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Purpose: The purposes of the current study were to assess the early results of cementless hip arthroplasty (HA)
for femora neck fractures in elderly patients with severe osteoporosis and to compare the clinica outcomes
between those who underwent total HA (THA) or bipolar hemiarthroplasty (BHA).

Materials and Methods: From April 2011 to May 2012, we performed 87 cementless HAs for displaced
femora neck fracturesin elderly patients (=65 years) with severe osteoporosis. Among them, we studied 70 hips
that were able to be followed-up for >24 months. Of these, 34 underwent THA and 36 underwent BHA. Clinica
results were eva uated using the Harris hip score (HHS), Koval classification, and radiographs.

Results: Only oneinstance of femora stem loosening was observed. Additionally, no did ocations were observed
and no revision surgeries were required. The mean changes in the functiona items of the HHS scores were 2.8
and 5.2 for those who underwent THA and BHA, respectively (P<0.05). According to the Koval classfication
used for the ambulatory status analysis, the mean perioperative change in the grade was 0.8 (0-4), with no
significant differences noted between the THA and BHA groups.

Conclusion: The early results of cementless HA for femur neck fractures in elderly patients with osteoporosis

were satisfactory, and THA was found to have afunctiona advantage over BHA.
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INTRODUCTION

Displaced femoral neck fractures typically require
surgical management. The aims of such surgical
interventions include providing immediate pain relief,
restoring functional activity, enhancing the rate of
rehabilitation, and preventing complications®. Cemented
hip prostheses have been used traditionally in patients with
osteoporosis; however, cement-related cardiopulmonary
complications have been observed in these patients*.
Cementless total hip arthroplasty (THA) has been used
with increasing frequency in recent years, as this
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procedure lowers the risk of cement-related cardiopul-
monary complications and has the advantages of short
operation times and high survival rates*®. The choice of
prostheses remains controversial due to the clinical
outcomes observed following THA or bipolar hip
hemiarthroplasty (BHA)?. As compared to THA, BHA has
the advantages of lower probabilities of didocation, shorter
operation times, lower degrees of blood loss, and lower
operation costs. However, THA has been associated with
functional advantages over BHA®. The aim of the current
study was to assess the early clinical and radiological
results of cementless hip arthroplasty (HA) for femoral
neck fracturesin elderly patients with osteoporosis.

MATERIALS AND METHODS

1. Materials

Of the 91 patients aged >65 years who underwent
cementless HA due to displaced femora neck fractures
from April 2011 to May 2012 in Seoul Medical Center
(Seoul, Kroea), 87 patients were included and 4 were
excluded due to bone mineral density (BMD) T-scores
higher than —3.0. The mean age was 79 years (range, 65-
104 years), and the mean BMD T-score was —3.8 (range,
—3.1--5.3). The patient population included 20 men and
67 women. BHA was performed on 38 hips from
patients with a short life expectancy due to severe
medical complications, dementia, low compliance, or
indoor ambulation only, while THA was performed on
hips from the remaining 49 patients.

2. Surgical Methods

All operations were conducted by the same surgeon
using an anterolateral approach and cementless femoral
stems (Bencox Stem; Corentec, Cheonan, Korea)®. BHA
was performed using Bencox bipolar cups (Corentec)
and Bencox forte heads (Corentec) and THA was
performed using cementless acetabular cups (Bencox
cementless cup; Corentec) and ceramic-on-ceramic
articulation. The trial stem was placed into the
intramedullary canal by rasping the proximal medullary
canal of the femur, and then the real stem was fixed
rigidly in the medullary cana after confirming femoral
stem size, stability of the hip joint, and leg length
differences. The cementless acetabular cup was
compressed and fixed the same way by rasping the
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acetabulum in THA. In most hips, compression was
sufficient to obtain stability without using screw fixation
of the acetabular cup. A Hemovac drain was placed for
72 hours postoperatively. Patients were maintained with
the placement of an abduction pillow in bed and the use
of graduated compression stockings and intermittent
pneumatic compression. Low-molecular-weight heparin
was administered prophylactically to patients at high
risk for deep vein thrombosis. Rehabilitation was
conducted using tilt-table standing, p-bar standing, and
p-bar walking, in that order, according to patient
compliance. Patients able to perform p-bar walking
began ambulating with a walker in the ward, and
maintained walker-assisted walking for a minimum of 3
months after discharge.

