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A B S T R A C T

Trochanteric femoral fractures are a major problem in the elderly because of higher bone fragility due to osteoporosis.

Numerous chronic illnesses, which usually affect the elderly, aggravate and complicate their surgical treatment. Tro-

chanteric femoral fractures results in high morbidity and mortality in elderly patients. The aim of our study is to evalu-

ate the effectiveness of hemiarthroplasty in the treatment of unstable trochanteric femoral fractures in elderly patients.

Between 2000 and 2005, 50 patients with unstable trochanteric femoral fractures (41 women) aged 75 to 92 years (mean

86 years) underwent cemented hemiarthroplasty. The surgical procedure was performed within first 48 hours after the

fracture (out of which 14 in the first 12 hours, 27 in the first 24 hours and 9 in the first 48 hours), with minimal blood

loss. Hemiarthroplasty was indicated in patients where stability was important to allow early mobilization. In forty pa-

tients (80%) early ambulation with full weight bearing was achieved during the short period of hospitalization (9–14

days). Given that the affected population is predominantly the elderly, who are less mobile and demanding and thus put

less strain on the endoprosthesis, we believe that this kind of treatment is the treatment of choice for unstable trochanteric

femoral fractures in these patients. This assumption is corroborated by the fact that we did not have any endoprosthesis

luxation, apparent acetabular protrusion or instability during the mean follow up period of 15 months (range 12–18

months).

Key words: trochanteric fractures, elderly, hemiarthroplasty

Introduction

Trochanteric femoral fractures are, by definition, fra-
ctures that involve the proximal region of the femur from
the extracapsular part of the femoral neck to the trans-
verse line at the level of the distal end of the lesser
trochanter, which defines the inferior limit of the tro-
chanteric region1. Trochanteric femoral fractures are ris-
ing in incidence. In two retrospective studies, Finsen et
al. found an increase in the proportion of trochanteric
femoral fractures from 32% in 1972–1984 to 68% in
1997–19982,3. These fractures predominantly occur in
the population over 60 years of age and are 3–4 times
more frequent in women than in men4. Although they
could unite with conservative treatment but with a high

rate of complications, stable reduction and rigid internal
fixation is the method of choice in the treatment of un-
stable trochanteric femoral fractures5, because internal
fixation of these fractures is a life-saving measure in el-
derly people6. Restoration of function is the most impor-
tant goal in the treatment of these fractures in the
elderly7. Implants which can be used in the treatment of
this kind of fractures include: fixed angle devices, e.g. AO
angle blade plate1; sliding compression screw assemblies,
e.g. dynamic hip screw (DHS) and dynamic condylar
screw (DCS); intramedullary nails, e.g. the gamma nail7,8

and proximal femoral nail (PFN)1; and endoprosthesis,
partial9 or bipolar10–12. According to Gruss and Traut, af-
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ter internal fixation of these fractures, unrestricted full
weight bearing should be postponed for a few weeks13. In
contrast, unrestricted full weight bearing can be initi-
ated within 2–3 days after implantation of a cemented
hip endoprosthesis7. In this study we retrospectively
evaluate the effectiveness of cemented hemiarthroplasty
in the treatment of unstable trochanteric femoral frac-
tures in elderly patients.

Patients and Methods

Patients

Between 2000 and 2005, 50 patients with unstable
trochanteric femoral fractures (41 women) aged 75 to 92
years (mean, 86 years) underwent cemented hemiar-
throplasty involving the Austin-Moore endoprosthesis
design. Out of them, 21 had left and 29 right unstable
trochanteric femoral fracture. They were all able to walk
independently before the fracture only with the help of a
walking stick or crutches. Patients who were highly mo-
bile or immobile before the fracture, those with a malig-
nant disease, hip osteoarthritis grade II, III or IV accord-
ing to the Kellgren-Lawrence grading scale14 (Figure 1),
a subtrochanteric fracture or with propagation of the
fracture in the diaphysis of the femur were excluded
from the study. All of them suffer from some concomitant
disease and are under therapy for a certain cardiovascu-
lar disease, and 78% of them have a history and therapy
of osteoporosis. Other concomitant diseases included dia-
betes mellitus (9%), epilepsy (6%), cholelithiasis (6%)
and hepatic cirrhosis (6%). Some of them had a combina-
tion of several different diseases (e.g. hypertension, heart
failure and diabetes mellitus). We classified unstable
trochanteric femoral fractures in our patients according
to the Jensen modification of the Evans classification of

