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Cemented calcar replacement versus cementless
hemiarthroplasty for unstable intertrochanteric
femur fractures in the elderly

Deniz Gankaya, M.D., Biilent Ozkurt, M.D., Abdullah Yalgin Tabak, M.D.

Department of Orthopaedics and Traumatology, Ankara Numune Training and Research Hospital, Ankara

ABSTRACT

BACKGROUND: Unstable intertrochanteric fractures remain a challenging problem in elderly individuals due to high failure rates
associated with internal fixation. Hemiarthroplasty is one treatment option for intertrochanteric femur fractures in elderly patients.
The aim of the present study was to compare the reliability of cementless and cemented hemiarthroplasty for unstable intertrochan-
teric femur fractures in elderly patients.

METHODS: Elderly patients with AO type 31-A2 intertrochanteric femur fractures were treated with cemented (n=40) or cement-
less (n=46) hemiarthroplasty. Duration of surgery, amount of blood loss and blood transfusion, Harris hip scores, rate of loosening of
the femoral component, duration of hospital stay after surgery and mortality rates were recorded.

RESULTS: There were no significant differences between the groups in length of hospital stays, Harris hip scores, amount of blood
transfusions, implant loosening and follow-up mortality rates. Walking ability was better in the cemented group in the early follow-up
period. Duration of surgery, amount of blood loss and perioperative mortality rates were significantly lower in the cementless group
than in the cemented group.

CONCLUSION: Cementless hemiarthroplasty is a reliable treatment choice for unstable intertrochanteric femur fractures in elderly

patients with early mobilization, acceptable functional results, low implant loosening rates, shorter surgery time, lesser blood loss and
lower perioperative mortality rate.
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are considered unstable.’! The treatment of unstable inter-
trochanteric femur fractures is very challenging and is still a
matter of discussion, especially in elderly patients.!!

INTRODUCTION

Hip fractures present a common source of morbidity and
mortality among elderly people worldwide. Globally, the mean

age of the population is increasing, and the number of hip frac-  Stydies comparing internal fixation and hemiarthroplasty

tures is expected to triple in the next 50 years.[ Intertro-
chanteric hip fractures are extracapsular fractures common
in elderly people with poor bone quality.? Classifications of
these fractures are unreliable and therefore not useful in de-
termining treatments. In general, fractures with comminution
of the posteromedial cortex and subtrochanteric extension
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for unstable intertrochanteric femur fractures in elderly pa-
tients state that hemiarthroplasty is an alternative treatment
with earlier mobilization and the same functional outcome
compared to internal fixation.[*s] Although hemiarthroplasty
has become popular for intertrochanteric femur fractures in
elderly patients, there is no consensus whether cementless
or cemented hemiarthroplasty is a better option. Cementa-
tion is associated with an increase in intramedullary pressure,
consequently leading to fat embolization, which increases the
mortality rates in cemented hemiarthroplasty. Bone cement
implantation syndrome is a challenging problem, especially
in patients with multiple comorbidities. Several studies ex-
amined the effects of cementing on morbidity and mortal-
ity with controversial results and pointed out the need for
future studies.l

Although the outcomes of cemented and cementless
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hemiarthroplasty were reported individually,>'*'? to our
knowledge, there has been no study comparing cemented
and cementless hemiarthroplasty for intertrochanteric fe-
mur fractures in elderly patients. In the present study, we
aimed to compare the reliability of cementless and cemented
hemiarthroplasty for unstable intertrochanteric femur frac-
tures in elderly patients.

MATERIALS AND METHODS

Between 2008 and 2010, 86 patients with AO type 31-A2
intertrochanteric femur fractures were included in this pro-
spective study. Patients with pathological fractures, previ-
ous contralateral hip fractures, stable fractures and reverse
oblique fractures were excluded from the study. Of the
eligible patients, 46 of them underwent cemented hemiar-
throplasty (Group [), and 40 of them underwent cementless
hemiarthroplasty (Group Il). Group | included 10 male and
36 female patients with an average age of 78 years (range 66-
95 years). Group Il included 8 male and 32 female patients
with an average age of 76 years (range 65-92 years). There
were no significant differences between the groups in age and
gender (Table ).