3. Statistical Analysis

All patients were evaluated preoperatively and at 6
weeks and 3, 6, and 12 months postoperatively. Clinical
results were evaluated with the Harris hip score (HHS),
a scale for rating pre- and postoperative function, pain,
deformity, and range of motion. Ambulatory status was
analyzed pre- and postoperatively according to the
Koval classification'®. For radiologic assessment,
radiographs taken postoperatively on a regular basis
were analyzed. Femoral component fixation was graded
according to Engh’s criteria®. Subsidence of the femoral
component was evaluated by measuring the distance
between the tip of the greater trochanter and superior
lateral aspect of the femoral component, and considered
significant with vertical subsidence >5 mm*. The
acetabular component was divided according to the three
zones defined by Del ee and Charnley*®, and acetabular
loosening was defined in those with radiolucent lines
wider than 2 mm around the acetabular cup, any increase
in the width of the radiolucent line, screw breakage,
component migration >2 mm, or changes in the coverage
angle >4, Leg length discrepancy was defined when the
difference between the distances from the inter-teardrop
line to the tip of the lesser trochanter was >2 cm®. The
degree of ectopic bone formation was determined using
the classifications of Brooker et a.* In addition, the
incidence of complications or revision surgeries was
examined, and component loosening or revision was
defined asfailure of HA.

All statistical analyses were performed using IBM
SPSS Statistics version 20.0 software (IBM Co.,
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Armonk, NY, USA). A paired t-test was used to
compare continuous variables, while a chi-square test
(or Fisher's exact test) was used to analyze categorical
variables. P-values <0.05 were considered to represent
statistically significant differences between groups.

RESULTS

Of the 87 included cases, no patients died before
discharge, 7 were unable to be followed-up, and 10
(11.5%) died within the first postoperative year.
Excluding those patients, 70 cases were followed-up for a
minimum of 24 months (mean, 28.4 months; range, 24-37
months). THA was conducted 34 patients, and the
remaining 36 patients underwent BHA. The mean age of
the 70 evaluated patients was 77.8 years (range, 65-94
years), and the mean postoperative hospital stay was 22.4
days (range, 7-89 days) (Table 1). The mean durations of
the operations were 86.8 minutes (range, 80-100 minutes)
and 65 minutes (range, 50-105 minutes) for those who

Table 1. Patient Demographics

underwent THA and BHA, respectively (P<0.05).
Changes in perioperative hemoglobin levels were 2.4
mg/dL (0.7-3.7 mg/dL) and 1.4 mg/dL (0.6-2.7 mg/dL) in
those who underwent THA and BHA, respectively
(P<0.05) (Table 2). The overall change in the functional
items of the perioperative HHS scores was 3.6 (0-28), and
significantly better results were achieved for those who
underwent THA (mean, 2.8; range, 0-9) than for those
who underwent BHA (mean, 5.2; range 0-28; P<0.05). At
the final follow-up, mean HHS scores reflected better
outcomes for those who underwent THA as opposed to
BHA (80.4 vs. 61.9, P<0.05). In the ambulatory status
analysis, the mean perioperative change for al patients
according to the Koval classification grade was 0.8 (0-4).
Perioperative changes were 0.7 (0-3) and 1.0 (0-4) in
those who underwent THA and BHA, respectively, and
no significant difference was detected between the two
groups (Table 3).

Radiologic evaluation revealed subsidence of the
femoral stem associated with component loosening in

. Bipolar

Parameter Total Total hip arthroplasty hemiarthroplasty
Numbers of hips 70 34 36
Gender (male/female) 13/57 13/21 0/36
Age (yr) 77.8 (65-94) 74 (65-87) 81(71-94)
Body mass index (kg/m?) 22.3(16.0-31.1) 22.7(17.3-27.8) 22.0(16.0-31.1)
Bone mineral density (T-score) -3.8 (-5.3--3.1) -3.7 (-4.9--3.1) -4.0 (-5.3--3.2)
Follow-up (mo) 28.4 29.0 27.8
Underlying disease

Cardiopulmonary disease 61 23 32

Diabetes 14 6 8

Chronic renal failure 2 2 0

Dementia 20 3 17

Parkinson’s disease 5 4 1

Values are presented as number only or median (range).
Table 2. Comparison of Perioperative Parameters

Parameter Total hip arthroplasty Bipolar hemiarthroplasty P-value
Duration of operation (min) 86.8 (80-100) 65 (50-105) 0.01*
Hemoglobin (Hb) change (mg/dL)

Preoperative Hb (A) 11.6 (9.8-14.9) 11.1(9.5-12.7)

Postoperative Hb (B) 9.1(7.7-12.1) 9.9 (7.4-11.7)

Change (A-B) 2.4(0.7-3.7) 1.4 (0.6-2.7) 0.01*
Transfusion (Units) 1.5 (0-3) 1.1 (0-3) 0.12
Postoperative hospital stay (day) 18.4 (7-54) 24.7 (13-89) 0.058

Values are presented as median (range).