trochanteric femoral fractures15. According to this classi-
fication, all 50 patients were grouped in class II, which
includes unstable, three-part trochanteric femoral frac-
tures with loss of posterolateral (type III) or medial sup-
port (type IV). Twenty-three patients had type III and 27
patients had type IV trochanteric femoral fracture. Low-
-molecular-weight heparin (enoxaparin) was injected to
avoid deep venous thrombosis 8 hours after the opera-
tion and continued for 35 days in daily doses of 40 mg.
The second generation cephalosporin was given in doses
of 2 grams, 30–60 minutes before surgery and continued
for 48 hours postoperatively, three times daily in doses of
1 gram. In cases of a concomitant disease, antibiotic ther-
apy was prolonged over 5 days, while in a case of infec-
tion, antibiotic therapy was prolonged over 7 days. Non-
-steroidal anti-inflammatory medication was administe-
red when there was no contraindication.

Surgical technique

Hemiarthroplasty was performed using the trans-
gluteal Bauer approach16 in supine position. After metic-
ulous capsulotomy, the femoral neck was removed with
preservation of the lesser and the greater trochanter.
The medullary canal of the femur was then reamed and
the stem length measured. After that, endoprosthesis
was cemented with a second generation cementing tech-
nique. In the event of a fracture of the greater tro-
chanter, we fixed this part by wire or screw (Figure 2a
and b). If the fracture involves a break up in the region of
the lesser trochanter (calcar) with loss of the medial
arch, we reconstructed this part with wire cerclage, screw,
or just cement (Figure 3a and b). The wound was closed
by layers.

Postoperative rehabilitation protocol and

assessment of the functional status

Patients were encouraged to perform active rehabili-
tation in bed on postoperative day 1 with the help of a
physical therapist, avoiding extensive adduction and ro-
tation. Moderate flexion of both hips and knees, with a
pillow between the legs, was recommended in positioning
the patient. On the second day after surgery they were
able to sit on the bed. On the third day they tried to stand
up with the help of a walker. Weight bearing as tolerated
was allowed in the hospital and, if the postoperative pe-
riod proceeded without any complications, the patients
were discharged on postoperative day 9–14. The patients
were followed up at 6-week intervals in the first six
months and then every 3 months. Preoperative and post-
operative ambulation was classified in 4 stages, as in a
study of Vahl et al.17: stage I – excellent function; stage II
– intermittent pain, sometime using a cane; stage III –
walking ability diminished because of pain; and stage IV
– poor hip function with total dependency.

Results

We initially treated 56 patients with unstable tro-
chanteric femoral fractures. Six patients were lost from
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Fig. 1. Preoperative AP radiograph of the hip shows unstable

trochanteric femoral fracture with grade I osteoarthritis of the

hip according to Kellgren-Lawrence grading scale.



the study after the second postoperative control exami-
nation without any known reason, so we had no relevant
data about the mortality rate. Of the 50 treated patients
that were included in our study (41 women), aged 75 to
92 years (mean, 86 years), 23 patients had type III and 27
patients type IV trochanteric femoral fracture, according
to the Jensen modification of the Evans classification of
these fractures15. Surgery was performed in regional an-
aesthesia (spinal block L3-L4 region) within 24–48 hours
after the fracture (14 of them in the first 12 hours, 27 in
the first 24 hours and 9 in the first 48 hours). Mean an-
aesthesia duration was 120 minutes. The operating time
was 35–80 minutes with average blood loss of 600 mL.

The mean follow-up period was 15 months (range
12–18 months). Early complications included one super-
ficial wound infection (treated with wound care and anti-
biotics), 3 patients had thrombophlebitis and 4 heart fail-
ure. Leg shortening was present in 4 patients.

Preoperatively, we grouped all 50 patients in stages
according to their ambulation. Forty-three patients (86%)
were grouped in stage II and 7 patients (14%) in stage III.
Stage I and IV patients were excluded from the study. All
50 patients had a satisfactory range of movement postop-
eratively (flexion, extension, internal and external rota-
tion of the hip joint). Forty patients (80%) were able to
walk with full weight bearing, out of whom 36 (85%) be-
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Fig. 2 a) Preoperative AP radiograph of the hip shows unstable trochanteric femoral fracture with fracture of greater trochanter,

and b) Postoperative AP radiograph of the same hip after implantation of the partial endoprosthesis and fixation of the greater

trochanter with a screw.

