip  Hip replacement  Implant  Investment casting

Indexed keywords

EMTREE drug terms: cementless femoral stem 316L stainless steel stainless steel unclassified drug stainless steel

EMTREE medical
terms:

article bone regeneration cast application cementless prosthesis femur implant

finite element analysis health care cost human lesser trochanter mechanical stress

normal human priority journal prospective study surface property total hip prosthesis

chemistry economics hip arthroplasty hip prosthesis prosthesis

MeSH: Arthroplasty, Replacement, Hip Finite Element Analysis Hip Prosthesis Humans

Prosthesis Design Stainless Steel Stress, Mechanical

◅ Back to results

 Export  Download  Print  E-mail  Save to PDF ⋆ Add to List  ▻More...

View at Publisher

Artificial Organs
Volume 38, Issue 7, July 2014, Pages 603-608

Baharuddin, M.Y.ab Salleh, S.-H.b  Suhasril, A.A.c Zulkifly, A.H.d Lee, M.H.e Omar, M.A.f
Abd Kader, A.S.g Mohd Noor, A.b A. Harris, A.R.b Abdul Majid, N.b 

a

b

c

  View additional affiliations

 View references (19)

PlumX Metrics
Usage, Captures, Mentions,
Social Media and Citations
beyond Scopus.

Metrics 

4 Citations in Scopus

45th Percentile

0.53 Field-Weighted

Citation Impact

Cited by 4 documents

, 
(2016) Proceedings of the
Institution of Mechanical
Engineers, Part E: Journal of
Process Mechanical Engineering

,  ,

(2016) Materials Transactions

(2015) Artificial Organs

Inform me when this document
is cited in Scopus:

Related documents

  ▻View all metrics



Taguchi approach for modelling
of surface hardness in investment
casting

 Singh, S. Singh, R.

Elastic properties of as-solidified
Ti-Zr binary alloys for biomedical
applications

 Shiraishi, T. Yubuta, K.
Shishido, T.

Artificial organs 2014: A year in
review

Malchesky, P.S.

View all 4 citing documents

 ▻Set citation alert  ▻Set citation feed

Design process of cementless
femoral stem using a nonlinear
three dimensional finite element
analysis

https://www.scopus.com/home.uri?zone=header&origin=searchbasic
https://www.scopus.com/results/results.uri?sort=plf-f&src=s&st1=Fabrication+of+Low-Cost%2c+Cementless+Femoral+Stem+316L+Stainless+Steel+Using+Investment+Casting+Technique&st2=&sid=b9f1becd581777159dd2c3a473cd2d64&sot=b&sdt=b&sl=111&s=TITLE%28Fabrication+of+Low-Cost%2c+Cementless+Femoral+Stem+316L+Stainless+Steel+Using+Investment+Casting+Technique%29&offset=1&origin=recordpage
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1111%2faor.12222&locationID=1&categoryID=4&eid=2-s2.0-84904383792&issn=0160564X&linkType=TemplateLinking&year=2014&zone=outwardlinks&origin=recordpage&dig=4f1353d426d89c5afc5824fd7a416f60&recordRank=
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1111%2faor.12222&locationID=1&categoryID=4&eid=2-s2.0-84904383792&issn=0160564X&linkType=ViewAtPublisher&year=2014&origin=recordpage&dig=2d254dbc36ae7ef28bfe62dbf134e103&recordRank=
https://www.scopus.com/sourceid/26779?origin=recordpage
https://www.scopus.com/authid/detail.uri?authorId=36558813400&amp;eid=2-s2.0-84904383792
https://www.scopus.com/authid/detail.uri?authorId=6701692368&amp;eid=2-s2.0-84904383792
mailto:hussain@fke.utm.my
https://www.scopus.com/authid/detail.uri?authorId=55669266600&amp;eid=2-s2.0-84904383792
https://www.scopus.com/authid/detail.uri?authorId=55285790600&amp;eid=2-s2.0-84904383792
https://www.scopus.com/authid/detail.uri?authorId=56943557500&amp;eid=2-s2.0-84904383792
https://www.scopus.com/authid/detail.uri?authorId=51562307800&amp;eid=2-s2.0-84904383792
https://www.scopus.com/authid/detail.uri?authorId=56472933100&amp;eid=2-s2.0-84904383792
https://www.scopus.com/authid/detail.uri?authorId=6507282292&amp;eid=2-s2.0-84904383792
https://www.scopus.com/authid/detail.uri?authorId=23388784300&amp;eid=2-s2.0-84904383792
https://www.scopus.com/authid/detail.uri?authorId=55308303700&amp;eid=2-s2.0-84904383792
https://www.scopus.com/standard/help.uri?topic=5416
javascript:void(0)
https://www.scopus.com/record/display.uri?origin=citedby&eid=2-s2.0-84979035752&citeCnt=4&noHighlight=false&sort=plf-f&src=s&st1=Fabrication+of+Low-Cost%2c+Cementless+Femoral+Stem+316L+Stainless+Steel+Using+Investment+Casting+Technique&st2=&sid=b9f1becd581777159dd2c3a473cd2d64&sot=b&sdt=b&sl=111&s=TITLE%28Fabrication+of+Low-Cost%2c+Cementless+Femoral+Stem+316L+Stainless+Steel+Using+Investment+Casting+Technique%29&relpos=0
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=55565249100&zone=
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=55641527000&zone=
https://www.scopus.com/record/display.uri?origin=citedby&eid=2-s2.0-84998774626&citeCnt=4&noHighlight=false&sort=plf-f&src=s&st1=Fabrication+of+Low-Cost%2c+Cementless+Femoral+Stem+316L+Stainless+Steel+Using+Investment+Casting+Technique&st2=&sid=b9f1becd581777159dd2c3a473cd2d64&sot=b&sdt=b&sl=111&s=TITLE%28Fabrication+of+Low-Cost%2c+Cementless+Femoral+Stem+316L+Stainless+Steel+Using+Investment+Casting+Technique%29&relpos=1
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=7202404870&zone=
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=14059285500&zone=
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=56430542800&zone=
https://www.scopus.com/record/display.uri?origin=citedby&eid=2-s2.0-84925245220&citeCnt=4&noHighlight=false&sort=plf-f&src=s&st1=Fabrication+of+Low-Cost%2c+Cementless+Femoral+Stem+316L+Stainless+Steel+Using+Investment+Casting+Technique&st2=&sid=b9f1becd581777159dd2c3a473cd2d64&sot=b&sdt=b&sl=111&s=TITLE%28Fabrication+of+Low-Cost%2c+Cementless+Femoral+Stem+316L+Stainless+Steel+Using+Investment+Casting+Technique%29&relpos=2
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=35462185500&zone=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84904383792&src=s&origin=recordpage
https://www.scopus.com/alert/form/document.uri?eid=2-s2.0-84904383792&ATP=document&discoveryEngineID=scopusdoccite&discoveryEventID=NEW&mode=C&AID=NEW&origin=recordpage&view=extended
https://www.scopus.com/results/rss/handler.uri?citeEid=2-s2.0-84904383792
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84893190785&citeCnt=4&noHighlight=false&sort=plf-f&src=s&st1=Fabrication+of+Low-Cost%2c+Cementless+Femoral+Stem+316L+Stainless+Steel+Using+Investment+Casting+Technique&st2=&sid=b9f1becd581777159dd2c3a473cd2d64&sot=b&sdt=b&sl=111&s=TITLE%28Fabrication+of+Low-Cost%2c+Cementless+Femoral+Stem+316L+Stainless+Steel+Using+Investment+Casting+Technique%29&relpos=0

