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Total hip arthroplasty [THA] is a cost-effective treatment for
dysplastic or senile osteoarthitis. Arthritis of the hip has traditionally
been perceived by the general population as a condition of the elderly,
although the incidence in younger patients has been well documented
[1,2]. Arthritis of the hip can refer to a number of different disorders of
the joint and it may arise from many causes, for example: degenerative
joint disease, osteonecrosis, dysplasia, Perthes-like deformity, fractures.
Young and active patients have much higher expectations of functional
outcome from their hip replacement [work related activity as well as
recreational activities]. Wear of a mechanical joint is dependent on
its usage. THA may be entertained for young patients with advanced
intra-articular disorders that are not amenable to treatment with jointpreserving surgeries [3]. The preferred method of fixation of THA
remains controversial. Reported rates of cemented and uncemented
THA [4] show rates of wear of 0.12 mm/year for both cemented and
uncemented components [5]. Patients under 40 years of age have
shown slightly inferior outcome with uncemented components when
compared with patients older than 40 years in the same study [6].

best bone remodeling. The preservation of the FN should be understood
not only as the preservation of normal bone anatomy, but also neckshaft angle [9]. The solidity of the structure and geometric shape angled
at 125° neck-shaft of the femur ensure maximum primary stability to
the stem. The concept of femoral neck preserving hip replacement was
introduced in the mid 1990s [9]. The preservation of the neck retains
the trabecular systems of the metaphyseal cancellous bone, and thus
allows for a more physiological load distribution along the diaphysis
and the greater trochanter [10].

The fact is that in a young patient, the hip prosthesis must be
performed when the joint is completely damaged, and for this reason
we must restore the function of the diseased joint. When you performed
the surgery, you must also think about the future consequences of
this surgery because a review to wear the prosthesis will probably be
required. Saving the bone, therefore, means to preserve an anatomical
condition that will help us in a possible [hopefully remote] revision of
the prosthesis.

Hip resurfacing theoretically provides the most marked
preservation of the proximal femur, but, femoral neck fractures, early
loosening due to osteonecrosis, development of pseudotumours, and
other complications, have diminished the initial euphoria associated
with this procedure [12]. A study on a conventional uncemented stem
indicated that the loss of periprosthetic bone mineral density [BMD] is
less pronounced around smaller stems [13]. However, little is known
about the results after the insertion of short femoral stems, and there
have been very few investigations of periprosthetic BMD around short
femoral stems. Short femoral stems, also named metaphyseal stems,
have been designed and introduced into the surgical practice in order
to improve the results of the standard non-cemented stems [14]. A
wide range of short stems are available, with differences in design,
surgical technique, and published outcomes. Several advantages have
been advocated in favor of short stems over standard non-cemented
stems. Short stems: preserve the proximal femoral bone stock, decrease
stress shielding, decrease the tight pain rate, ease minimally invasive
surgical procedures, improve long-term stem survival, ease the surgical
procedure during revision [15,16]. There are two main groups of short
stems, those that are neck-preserving and those that do not preserve
the femoral neck. Another feature that differentiates them in the

The femoral neck [FN] is a flattened pyramidal process of bone,
connecting the head to the body, and forming with the latter a wide
angle opening medialward. In the adult, the neck forms an angle of
about 125° with the body, but this varies in inverse proportion to the
development of the pelvis and the stature. In the female, due to the
increased width of the pelvis, the neck of the femur forms more nearly
a right angle with the body than it does in the male. The FN is flattened
from before backward, contracted in the middle, and broader laterally
than medially. The vertical diameter of the lateral half is increased by
the obliquity of the lower edge, which slopes downward to join the body
at the level of the lesser trochanter, so that it measures one-third more
than the antero-posterior diameter. The FN is the most solid structure
of the proximal femur because it is designed to distribute the forces of
compression, traction, rotation to the shaft of the femur. The proximal
femur is one of the most important bones in the body. The entire
weight of the upper body is transmitted to the legs through the femur.
The ball and socket joint of the hip are also critical to the mobility
of the lower limbs. Thus an understanding of the stress distributions
in the proximal femur will be helpful in enhancing the success of hip
operations and improving the mobility of post-hip operation patients
[7].
The preservation of the FN in total hip prosthesis allows to optimize
the distribution of gravitational forces in the three planes of space
[8]. The reduction of the alteration of bone osteotomy, improves the
mechanical forces on the pelvis-femur. A better distribution of forces
implies a better integration of the prosthetic implant and a subsequent
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Retention of the neck further permits an increased bone ingrowth,
probably due to the protection of blood supply.
Short femoral stems provide the opportunity to avoid such
resurfacing-specific complications while potentially saving more
femoral bone stock than conventional femoral stems. Short femoral
stems allow the preservation of proximal bone stock [11] by subcapital
resections of the femoral neck, apparently, by exerting more proximal
load transfer than distally anchored, conventional stems.
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availability of modularity. In the Table 1 there is a list of same used
short stems. In the literature there are studies that show a good result
of these prostheses [17-20].
In general, the clinical outcome after cementless hip replacement
can be significantly affected by the occurrence of thigh pain which is
mainly caused by micromotion of the stem accompanied by radiolucent
lines [21,22].
The CFP stem (Figure 1) seems to provide sufficient rotational
stability in a short- and mid-term clinical follow-up and bony ingrowth
and fixation of the stem was excellent at the time of follow-up [18].
Falez et al. have seen that for 160 implants with Mayo Conservative
stem (Figure 2) followed over a period of 4.7 years, survivorship was
97.5% with 4 failed implants [23]. Lerch et al. have shown using Metha
stem [Aeesculap] (Figure 3) that stress shielding seems to occur at
the greater trochanter due to the vast cross-section of the implant.
However, the aim of proximal load transfer of the Metha stem seems
to be partially achieved. DEXA analysis revealed a concentrated load
distribution on the medial portion of the femur, which is an important
region to guarantee long-term implant survival [19]. Ettinger et al. have
seen in a mean follow-up of 6 years using the Nanos stem (Figure 4)
that None of the 72 stems were revised, providing a survival rate of
100%. Radiolucent lines were visible radiographically in two patients
during follow-up. The NANOS short stem demonstrated a satisfactory
outcome at midterm follow-up [24].
Some short-stemmed prosthesis