The comorbidity scores of the patients according to the
American Society of Anesthesiologists (ASA) criteria were re-
corded before the surgery. One operating surgeon performed
the cemented and cementless operations with the same surgi-
cal technique. In Group |, cemented calcar replacement stems
designed for proximal femur (Biomet Inc. Warsaw, IN, USA)
were used (Figure 1). In Group Il, PPF and taperloc femoral
stems of the same company (Biomet Inc. Warsaw, IN, USA)
were used (Figure 2). The modified Watson-Jones anterolat-
eral approach with the same surgical technique was used for
all patients. According to the amount of displacement and
bone quality, displaced trochanteric fractures were secured
by Dall-Miles cable or pds suture in both techniques. Surgery
time, amount of blood loss and blood transfusion were re-
corded. The perioperative interval was considered as the time
between hospitalization and 72 hours postoperatively.

Follow-up visits were performed at 6 weeks, then at 3, 6 and
12 months and every year thereafter. Harris hip scores and
walking ability of the patients were recorded during follow-
up visits. Hip radiographs were evaluated for loosening of the
femoral stem. Any change in the position of the stem, or a
continuous radiolucent line wider than 2 mm at the bone-ce-
ment or bone-implant interface in at least two Gruen zones
were accepted as loosening. Mortality rates of the groups in
the follow-up period were recorded and reported as the peri-
operative, 3-month, |-year and 2-year mortality rates.

Statistical Analysis

Statistical calculations were performed with SPSS 13.0 (SPSS
Inc, Chicago IL, USA) and the results are expressed in mean
and standard deviation. Comparisons between the groups
were done with the Student t-test and chi-square test. A p
value <0.05 was considered to indicate a statistically signifi-
cant difference.

RESULTS

In Group |, six patients died perioperatively. During the
follow-up period, 18 patients in Group | and |7 patients
in Group Il died. After 2 years of follow-up, 22 patients in
Group | and 23 patients in Group Il were alive. The mean fol-
low-up period in Group | and |l were 38 months (range 24-51
months) and 32 months (range 24-45 months), respectively.
The number of patients with lower ASA scores (ASA | or 2)
and higher ASA scores (ASA 3 or 4) were 17/29 and 11/23,
respectively. There was no significant difference between the
groups in comorbidy scores (p=0.600).

The mean surgical time was 89.13 (£8.51) minutes for Group |
and 83.10 (£9.50) minutes for Group Il. The surgical time was
significantly shorter in Group Il (p=0.004). The average num-
ber of units of packed red cells (PRCs) transfused were 1.10
and 1.24 in Group | and Group 2, respectively. Postoperative
transfusion rates were similar in the groups (p=0.338). The
amount of postoperative drainage was 540 (£119) ml and 469

Table I. Demographic and clinical data of the patients
Cemented group Cementless group P

Number 46 40

Age (years) 78 (7.11) 76 (7.52) 0317
Sex (Female / Male) 36/10 32/8 0.843
ASA 1-2/3-4 17729 17 /23 0.600
Operating times (minutes) 89 (8.51) 83 (9.50) 0.004
Blood transfusion (packet) 1.28 (0.72) 1.43 (0.68) 0.338
Blood loss (ml) 540 (118) 468 (131) 0.012
Hospital stay (days) 9.10 (2.34) 9.80 (2.45) 0.195

The values are given as the mean and the number of patients with the standard deviation in parentheses.
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Figure 1. (a) Anteroposterior preoperative radiograph of the patient with unstable intertrochateric fracture
and (b) postoperative radiograph after cementless hemiarthroplasty.

Figure 2. (a) Anteroposterior preoperative radiograph of the patient with unstable intertrochateric fracture
and (b) postoperative radiograph after cementless hemiarthroplasty.

(x131) ml in Groups | and I, respectively. The amount of
postoperative blood loss was significantly lower in Group Il
(p=0.012). The mean duration of hospital stay was 9.10 days
and 9.80 days, respectively (p=0.195). All patients were am-
bulatory during discharge. The mean Harris hip scores at the
3-month and |-year follow-ups were 77.13 (£5.60) and 81.52
(£6.12) for Group | and 75.97 (+£5.20) and 80.81 (+6.66) for
Group Il. At the last follow-up, the mean Harris hip scores
increased to 83.27 (+6.33) and 82.78 (+5.88), respectively.

550

There were no significant differences between the groups
regarding the Harris hip scores during the follow-up period
(Table 2).

