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Where Are We Now?

W
hile discussing THA in the

21st century, one of my

mentors would often

declare: ‘‘Modularity is an addiction.’’

The modularity evolution offered sur-

geons the possibility of assembling the

components in situ, rather than

implanting them as a monoblock or

with a monolithic design. Many of us

became swept up in the idea that we

could uncouple fixation from variables

such as length, offset, and version. It

was believed that in the hands of a

skilled surgeon, this technology could

offer perfect restoration of our

patients’ anatomy, minimizing the

likelihood of uncommon complica-

tions such as instability, leg length

inequality, and impingement. The wide

adoption of dual-modular femoral

stems—despite sparse data to support

their utility—remains the most striking

example of this ‘‘movement.’’

As with most addictions, some

negative consequences arose from our

fascination with modularity. There was

the recognition that even the time-tes-

ted modular head-neck junction was a

source of clinically important metal

corrosion debris, occasionally causing

severe adverse local tissue reactions

[3]. Shortly thereafter, the modular

junction between the neck and body of

the femoral stem caused similar prob-

lems with specific stem designs [4, 7],

albeit at a much earlier time point and

at a much higher prevalence than that

seen at the modular head-neck junction

[9]. These dual-modular designs were

subject to other unique failure mecha-

nisms such as implant fracture [16] and

disassociation [15].

Owing to these case reports, case

series, and recalls of specific implant

designs, dual-modular stems have

mostly fallen out of favor. However,

many designs still remain on the mar-

ket and are available for use today.

Several studies have demonstrated

high complication rates with specific

dual modular stem designs [9, 11, 14],
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yet it remains unclear whether this

high failure rate is isolated to a handful

of specific designs, or if it extends to

the entire class of dual-modular stems.

In the current study, Colas and

colleagues report the survivorship

results of dual modular stems com-

pared to monolithic designs in a

registry analysis of 324,108 patients

who underwent THA in France

between 2009 and 2012. They found

that dual-modular THAs had lower

survivorship than their monolithic

counterparts. This should lead us to

question the routine use of dual-mod-

ular stems.

Where Do We Need to Go?

There are at least two important

questions that remain unanswered.

First, are these survivorship differ-

ences universal, or are there certain

specific dual-modular designs that

offer similar survivorship to mono-

lithic stems? The recent report from

the Australian Orthopaedic Associa-

tion National Joint Replacement

Registry [2] demonstrates wide vari-

ability in survivorship of different

dual-modular stems, suggesting that

survivorship is design-dependent. Still,

the vast majority of the 14 designs in

the Australian registry database

demonstrated lower survival than

monolithic stems. By contrast, a study

of nearly 900 patients by Duwelius and

colleagues [5] found no difference in

survival or hip scores between a

modular and monolithic version of one

particular stem design, suggesting that

certain dual-modular stems may func-

tion quite well. Colas and colleagues

were unable to examine this discrep-

ancy in their study due to the

limitations of their registry database,

and it remains a question of interest

going forward.

It remains unclear whether there are

specific indications where the benefits

of using a dual-modular stem might

outweigh potential risks of failure.

Prior studies have shown potential

benefit with this stem design in certain

‘‘at-risk’’ populations, but these have

been small, short-term, and with lim-

ited scope [1, 6, 8, 10, 12]. This leads

to my second question: Are there

specific classes of patients, such as

those with severe proximal femoral

deformity, who might benefit from a

well-designed version of this stem?

Unless this latter question can be

answered affirmatively, the former is

likely irrelevant.

How Do We Get There?

While imperfect, registry data offer the

potential to assess implant survival

across a large population-based cohort,

and minimize the effects of a

surgeon’s biases. The Australian reg-

istry [2] is capable of comparing

specific dual modular designs, albeit

over a limited number of implants

compared to the number available in

Europe. If registries (including the

French Health Insurance Information

System) capture these additional vari-

ables, we can better assess individual

implant performance, and perhaps

discover whether specific designs offer

comparable survivorship to monolithic

designs. As a caveat, this kind of data

granularity must be balanced with the

administrative burden of maintaining

up-to-date and accurate databases.

The second question may prove

more difficult to answer. Prior studies

have demonstrated that dual-modular

stems allow for more consistent

restoration of the native head center [1,

6, 13]. However, the clinical implica-

tions of this are unclear. This design

may help prevent prosthetic impinge-

ment in the setting of excessive

femoral anteversion or retroversion [8,

10], but comparative clinical data

demonstrating improved outcomes

remains sparse [12]. Prosthetic

impingement and instability remain

relevant clinical problems in modern

THA, particularly in patients with

proximal femoral deformities seen

following trauma or with develop-

mental conditions such as hip

dysplasia or Legg-Calvé-Perthes dis-

ease. In order to justify the potential
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increased risk of this stem design, addi-

tional prospective data in one or more of

these specific patient populations

demonstrating a clear improvement in

dislocation rates or prosthetic impinge-

ment will be necessary. At present, there

is insufficient justification to support the

use of these devices until more-robust

evidence is provided.
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