characteristics

Mayo Conservative Stem (Zimmer)

Non-neck preserving and no modularity

CFP

Neck-preserving, no modularity

Metha (Aeesculap)

Neck-preserving, modularity

Cut (ESKA)

Neck-preserving, no modularity

Taperlock Microplasty (Biomet)

Neck-preserving, no modularity

Nanos (Smith and Nephew)

Neck-preserving and no modularity

Proxima Stem (DePuy)

Can be neck-preserving, no modularity

Silent (DePuy)

Neck-preserving, no modularity

Mini Hip (Corin)

Neck-preserving, no modularity

Collo-MIS (Lima)

Figure 2: Mayo conservative stem

Figure 3: Metha stem (Aeesculap)

Neck-preserving, no modularity
Table 1: List of short stem

Figure 4: Nanos stem

From the literature it is clear that the use of these implants in a
patient with good bones and of a young age is a great way for a
resumption of the good function of the hip. But can the short femoral
stems be used in all patients?
The influence of conditions such as obesity, metabolic bone
diseases, or osteoporosis on the stem survival rate is yet to be defined.
The failure pattern of these stems is yet to be known; it still has to be
proved that the surgical revision is eased and that the revision can be
made with a primary conventional stem.
Figure 1: CFP stem
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In general, short stem implants are designed to require less resection

Volume 2 • Issue 3 • 1000134

Citation: Geraci A, Geronazzo V, Geronazzo P (2013) Rational in the Preservation of the Femoral Neck in Patients with High Functional Demands.
Always or Almost Always? Orthop Muscul Syst 2: 134. doi:10.4172/2161-0533.1000134

Page 3 of 3

of the upper femur and/or less reaming of the femoral shaft. This
serves the dual purpose of facilitating future revision while providing
a postoperative follow up. According to Santori, short stem implants
generally rely on metaphyseal stem placement, but some do not utilize
any support on the metaphyseal bone, which may make them more
prone to failure or loosening if the bone stock is of poor quality closely
mimicking the originally functioning hip.
One finding in the current literature is that the predominance of
failures requiring revision associated with short stem implants occur
in the short-term postoperative period, suggesting that achieving
immediate stability is critical to success [25].
Clinical evidence thus far suggests that if stability is achieved in the
immediate postoperative period, performance of short stems appears
to be on par with conventional stems.
Our personal opinion is that the indications for the use of a
femoral stem should be sought in the short quality of bone and muscle
component, features that are almost exclusive in young patients
exclusively.
References
1. Chandler HP, Reineck FT, Wixson RL, McCarthy JC (1981) Total hip
replacement in patients younger than thirty years old. A five-year follow-up
study. J Bone Joint Surg Am 63: 1426-1434.
2. Shulman LE (1970) Degenerative joint disease. In: Wintrobe, Thorn, Adams,
Bennett, Braunwald, Isselbacher, Petersdorf, eds. Harrison’s principles of
internal medicine. Sixth ed. New York: McGraw-Hill Book Co.
3. Clohisy JC, Keeney JA, Schoenecker PL (2005) Preliminary assessment and
treatment guidelines for hip disorders in young adults. Clin Orthop Relat Res
441: 168-179.
4. Kerboull L, Hamadouche M, Courpied JP, Kerboull M (2004) Long-term results
of Charnley-Kerboull hip arthroplasty in patients younger than 50 years. Clin
Orthop Relat Res: 112-118.
5. Keener JD, Callaghan JJ, Goetz DD, Pederson DR, Sullivan PM, et al. (2003)
Twenty-five-year results after Charnley total hip arthroplasty in patients less
than fifty years old: a concise follow-up of a previous report. J Bone Joint Surg
Am 85-85A: 1066-72.
6. McAuley JP, Szuszczewicz ES, Young A, Engh CA Sr (2004) Total hip
arthroplasty in patients 50 years and younger. Clin Orthop Relat Res: 119-125.
7. Flecher X, Argenson JN, Aubaniac JM (2004) [Hip and knee replacement and
sport]. Ann Readapt Med Phys 47: 382-388.
8. Goldsmith AA, Dowson D, Wroblewski BM, Siney PD, Fleming PA, et al. (2001)
Comparative study of the activity of total hip arthroplasty patients and normal
subjects. J Arthroplasty 16: 613-619.