Before surgery, 35 patients of Group | and 30 patients of
Group Il walked without support (p=0.907). At the 3-month
follow-up, the number of patients who were able to walk
without support was 12 and 5, respectively. Group Il had a
significantly better outcome in walking ability (p=0.039). After
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Table 2. Functional outcome during the follow-up
Cemented group Cementless group P
Harris Hip Score (100)
HHS at 3 months 77.13 (5.59) 75.97 (5.20) 0.397
HHS at 12 months 81.52 (6.21) 80.81 (6.66) 0.695
HHS at 24 months 83.27 (6.33) 82.76 (5.88) 0.789
Walking without support (WWS)
Pre-operative WWS 35/46 30/40 0.907
WWS at 3 months 12/31 5/32 0.039
WWS at 12 months 14/25 11/27 0.271
WWS at 24 months 14/22 13/23 0.626

The values are given as the mean with the standard deviation in parentheses for HHS and the number of patients for WWS.

Table 3. Mortality rates in follow-up
Cemented group Cementless group P
n % n %
Perioperative 6/46 13 0/40 0 0.028
0-3 months 9/40 23 8/40 20 0.785
3-12 months 6/31 19 5/32 16 0.697
12-24 months 325 12 4/27 15 0.766

The values are given as the number of patients.

the 2-year follow-up, the number of patients who were able
to walk without support was 14 and |3, respectively and there
was no significant difference between the groups (p=0.626)
(Table 2). Radiographs of the operated hip were taken in every
follow-up to evaluate loosening of the femoral stem. There
was no osteolysis or implant failure, and as displaced frag-
ments were secured, there was no nonunion of trochanteric
major fracture in both groups during regular follow-up.

While six patients in Group | died perioperatively, none of
the patients died in Group I, and the perioperative mortal-
ity rate was significantly higher in Group | compared to that
of Group Il (p=0.028). The number of deaths was |5 and
I3, respectively, at the |-year follow-up. Between the first
and the second years, three patients from Group | and four
patients from Group |l died. Regarding the follow-up mortal-
ity rates, there were no significant differences between the
groups (Table 3).

DISCUSSION

As life expectancy increases with better medical care, hip
fractures have become a common source of morbidity and
mortality worldwide.['" Hip fractures in elderly patients tend
to present significant comminution and displacement due to
inevitable osteoporosis in elderly patients. With the involve-
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ment of the greater and lesser trochanters, unstable intertro-
chanteric fractures are one of the most complex forms of hip
fracture in elderly patients. Additionally, elderly patients have
weak/porous bones that do not usually provide adequate pur-
chase for internal fixation, leading to early biomechanical fail-
ure. Due to the high rate of failure, the best strategy for the
treatment of unstable trochanteric femur fractures in elderly
patients is still a matter of debate.

The first endoprostheses used in hip fractures were designed
for cementless use, but cemented fixation has become the
preferred technique thereafter"! Several studies showed
that cemented hemiarthroplasty with or without calcar re-
placement was a good option in elderly patients with inter-
trochanteric femur fracture.l'*'! As cemented hemiarthro-
plasty is more commonly used, the effect of cementation on
mortality, caused by elevating the intramedullary pressure
which leads to fat embolization, has become one of the main
concerns of physicians.[*®!7!8] Contradictory results were
obtained in these studies. EImaraghy et al.’’] suggested that
cemented hemiarthroplasty had no effect on the formation
of fat emboli, but Christie et al.l”? showed that cemented ar-
throplasty caused greater and more prolonged embolic cas-
cades than did uncemented arthroplasty. In another study,
Donaldson et al.”® suggested that morbidity and mortality
might be minimized by preferring cementless arthroplasty
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in high-risk patients. A review article on 7,774 patients with
hip fractures concluded that cemented arthroplasty caused
significantly higher mortality.l'”! Hossain et al.l'® reported
eight cases of perioperative death after cemented hemiar-
throplasty in elderly patients. Our results supported these
studies, which suggested serious adverse effects of cement
on mortality. Among 46 patients in the cemented group, 6
patients died during the perioperative period while there was
no death among patients who had cementless hemiarthro-
plasty. The present study showed that cementation signifi-
cantly increased the perioperative mortality rate, similar to
the majority of the studies in the literature.