*P-values <0.05 were considered to represent statistically significant differences between groups.
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Table 3. Clinical Outcomes after Last Follow-up

Outcome Total hip arthroplasty Bipolar hemiarthroplasty P-value
HHS
Post-operative 80.44£9.43 61.94+£18.27 0.01'
Function* 35.52+4.30 29.52+10.71 0.01"
Pain 36.94+5.89 29.33%£10.39 0.01"
Deformity 4.46%0.56 4.31£0.63 0.17
Motion 3.44%0.61 3.11£0.73 0.04"
Pre-operative
Function* 38.38+4.17 34.73+10.76 0.01"
Function* change [pre-post) 2.76£3.07 5.21£3.99 0.01"
Koval grade
Preoperative (A) 1.79+0.80 2.17+1.70 0.01°
Postoperative (B) 2.47+0.86 3.18£1.71 0.01°
Change (A-B) 0.67+0.84 0.95+1.23 0.17

Values are presented as mean=tstandard deviation.

*Function pertains to Harris hip score questions regarding support, distance walked, limp, activities, stairs, public

transportation, and sitting.

' P-values <0.05 were considered to represent statistically significant differences between groups.

Fig. 1. (A) An 87-year-old woman (T-score, -4.6) with a displaced femoral neck fracture who had undergone a bipolar
hemiarthroplasty using a cementless implant. (B) On anteroposterior radiographs obtained 2 years postoperatively, the

implant is well fixed with a stable bone ingrowth.

one case (1.4%) on the sixth postoperative week. This
patient rejected revision surgery and is currently under
follow-up with wheelchair ambulation only. Excluding
this case, all patients demonstrated bony ingrowth
fixation of implants at the final follow-up (Fig. 1).
Intra-operative femoral cracks occurred during
femoral stem fixation in 3 cases (3.4%) and were treated
with cerclage wire fixation (Fig. 2). Dislocation as a
postoperative complication was not observed in any
case, and no revision surgeries were conducted. Ectopic
bone formation of Brooker grade | was detected in 2
cases. Deep infection was not observed in any case,
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although other complications, such as pneumonia and
deep vein thrombosis, were noted in 10 cases and one
case, respectively (Table 4).

DISCUSSION

Lee et a.? have previously reported the achievement
of satisfactory outcomes from BHA with a cementless
femoral stem in patients with femur neck fractures. A
survival rate of 98.6% was shown using the same
femoral stem without any specific complications in the
current study, with the exception of a case (1.4%) of
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Table 4. Postoperative Complications

Complication Total

Total hip
arthroplasty

Bipolar
hemiarthroplasty

Dislocation
Infection

Superficial

Deep
Revision surgery
Pneumonia
Deep vein thrombosis
Implant loosening
Intraoperative femoral crack

_
W-_---0000 - -0

Fig. 2. (A] A 74-year-old woman with a displaced femoral neck fracture who had undergone a bipolar hemiarthroplasty using
a cementless stem. An intraoperative femoral crack was treated using Dall-Miles cable. (B] On anteroposterior radiographs

obtained 2 years postoperatively, the stem is well fixed.

femoral stem loosening. Although cementless
arthroplasty has been associated with difficulty in
achieving early stability, bone resorption, and other
problems as compared to cemented arthroplasty, it
remains a commonly applied procedure due to the
advantages of short operation times and low rates of
cardiovascular complications™®. The known
complications of cementless hip arthroplasty include
intraoperative periprosthetic fractures, weakening of the
cortical bone due to stress shielding, micromotion of the
femoral stem end, and thigh pain®®2, Although intra-
operative femoral cracks were noted in 3 cases (3.4%)
after femoral stem fixation for early stability in the
current study, they were simple cracks associated with
stability of the femoral stem and managed with cerclage
wire fixation without any complications. However, the
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problem of increasing stem size was detected in elderly
osteoporotic patients in the current study due to the
nature of the tapered-wedge stems used to fix the
femoral stems.

