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Introduction

Modularity or multi-piece stems are becoming
commonplace in hip revision surgery53151719.21 with
virtually all implant companies offering one version

or another. The role of modularity would therefore
seem to be firmly established for revision, but what !
of primary cases?®

This study is a follow-up to previous
work with a further ten years

of cases reviewed. The real
question we face does the benefit of
modularity pay higher dividends than the potential risk factors. We
believe this review will provide guidance for others surgeons to
aid in their decision making process.

5-ROM

For almost two decades the two senior authors have been using a
proximally modular stem in primary cases. The S-Rom® stem has
basically not changed since 1986.4"

The stem design is a monoblock titanium alloy (maximum
strength potential). The distal flutes historically were design

off the Sampson™ IM Rod system. The Sharp flutes provide
excellent distal torsional stability while reducing chances of distal
fixation. It is the design intent of this device to provide proximal
fixation and distal torsional stability. An additional feature of the
stem is the distal coronal slot. This provides for dual benefits,

the first is to reduce hoop tension during stem insertion thus
reducing distal fractures of the femur. And second (found out only
after the fact during clinical reviews) was the slot reduces distal
bending stiffness hence end of stem pain has not been a problem
(exception > 15mm dia. stems).®

Two Remaining Significant Problems in THA'01215
#2 Wear Debris/Lysis

#1 Dislocation

* Reports from 2-8%

+ Higher in Posterior
Approach?

+ Higher in Sm. Dia.
Heads

* Higherin
Revisions >20%

The Role of Modularity in THR

Modular means that the stem has
2 or more parts which can be
joined. Does that means any stem
with a modular head is a modular
stem? Not in today’s definition.
This exhibit is limited to the
femoral side and includes two or
more modular parts.’

Modular Heads
Modular Stem History

Modular stems have a long history staring with
McBride in 1948 that utilized a threaded femoral
component publishing his first account in JBJS

in 1952. This was followed in 1978 by Bousquet
and Bornand with the development of a proximal
modular stem that featured a proximal body that
was attached to a stem via a conical mounting post,
with 8 perforations that allowed for select angle
orientation for biomechanical restoration. Their
design also featured a screw-anchored intramedullary
stem design that was coated with AL,O,. Their initial
reports were presented in Basel in June 1982 at symposium on
cementless hips and published in Morscher’s 1984 book “The
Cementless Fixation of Hip Endoprostheses”. The
BSP Modular stem followed in 1988 and featured
a modular collar/neck assembly that was fixed

to the stem with a morse taper joint, a swa-tooth
macro interlock system (15° rotation per tooth),
and a set screw.3"®

anchored
intramedullary
hip prosthesis

3

1988 proximal
modular design

The current S-Rom® Stem System represents the fourth
generation in the evolution of the Sivash Total Hip Stem since it
was introduced in the United States in 1972.'6:2223

Sivash began development of his prosthesis in 1956 at the
Central Institute for Orthopaedics and Traumatology, Moscow,
Russia. By 1967 Sivash, had selected titanium alloy for the
femoral stem and proximal sleeve and chrome cobalt alloy for his
socket bearing and femoral head. A major focus was the design
of a constrained socket. The Sivash Total Hip System, introduced
by the U.S. Surgical Corporation, never received major clinical

or market success, partially due to the difficulty of the surgical
technique, and positioning of this constrained device.




Modular Designs That Have Come and Gone'
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Unsupported Stems Will Fail Regardless of Fixation/Material/Design
(cement/cementless/monoblock/modular)

This is unique and has not been a significant problem

Bechtol described failure mode in 1970’s’
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Fully Supported Stem ' Incompletely Supported Stem




Material
955 (S-Rom®) primary cases in a combined series performed by

two surgeons at separate centers. 2-17 year follow-up (mean 11.5

yrs.)

HC: 517 cases (278 females/239 males) mean age 55; 162 CDH;
Mod. Watson-Jones approach; 26 lost to follow-up; 28mm head
(1986 stem design)

LK: 438 cases (237 females/201 males) mean age 68; 98 lost
to follow-up (older pts./relocation of practice); 32mm head (1986
stem design); Posterior approach

Note: variety of cups used

S-Rom?® Evolution

Sivash 1960s
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Surgical Technique
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Metal bearing insertion.