As cementless hemiarthroplasty appears to be an alternative
treatment choice for intertrochanteric femur fractures in el-
derly patients, the reliability of cementless hemiarthroplasty
in this age group has become the main concern of recent
studies.[>>'%131 The main argument against cementless hemi-
arthroplasty was the possible low osseointegration in os-
teoporotic patients leading to instability of the implant. Two
recent studies reported an implant survival rate of about
100% after total hip arthroplasty after more than 5 years
follow-up in patients older than 75 years of age.l'"? No
implant failure was reported in the studies, which evaluated
cementless hemiarthroplasty for unstable intertrochanter-
ic fractures in elderly patients.>*>!%!l Even in cementless
modular hip arthroplasty after failed trochanteric fracture
fixation, none of the patients required reoperation due to
the loosening of femoral prosthesis.?'l Our current study
also supported the results reported in the literature and
no implant loosening or failure was observed during 2 years
follow-up.

To our knowledge, there is no comparative study between ce-
mented and cementless calcar replacement hemiarthroplasty
for unstable intertrochanteric fractures in elderly patients.
In our current comparative study, we found that cemented
hemiarthroplasty was associated with better outcomes only
in walking without support during the early follow-up period.
However, during the first year of follow-up, this advantage
disappeared. Cementless hemiarthroplasty had shorter surgi-
cal time and lesser blood loss compared to cemented hemi-
arthroplasty; however those differences did not alter the
transfusion rate. Regarding the functional outcomes, there
was no difference between cemented and cementless hemi-
arthroplasty. The most important result of the present study
was the significantly higher perioperative mortality rates after
cemented arthroplasty.

Conclusion

Cementless hemiarthroplasty is a reliable treatment choice
for intertrochanteric femur fractures in older age-group pa-
tients with early mobilization, acceptable functional results,
low implant loosening rates, shorter surgery time, lesser
blood loss and lower perioperative mortality rate.
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KLINIK CALISMA - OZET

Yagli hastalarda goriilen dengesiz intertrokanterik kiriklarin tedavisinde,
cimentosuz ve ¢imentolu kalkar replasmanli hemiartroplastinin kargilagtirilmasi
Dr. Deniz Gankaya, Dr. Biilent Ozkurt, Dr. Abdullah Yalgin Tabak

Ankara Numune Egitim ve Arastirma Hastanesi, Ortopedi ve Travmatoloji Klinigi, Ankara

AMAGC: instabil (dengesiz) intertrokanterik femur kiriklarinin yashlardaki tedavisi, icten tespitteki yiiksek basarisizlik oranlari nedeniyle halen iize-
rinde goris birligi olmayan bir sorundur. Hemiartroplasti, yasl hastalarda tercih edilen tedavi segeneklerinden biridir. Bu calismada, yash hastalarda
goriilen dengesiz intertrokanterik femur kiriklari igin, gimentosuz ve gimentolu parsiyel artroplastilerin glivenilirlikleri karsilastirildi.

GEREG VE YONTEM: 2008 ile 2010 yillari arasinda AO siniflamasina gére 3| A2 tipi intertrokanterik femur kirigi olan 86 yasl hastaya, cimentosuz
(n=40) ve gimentolu (n=46) parsiyel artroplasti uygulandi. Hastalarin cerrahi sireleri, kan kayiplari, kan transfiizyonlari, Harris kalga skorlari, femo-
ral komponentlerin gevsemeleri, hastanede kalma slireleri ve 6liim oranlari kaydedildi.

BULGULAR: Gruplar arasinda, kan transflizyonu, hastanede kalis siiresi, implant gevseme oranlari, Harris kalga skorlari ve takiplerdeki 6liim oran-
lari agisindan fark yoktu. Yiriime yeterliligi erken dénemde ¢imentolu grupta daha iyiydi. Cerrahi zamani, kan kaybi ve perioperatif 6lim oranlari
gimentosuz grupta anlamli derecede diistiktd.

TARTISMA: Cimentosuz hemiartroplasti ileri yas grubundaki hastalarda gorilen dengesiz intertrokanterik femur kiriklarinin tedavisinde erken
mobilizasyona olanak tanimasiyla, kabul edilebilir fonksiyonel sonuglariyla, diisiik implant gevseme oranlariyla, daha kisa cerrahi siiresiyle, daha az
kanamayla ve daha diisiik perioperatif lim oraniyla glivenilir bir tedavi segenegidir.

Anahtar sozciikler: Cimentosuz hemiartroplasti; ileri yas; intertrokanterik femur kirg; yasl.
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