The controversy surrounding the superiority of either
THA or BHA for elderly osteoporotic patients with
femoral neck fractures has a long history. Since its
introduction in 1974, bipolar arthroplasty has been
widely used. However, Langan® reported that no
movement of the acetabular cup was found in 86% of
subjects in the first postoperative year after BHA, and
wear of the acetabular components occurred due to the
increased outer movement and decreased inner
movement in the acetabular cup®. As the potential
adverse effects of BHA have been addressed, several
studies have investigated the advantages of THA over
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BHA. Recent studies have reported that, despite a higher
risk of early dislocation and longer operation times in
THA as compared to BHA, there was an insignificant
difference in complications between two groups®.
Moreover, several studies have suggested the benefits of
THA with respect to HHS and revision rates®*#. In the
current study, changes in the functional items of the
perioperative HHS were significantly more favorable in
THA patients. Furthermore, the total HHS was
significantly better in THA patients postoperatively. To
account for between-group differences in compliance and
early functioning, changes in the functional items of the
pre- and postoperative HHS were compared. The results
for patients who underwent THA were significantly better
using this approach. Thus, THA may be considered as
more beneficial in patients with good compliance.

None of the patients in either group showed posto-
perative dislocations. This may be attributable to the
adoption of surgical procedures using an anterol ateral
approach, consistent postoperative education for patients,
abduction pillow use in the ward, and bed confinement
for 3 months, all of which have lowered the incidence of
dislocation in the hip.

The current study had severa limitations. The answers
to questions asked during a 24-month follow-up may be
inaccurate in elderly patients with dementia in a
retrospective study. Additionally, the complications
experienced by patients who were unable to be followed-
up were excluded. Furthermore, good compliance and
the systemic state of patients may have caused selection
errors in the comparison of the two groups. Lastly,
meaningful comparisons are difficult due to the relatively
small ssmple size.

CONCLUSION

The early (24-month) follow-up results of cementless
HA for femora neck fractures in elderly patients with
osteoporosis were satisfactory. Although objective
comparisons were difficult due to differences in patient
selection between the THA and BHA groups, THA
showed more favorable results in functional changes in
the pre- and postoperative HHS of patients who
underwent THA. Routine follow-up is warranted to
improve the long-term survival rate of cementless THA,
and further studies comparing the long-term outcomes
between the two different HAs are essential.

www. hipandpelvis.or.kr

REFERENCES

1.Burgers PT, Van Geene AR, Van den Bekerom MP, et d.
Total hip arthroplasty versus hemiarthroplasty for
displaced femoral neck fractures in the healthy elderly: a
meta-analysis and systematic review of randomized trials.
Int Orthop. 2012; 36:1549-60.

2.Ahn J, Man LX, Park S, Sodl JF, Esterhai JL. Systematic
review of cemented and uncemented hemiarthroplasty
outcomes for femoral neck fractures. Clin Orthop Relat Res.
2008;466:2513-8.

3.Haidukewych GJ, Israel TA, Berry DJ. Long-term
survivorship of cemented bipolar hemiarthroplasty for
fracture of the femoral neck. Clin Orthop Relat Res. 2002;
403:118-26.

4.Parvizi J, Ereth MH, Lewallen DG. Thirty-day mortality
following hip arthroplasty for acute fracture. J Bone Joint
Surg Am. 2004; 86-A: 1983-8.

5.Berend KR, Lombardi AV, Mallory TH, Dodds KL, Adams
JB. Cementless double-tapered total hip arthroplasty in
patients 75 years of age and older. J Arthroplasty. 2004;19:
288-95.

6. Bezwada HP, Shah AR, Harding SH, Baker J, Johanson NA,
Mont MA. Cementless bipolar hemiarthroplasty for displaced
femoral neck fractures in the dderly. J Arthroplasty. 2004;19
(7 Suppl 2):73-7.

7.Rhyu KH, Lee SM, Chun Y'S, Kim KI, Cho YJ, Yoo MC.
Does osteoporosis increase early subsidence of cementless
double-tapered femoral stemin hip arthroplasty? J Arthr-
oplasty. 2012;27:1305-9.

8.Lee YK, Joung HY, Kim SH, Ha Y C, Koo KH. Cementless
bipolar hemiarthroplasty using a micro-arc oxidation
coated stem in patients with displaced femoral neck
fractures. J Arthroplasty. 2014;29:2388-92.

