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a b s t r a c t

Background: Our aim was to examine how academic adult reconstructive surgeons have interpreted
evidence on femoral head material in total hip arthroplasty (THA).
Methods: A 16-question survey to evaluate attitudes toward ceramic and cobalt-chrome head use was
emailed to 274 faculty at 42 US adult reconstruction fellowship programs.
Results: With 116 respondents, the response rate was 42.2%. Faculty use ceramic heads 72.9% of the time.
The most common reasonwhy respondents do not use ceramic heads is cost (44.8%). Ninety-four percent
of faculty have observed head-neck taper corrosion in cobalt-chrome on polyethylene THA, while 9.5% of
faculty have observed head-neck taper corrosion in ceramic on polyethylene THA. Only 6.0% of surgeons
have seen Biolox Delta ceramic fracture.
Conclusion: Adult reconstruction thought leaders are guided by evidence suggesting that with ceramic
heads, taper corrosion and fracture are rare. Cost and personal experience also strongly influence their
implant selection. Efforts to equalize cost of ceramic and cobalt-chrome heads may free surgeons to
practice in a purely evidence-based fashion.

© 2016 Elsevier Inc. All rights reserved.

Head-neck taper corrosion has recently received significant
attention in the scientific literature [1-4]. Awareness of head-neck
taper corrosion as an etiology of total hip arthroplasty (THA) fail-
ure and indication for revision surgery has increased of late,
although this phenomenon was reported as early as 1991 [5].

Fretting and crevice corrosion at the prosthetic head-neck
modular junction may result in adverse local tissue reaction (ALTR),
a thick-walled collection of predominantly lymphocytic infiltrate
that can be destructive to surrounding tissues [4]. Taper corrosion is
less likely with ceramic heads thanwith cobalt-chrome heads [6-8].
Although the use of ceramic heads in THA has increased over time,
from 4% of heads in 2001 to 39% in 2012, surgeons continue to use
cobalt-chrome heads (61% in 2012) as considerations other than ta-
per corrosion also impact prosthetic head selection [9].

Additional factors affectingprostheticheadselection includewear
properties, implant fracture risk, and cost. Due to a lower coefficient

of friction, ceramic heads theoretically have better wear properties
and therefore may have better long-term survivorship than cobalt-
chrome heads [10]. However, short-term to mid-term studies show
nodifference in survivorshipbetween ceramic-on-highly crosslinked
polyethylene and metal-on-highly crosslinked polyethylene THA
[11,12]. There is a risk of fracture with ceramic heads that does not
exist with cobalt-chrome heads. However, the incidence of ceramic
head fracture has decreased with advances in ceramic headmaterial
composition and has been reported to be 0.003% with fourth gener-
ation Biolox Delta ceramic [13]. Ceramic heads are typically more
expensive than cobalt-chrome heads, although the cost difference
varies by hospital. Some centers have even negotiated equivalent
pricing of cobalt-chrome and ceramic heads.

The aim of our study was to examine how academic orthopedic
surgeons in the field of adult reconstruction have interpreted the
available evidence on femoral headmaterial in THA as reflected by a
survey of their clinical practices.

Materials and Methods

Study Design

A 16-question survey formulated by the authors was used to
evaluate the following for ceramic and cobalt-chrome heads: (1)
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frequency of use; (2) rationale for the choice of material; (3) cost
difference of the materials, if known; and (4) experience with taper
corrosion. An invitation to complete the surveywas sent via email to
274 faculty at 42 academic adult reconstruction fellowship programs
in the United States. The 42 academic centers were selected accord-
ing to number of publications in Journal of Bone and Joint Surgery,
Clinical Orthopaedics and Related Research, and Journal of Arthroplasty
[14]. The survey questions (Fig. 1) were administered using

SurveyMonkey (Palo Alto, CA), a web-based survey platform, and
were open from June 21, 2016, to September 30, 2016. This study did
not require institutional review board approval at our institutions.

Statistical Analysis

We began our analysis by summarizing the distribution of
responses to each question in our survey. For question 2, which

Fig. 1. Femoral head material survey.
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