Examples of problems:
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Constrained liner - 28mm

Skirt on neck made it very
vulnerable to mechanical failure.

Poly Wear

If delay too long
before revision
poly wear through
& cup damage

& Helpful for cup
Ll revisions

Fractured greater
trochanter through
osteolytic cyst

2 hook plate

1 wired

1 compression screws

Failure of
bone in-
growth so
distal stem
is part of
the effective
joint space.
Osteolysis
developed.




Osteolysis

HC: Distal to sleeve - 3; 2 primaries;
1 revision. LK: Distal to the sleeve -
0. Data suggests that the sleeve acts
as a seal, reducing poly particles
from passing distally. HA Sleeve: 114
currently being reviewed. Will this
function as well? Note: the 2 primary
cases of lysis one stem exchange with currette through sleeve
and one stem/sleeve revision

Sleeve acts as a seal

Dislocations

HC: 6 total; 3 closed reductions; 2 open
reductions; 1 stem removed/ new stem
inserted into sleeve

3

(30-36mm neck).
Note: Extensive trial
reductions — does not
take routine x-rays.

LK: 5 total; 2

closed reductions; Trial ROM
3 open reductions
(constrained sockets). Intra-op trial

stem
Note: routinely takes

intra-operative x-rays/
generally results in fine-tuning of fit.

Stem Revisions

HC: 5 total; 1 for aseptic loosening; 2 late sepsis; 2 early bone
fractures.

LK: 4 total; O for aseptic loosening; 4 late sepsis.

Note: 5 pts. Required onlay grafting for significant progressive
end of stem pain (+15mm dia. stems)

OmniTrack™ table mounted
retractor system increases
exposure particularly in revisions.

Onlay strut graft

Lessons Learned
HC: Small dia. head greater wear problems; Routine .-G
b |

now 32mm c.c. head; Large/active males metal- '
metal bearings; Neutral liner; Smaller incision; type C * ==
bone and elderly (cement stem).

LK: 36mm ceramic head with cross-link poly; + 4mm
lateral offset poly (for increased poly thickness &
offset); Hand reaming (better feel for bone); Neutral
liner; Routine posterior

capsule closure (added
security); Smaller incision
(average 7cm); type C bone (does not
use S-Rom, uses a taper cementless
stem).

Since the advent of the S-Rom® (1984)
prosthesis it has been clear that modular
(stem/sleeve) approaches can be used
to successfully address implant stability
especially fit & fill problems.

W =
Small posterior incision

Porous coating separation

Final Comments

The long-term results for this
series has demonstrated the
S-Rom stem to be safe and
effective for primary THA.
Initial concerns over fretting
and fatigue failure of the
modular junction have not been
observed.

The lack of aseptic loosening

(1 stem) clearly demonstrates

this design provides initial stability leading to
long term fixation. Stem survivorship is 99.8%
at 11.5 years (best case assuming none of the
loss to follow-up were revised).

The main problem appears to be cup/liner
related and the lack of distal lysis suggests that
the stem/sleeve Morse taper interface does not
act as a pathway for the migration of debris.

We continue to use and recommend this
device.