Fig. 3 a) Preoperative AP radiograph of the hip shows unstable trochanteric femoral fracture with partial fracture of greater trochanter

and a break up in the region of lesser trochanter (calcar) with loss of the medial arch, and b) Postoperative AP radiograph of the

same hip after implantation of the partial endoprosthesis and reconstruction of the lesser trochanter with bone cement.



gan to walk in the first and 4 (15 %) in the second postop-
erative week. Ten patients (20%) were able only to sit on
the bed until discharge from hospital. Postoperatively, 22
patients (44%) were grouped in stage II according to
their ambulation level, 18 (34%) in stage III and 10 (20%)
in stage IV. The 22 patients grouped in stage II have re-
gained their prefracture ambulation level. Eleven pa-
tients (22%) lost one stage and 10 (20%) two stages.
There was no dislocation, apparent acetabular protru-
sion or instability of endoprosthesis.

Discussion

Surgical outcomes of unstable trochanteric femoral
fractures in elderly people are very doubtful and often
unsatisfactory, their contributing factors comprising me-
dical illness, osteoporosis and fracture instability9. Early
mobilisation is crucial for decreasing the mortality and
morbidity risks. Nevertheless, very old patients are un-
able to walk well and they are only capable of partial
weight bearing in the postoperative period10,18.

The choice of an ideal implant for treatment of unsta-
ble trochanteric femoral fractures in elderly people is
still tentative19. Problems associated with internal fixa-
tion of these fractures in elderly patients with osteo-
porotic bones are excessive collapse, loss of fixation and
cut-out of the lag screw (up to 20 %)20,21. Some authors
have recommended endoprosthetic replacement for the
treatment of unstable trochanteric femoral fractures be-
cause of earlier postoperative weight bearing and avoid-
ance of excessive collapse at the fracture site10,11,22–26.
They used endoprosthetic replacement for trochanteric
femoral fractures and reported 75–94% satisfactory re-
sults in the early period10,11,23,24,26. Broos et al.22 reported
about treatment of pertrochanteric fractures in 94 el-
derly patients with a bipolar Vandeputte endoprosthesis.
The functional results were better in the group treated
with bipolar hemiarthroplasty than in groups treated
with Ender nailing, an angled blade-plate or a dynamic
hip screw.

Although some articles do not recommend hemiar-
throplasty as a treatment of choice for unstable tro-
chanteric femoral fractures in the elderly (because of sig-
nificant blood loss, mechanical difficulties due to the
replacement of a large segment of the proximal femur
and a high risk of infection which can lead to endo-
prosthesis removal)27,28, we believe that it is the prefera-
ble method of treatment for this kind of fractures in the
elderly. These patients usually have advanced osteoporo-
sis with poor bone quality, which can imperil internal fix-
ation. Moreover, elderly people are usually burdened
with comorbidities, which may result in additional mor-
bidity and mortality. Because of that, the surgical proce-
dure must be done without delay and with minimal blood
loss. Another important issue is early mobilisation of pa-
tients after surgery. Some biomechanical studies con-
cluded that the intramedullary implants, when perfectly
inserted, enable immediate and uncompromised postop-
erative full weight bearing29,30. We believe that in sele-

cted very old patients, with comorbidities and obvious os-
teoporosis, hemiarthroplasty is much safer than internal
fixation which can be compromised with poor bone stock.

Because of the high cost of intramedullary implants
in comparison to hemiarthroplasty, lack of a C-arm and
technical support, we treated unstable trochanteric fem-
oral fractures in elderly people with cemented hemi-
arthroplasty whenever possible. Since such fractures in-
volve a break up in the region of the lesser trochanter
(calcar) with loss of the medial arch, we reconstructed
this part with cerclage, screw or just cement. Taking into
consideration that these fractures usually occur in the el-
derly, who are less mobile and less demanding and there-
fore put less strain on the endoprosthesis, we believe that
this kind of treatment is the treatment of choice for un-
stable trochanteric femoral fractures in these patients.
We corroborate this with the fact that we did not have
any endoprosthesis luxation or instability; the surgical
procedure was done as soon as possible and with minimal
blood loss. We did not observe any difference between the
type of trochanteric femoral fracture and the results
achieved. Moreover, early ambulation with full weight
bearing mobilization was achieved in most patients dur-
ing the short period of hospitalization. The rate of mor-
tality in elderly patients with unstable trochanteric fem-
oral fractures within the first postoperative year is gener-
ally high (18.4–33%)31. Therefore, the goal of surgical
treatment, as the »life-saving procedure« for these pa-
tients, is to achieve the preoperative activity level with
fast mobilization, which implies satisfactory hip function.