9.Rothman RH, Cohn JC. Cemented versus cementless total
hip arthroplasty. A critical review. Clin Orthop Relat Res.
1990;254:153-69.

10.Kova KJ, Aharonoff GB, Rosenberg AD, Bernstein RL,
Zuckerman JD. Functional outcome after hip fracture.
Effect of general versus regional anesthesia. Clin Orthop
Relat Res. 1998;348:37-41.

11.Engh CA, Massin P, Suthers KE. Roentgenographic
assessment of the biol ogic fixation of porous-surfaced femoral
components. Clin Orthop Relat Res. 1990;257:107-28.

12.Malchau H, Karrholm J, Wang Y X, Herberts P. Accuracy
of migration analysis in hip arthroplasty. Digitized and
conventional radiography, compared to radiostereometry
in 51 patients. Acta Orthop Scand. 1995;66:418-24.

13.DelLee JG, Charnley J. Radiological demarcation of
cemented sockets in total hip replacement. Clin Orthop
Relat Res. 1976;121:20-32.

14.Latimer HA, Lachiewicz PF. Porous-coated acetabular
components with screw fixation. Five to ten-year results. J
Bone Joint Surg Am. 1996;78:975-81.

15.Woolson ST, Hartford M, Sawyer A. Results of a method
of leg-length equalization for patients undergoing primary
total hip replacement. J Arthroplasty. 1999;14:159-64.

16.Brooker AF, Bowerman JW, Robinson RA, Riley LH Jr.
Ectopic ossification following total hip replacement.

261



Hip & Pelvis

Hip Pelvis 26(4): 256-262, 2014

Incidence and a method of classification. J Bone Joint
Surg Am. 1973;55:1629-32.

17.Griibl A, Chiari C, Gruber M, Kaider A, Gottsauner-Wolf F.
Cementless total hip arthroplasty with a tapered, rectangular
titanium stem and a threaded cup: a minimum ten-year
follow-up. J Bone Joint Surg Am. 2002; 84-A:425-31.

18.Bateman JE. Single-assembly total hip prosthesis--
preliminary report. 1974. Clin Orthop Relat Res. 1990;
251:3-6.

19.Giliberty R. A new concept of a bipolar endoprosthesis.
Ortho Rev. 1974;3:40-5.

20.Heekin RD, Callaghan JJ, Hopkinson WJ, Savory CG,
Xenos JS. The porous-coated anatomic total hip prost-
hesis, inserted without cement. Results after five to seven
years in a prospective study. J Bone Joint Surg Am. 1993;
75:.77-91.

21.Engh CA Jr, Culpepper WJ 2nd, Engh CA. Long-term
results of use of the anatomic medullary locking prosthesis
in total hip arthroplasty. J Bone Joint Surg Am. 1997;79:
177-84.

22.Langan P. The Giliberty bipolar prosthesis: a clinical and
radiographical review. Clin Orthop Relat Res. 1979;141:
169-75.

23.Baker RP, Squires B, Gargan MF, Bannister GC. Total hip

262

arthroplasty and hemiarthroplasty in mobile, independent
patients with a displaced intracapsular fracture of the
femoral neck. A randomized, controlled trial. J Bone Joint
Surg Am. 2006; 88:2583-9.

24.Blomfeldt R, Tornkvist H, Eriksson K, Soderqvist A,
Ponzer S, Tidermark J. A randomised controlled trial
comparing bipolar hemiarthroplasty with total hip
replacement for displaced intracapsular fractures of the
femoral neck in elderly patients. J Bone Joint Surg Br.
2007;89:160-5.

25.Macaulay W, Pagnotto MR, lorio R, Mont MA, Saleh KJ.
Displaced femoral neck fractures in the elderly: hemiar-
throplasty versus total hip arthroplasty. J Am Acad Orthop
Surg. 2006;14:287-93.

26.van den Bekerom MP, Hilverdink EF, Sierevelt IN, et a. A
comparison of hemiarthroplasty with total hip replacement
for displaced intracapsular fracture of the femoral neck: a
randomised controlled multicentre trial in patients aged 70
years and over. J Bone Joint Surg Br. 2010;92:1422-8.

27.Keating JF, Grant A, Masson M, Scott NW, Forbes JF.
Randomized comparison of reduction and fixation, bipolar
hemiarthroplasty, and total hip arthroplasty. Treatment of
displaced intracapsular hip fractures in healthy older
patients. J Bone Joint Surg Am. 2006; 88:249-60.

www.hipandpelvis.or.kr