References

1. Bechtol, C.O.: “Failure of Femoral Implant Components In Total Hip Replacement Operations” Ortho Rev. Vol.
IV, No. 11, Nov. 1975
2. Bobyn, J.D., Collier, J.P., Mayor, M.B., McTighe, T., Tanzer, M., Vaughn, B.K.: “Particulate Debris in Total Hip
Arthroplasty: Problems and Solutions” 1993 AAOS Scientific Exhibit
3. Bousquet, G., Bornard, F.: “A Screw-Anchored Intramedullary Hip Prosthesis” 1984 Morscher Book “The
Cementless Fixation of Hip Endoprostheses” pages 242-246 Springer-Verlag
4. Cameron, H.U., Jung, Y., Noiles, D., McTighe, T.: “Design Features and Early Clinical Results With A Modular
Proximally Fixed Low Bending Stiffness Uncemented Total Hip Replacement” AAOS Scientific Exhibit 1988.
5. Cameron, H.U,, Trick, L., Shepherd, B., Turnbull, A., Noiles, D., McTighe, T.: “An International Multi-Center
Study On Thigh Pain In Total Hip Replacement” 1990 AAOS Scientific Exhibit.
6. Cameron, H.U.: “The Two to Six Year Results With A Proximally Modular Non-cemted Total Hip Replacement
Used In Hip Revision” Clin Orthop. 1994; 198:47-53.
7. Heim, C.S., Greenwald, A.S. :"The Rationale and Performance of Modularity in Total Hip Arthroplasty” Sept.
2005 Vol. 28, Number 9/Supplement.
8. JISRF/Apex Study Group: “New Proximal “Dual Press™” Modular Stem Design” JISRF UpDate™ Publication
May 2002
9. Kennon, R.E., Keggi, J.M., Wetmore, R.S., Zatorski, L., Huo, M.H., Keggi, K.J. : “Total Hip Arthroplasty
Through a Minimally Invasive Anterior Surgical Approach” J Bone Joint Surg AM. 85: 39-48, 2003.
10. Keggi, K.J., Keggi, J.M., Kennon, R.E., McTighe, T.: “Ceramic on Ceramic Bearings Used with Proximal
Modular Stems in THA” 9th Biolox® Symposium Paris, March 26-27, 2004 pages 3-8.
11. Keppler, L.: “Primary Total Hip Arthroplasty with the S-Rom Total Hip System” 1988 Surgical Video JMPC.

12. Keppler, L., Cameron, H.U., McTighe, T.: “ The Role of Modularity In Primary THA-Is There One?” Poster
Exhibit NZOA Annual Meeting, Christchurch, NZ 2005. Oral paper AOA Annual Meeting, Perth, Australia 2005

13. Mattingly, D., McCarthy, J., Bierbaum, B.E., Chandler, H.U., Turner, R.H., Cameron, H.U., McTighe, T.: “Revis-
ing The Deficient Proximal Femur” 1991 AAOS Scientific Exhibit

14. McTighe, T.: "Cementless Modular Stems” JISRF UpDate™ Publication May 2002

15. McTighe, T.: Difficult Hip Revision Surgery, Can It Be Easier?” JISRF UpDate™ Publication February 2005.

16. McTighe, T., Keggi, K.J., Reynolds, H.M., Smit, M., Keggi, J., Cameron, H.U., Stulberg, B.: “Design Consider-
ations for a Modular Neck in Total Hip Arthroplasty” Poster Exhibit OARSI 2003 Berlin Germany.

17. Orthopedics “The Modular Advantage: A Comparison of Stem/Sleeve Modularity Versus One-Piece Stems in
Total Hip Arthroplasty” Sept. 2005 Supplement to Orthopedics Vol 28 Number 9.

18. Pasquali-Lasagni, M., Anania, G., Bostrom, M., Bottiglia, A., Cascia, G., Scarchilli, A.."The BSP Total Hip
System: A Five Year Follow-up Study” 1995 AAOS Scientific Exhibit

19. Schutte, H.D., Demos, H.A., Romero, N.C., McTighe, T.:"Modular Stems for Revision THA” Poster Exhibit
New Zealand Orthopaedic Association 2005 Annual Meeting.

20. Schutte, H.D., Demos, H.A., Romero, N.C., McTighe, T.:"Modular Stems for Revision THA” Feature Article
JISRF UpDate™ Publication February 2005.

21. Shepherd, B. D., Bruce, W., Walter, W., Sherry, E., Cameron, H.U., McTighe, T.: “ Difficult Hip Replacement
Surgery: Problems and Solutions” 1989 AAOS Scientific Exhibit.

21. Reynolds, H.M., McTighe, T.: “Is Surgical Navigation the Answer and Is Real Time Intra-operative Documenta-
tion Needed?” JISRF UpDate Publication December 2002.

23. 2005 Wright Medical Web Site