Finally, it is necessary to emphasise that approxi-
mately 50% of these patients returned to the preopera-
tive ambulation level, without any correlation to the im-
plant used32. This finding agrees with the results from
several retrospective studies33–35. They also observed res-
toration of preoperative mobility in approximately 40%
to 50% of the patients with unstable trochanteric femo-
ral fractures treated with a proximal femoral nail (PFN).
Similar results were obtained with the use of a dynamic
hip screw (DHS) and a Gamma nail in this kind of
patients36,37. Consequently, it seems reasonable to expect
approximately half the patients with a trochanteric fem-
oral fracture to regain preoperative ambulation level at
the time of fracture healing, regardless of the method of
treatment used32. Our results of the 22 patients (44%)
who have regained their prefracture ambulation level fit
in above-mentioned expectations of returning to the pre-
operative ambulation level.

Conclusion

We belive that in selected very old patients, with
comorbidities and obvious osteoporosis (which can im-
peril internal fixation), hemiarthroplasty is much safer
than internal fixation which can be compromised with
poor bone stock. Given that that these fractures usually
occur in the elderly, who are less mobile and less demand-
ing and therefore put less strain on the endoprosthesis,
we believe that this kind of treatment is the treatment of
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choice for unstable trochanteric femoral fractures in
these patients. The goal of surgical treatment, as the
»life saving procedure« for these patients, is to enable

preoperative activity level with fast mobilization, which
imply satisfactory hip function.
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PARCIJALNA ENDOPROTEZA ZGLOBA KUKA JE U^INKOVITA METODA LIJE^ENJA
NESTABILNIH TROHANTERNIH PRIJELOMA U STARIJIH OSOBA

S A @ E T A K

Trohanterni prijelomi bedrene kosti u starijih osoba predstavljaju zna~ajan problem za lije~enje poradi pove}ane
lomljivosti (fragilnosti) kostiju kao posljedice uznapredovale osteoporoze. Brojne kroni~ne bolesti, koje su obi~no pri-
sutne u starijih osoba, pogor{avaju i kompliciraju operativno lije~enje. Trohanterni prijelomi bedrene kosti u starijih
osoba rezultiraju pove}anim obolijevanjem i smrtno{}u. Cilj ove studije je vrednovati u~inkovitost ugradnje parcijalne
endoproteze zgloba kuka kao metode lije~enja nestabilnih trohanternih prijeloma bedrene kosti u starijih osoba. Iz-
me|u 2000. i 2005. godine, kod 50 bolesnika (41 `ena) s nestabilnim trohanternim prijelomom bedrene kosti u dobi
izme|u 75 i 92 godine (prosjek 86 godina) ugra|ena je cementna parcijalna endoproteza zgloba kuka. Operativni zahvat
je u~injen unutar prvih 48 sati od nastalog prijeloma (kod 14 bolesnika u prvih 12 sati, kod 27 bolesnika u prvih 24 sata i
kod 9 u prvih 48 sati), s minimalnim gubitkom krvi. Ugradnja parcijalne endoproteze zgloba kuka je bila indicirana u
bolesnika kod kojih je bilo va`no osigurati stabilnost kako bi se omogu}ila rana pokretljivost. Kod 40 bolesnika (80%)
rana pokretljivost s punim optere}enjem operirane noge postignuta je tijekom kratkog perioda hospitalizacije (9–14
dana). S obzirom na ~injenicu da se ve}inom radi o vrlo staroj populaciji, koja je manje pokretljiva i zahtjevna te time
vr{i manje optere}enje na ugra|enu parcijalnu endoprotezu zgloba kuka, vjerujemo da je takav na~in lije~enja metoda
izbora kod nestabilnih trohanternih prijeloma bedrene kosti u ovih bolesnika. Ovu tvrdnju podupiremo ~injenicom da
nismo imali niti jednu luksaciju endoproteze, acetabularnu protruziju ili instabilitet endoproteze tijekom perioda
pra}enja od 15 mjeseci (prosjek 12–18 mjeseci).
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