9. Pipino F, Molfetta L (1993) Femoral neck preservation in total hip replacement.
Ital J Orthop Traumatol 19: 5-12.
10. Stukenborg-Colsman C (2007) [Femoral neck prostheses]. Orthopade 36: 347352.
11. Albanese CV, Santori FS, Pavan L, Learmonth ID, Passariello R (2009)
Periprosthetic DXA after total hip arthroplasty with short vs. ultra-short custommade femoral stems: 37 patients followed for 3 years. Acta Orthop 80: 291-297.
12. Grammatopoulos G, Pandit H, Kamali A, Maggiani F, Glyn-Jones S, et al.
(2013) The correlation of wear with histological features after failed hip
resurfacing arthroplasty. J Bone Joint Surg Am 95: e81.
13. Sköldenberg OG, Bodén HS, Salemyr MO, Ahl TE, Adolphson PY (2006)
Periprosthetic proximal bone loss after uncemented hip arthroplasty is related
to stem size: DXA measurements in 138 patients followed for 2-7 years. Acta
Orthop 77: 386-392.
14. Kendoff DO, Citak M, Egidy CC, O’Loughlin PF, Gehrke T (2013) Eleven-year
results of the anatomic coated CFP stem in primary total hip arthroplasty. J
Arthroplasty 28: 1047-1051.
15. Suksathien Y, Narkbunnam R, Sueajui J (2012) Initial clinical and radiographic
results with the short stem THA. J Med Assoc Thai 95 Suppl 10: S26-31.
16. Morales de Cano JJ, Gordo C, Illobre JM (2013) Early clinical results of a new
conservative hip stem. Eur J Orthop Surg Traumatol.
17. Goebel D, Schultz W (2009) The Mayo cementless femoral component in
active patients with osteoarthritis. Hip Int 19: 206-210.
18. Briem D, Schneider M, Bogner N, Botha N, Gebauer M, et al. (2011) Mid-term
results of 155 patients treated with a collum femoris preserving (CFP) short
stem prosthesis. Int Orthop 35: 655-660.
19. Lerch M, von der Haar-Tran A, Windhagen H, Behrens BA, Wefstaedt P, et al.
(2012) Bone remodelling around the Metha short stem in total hip arthroplasty:
a prospective dual-energy X-ray absorptiometry study. Int Orthop 36: 533-538.
20. Logroscino G, Ciriello V, D’Antonio E, De Tullio V, Piciocco P, et al. (2011)
Bone integration of new stemless hip implants (proxima vs. nanos). A DXA
study: preliminary results. Int J Immunopathol Pharmacol 24: 113-116.
21. Brown TE, Larson B, Shen F, Moskal JT (2002) Thigh pain after cementless
total hip arthroplasty: evaluation and management. J Am Acad Orthop Surg
10: 385-392.
22. Kinov P, Radl R, Zacherl M, Leithner A, Windhager R (2007) Correlation
between thigh pain and radiological findings with a proximally porous-coated
stem. Acta Orthop Belg 73: 618-624.
23. Falez F, Casella F, Panegrossi G, Favetti F, Barresi C (2008) Perspectives on
metaphyseal conservative stems. J Orthop Traumatol 9: 49-54.
24. Ettinger M, Ettinger P, Lerch M, Radtke K, Budde S, et al. (2011) The NANOS
short stem in total hip arthroplasty: a mid term follow-up. Hip Int 21: 583-586.
25. Santori FS, Manili M, Fredella N, Tonci Ottieri M, Santori N (2006) Ultra-short
stems with proximal load transfer: Clinical and radiographic results at five-year
follow-up. Hip Int 16 Suppl 3: 31-39.

Submit your next manuscript and get advantages of
OMICS Group submissions
Unique features:
User friendly/feasible website-translation of your paper to 50 world’s leading languages
Audio Version of published paper
Digital articles to share and explore
Special features:

Citation:Geraci A, Geronazzo V, Geronazzo P (2013) Rational in the
Preservation of the Femoral Neck in Patients with High Functional Demands.
Always or Almost Always? Orthop Muscul Syst 2: 134. doi:10.4172/21610533.1000134

Orthop Muscul Syst
ISSN: 2161-0533 OMCR, an open access journal

300 Open Access Journals
25,000 editorial team
21 days rapid review process
Quality and quick editorial, review and publication processing
Indexing at PubMed (partial), Scopus, EBSCO, Index Copernicus and Google Scholar etc
Sharing Option: Social Networking Enabled
Authors, Reviewers and Editors rewarded with online Scientific Credits
Better discount for your subsequent articles
Submit your manuscript at: http://www.omicsonline.org/submission

Volume 2 • Issue 3 • 1000134

