
A retrospective review was made of radiographs and
case notes of patients with failed fixation of extra -
capsular proximal femoral fractures subsequently
managed with long-stem revision arthroplasty.
Follow-up radiographs, objective scoring, mobility,
and complications were assessed. Twenty five hips
were managed with long-stem hip arthroplasty in
24 patients with a mean age of 73 years. The mean
follow-up was 24 months. Patients received unce-
mented acetabular components and long-stem unce-
mented femoral implants. Complications included
two intraoperative femoral fractures which were
strut-grafted, three wound infections (one required
washout), and one recurrent dislocation managed
conservatively. Average postoperative Oxford Hip
score was 29. We report a low complication rate and
no specific implant related problems, with good func-
tional outcome as evidenced by the outcome scores
and mobility status following salvage arthroplasty. 

Keywords : extracapsular fracture ; salvage ; long stem
arthroplasty.

INTRODUCTION

Extracapsular proximal femoral fractures can
be stabilised with extramedullary devices such as
sliding compression screws or dynamic hip screws
(DHS), and intramedullary fixation devices. The
DHS is currently the fixation device most common-
ly used (14), and is widely regarded as the optimum
treatment for extracapsular proximal femoral frac-

tures (8). It allows fracture impaction with stability
at the fracture site during weight bearing, offering
a biomechanical advantage over other rigid
devices (2).

Implant failure has been related to type of frac-
ture, particularly its stability, and to inadequate
reduction, osteoporosis, and inaccurate placement
of the screw within the femoral head (3). Of these
variables, only reduction of the fracture and screw
placement are under surgeon control, therefore,
these are of greatest interest when studying reasons
for failure of DHS. 

The most common cause of failure of fixation of
an extracapsular fracture, which is treated by a slid-
ing hip screw, is cutting out of the femoral head
screw (10). The tip apex distance (TAD) is defined
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as the sum of the distance, in millimetres, from the
tip of the lag screw to the apex of the femoral head,
as measured on an anteroposterior radiograph and
that distance as measured on lateral radiograph,
after correction has been made for magnification. A
TAD less than 25 mm is associated with a lower
risk of cut out of the DHS screw (1), and Pervez et
al (14) recommend that the tip apex distance should
be less than 20 mm.

Fracture reduction and implant positioning are
directly related, with adequate reduction of the
 fracture being the prerequisite to correct implant
fixation (2) and therefore an important factor in pre-
dicting fixation failure.

Several treatment options may be considered for
failed internal fixation necessitating reoperation (5).
In younger patients, with good quality bone stock, a
revision internal fixation is usually preferred.
Elderly patients often have marked osteoporosis,
and as such the purchase of the threads in the
femoral head fragment is often less than ideal, and
the treads may cut out (5). Therefore in the elderly,
hip arthroplasty may be considered. Dennis et al (4)
recommended that stress risers from screw holes
in the femoral shaft be bypassed by at least two
femoral diameters in order to reduce the risk of
periprosthetic fracture.

There is little information in the English litera-
ture about conversion of failed internal fixation of
intertrochanteric fracture to hip arthroplasty (17).
We present the experience, at our institution, of sal-
vage of DHS fixation of proximal femoral fractures
with long-stem total hip arthroplasty.

METHODS

A retrospective review was carried out of patients
undergoing total hip arthroplasty for salvage of failed
DHS for proximal femoral fracture between July 2001
and July 2007 at our institution. Hospital notes and plain
and digital radiographs were reviewed, where available.

The initial fracture was classified through radio -
graphic review by location in the proximal femur ;
intertrochanteric, subtrochanteric, reverse oblique or
basicervical fracture, and whether stable or unstable.
Fractures were classified as unstable if there was gross
displacement, 4-part fracture, medial comminution,
reverse obliquity or subtrochanteric fracture. 
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Post-DHS radiographs were reviewed to determine
whether reduction of the fracture had been achieved, and
the method of fixation used. The tip apex distance for the
dynamic hip screw was measured for all patients where
an intraoperative radiograph or a radiograph taken with-
in a week of surgery was available (fig 1). 

Patient theatre notes were reviewed to determine
implants used. Post-THR radiographs were reviewed to
confirm the notes, determine implants in patients where
theatre notes were not available, and to determine any
postoperative complications. The patients were Oxford
scored after assessment at their follow-up appointment.
Those patients who were lost to follow-up, or deemed
demented, were not scored.

RESULTS

Demographics

There were 24 patients who underwent total hip
arthroplasty for salvage of DHS fixation, 16 female
and 8 male. One female patient underwent bilateral
total hip arthroplasty and is classed as two separate
pieces of data ; the total number is thus 25 hips.
Complete data was available for 18 patients, and
7 patients had partially complete data. The average
time to follow-up was 24 months (range : 4 to 76).

The average patient age at time of fracture was
73 years (range : 48 to 89, n = 25). The location in

Fig. 1. — Measurement of Tip Apex Distance (TAD)
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the proximal femur was as follows : 4 basicervical,
16 intertrochanteric, 1 reverse oblique and 4 sub-
trochanteric. Thirteen fractures were stable and 12
were unstable, with seven involving the right hip,
and 18 involving the left.

The average time to revision to THR from date of
DHS was 16 months (range : 1 to 36, n = 25).
Twenty-one patients were converted directly to
THR after DHS failure. Three patients had an initial
DHS revision, and one patient had 2 revisions
before conversion to THR. 

Eleven fixations were revised due to cut out
(3 anterosuperiorly, 8 superiorly), one due to cut out
of the plate screws, one due to fracture at the distal
end of the plate, one due to infection, 3 due to avas-
cular necrosis of the femoral head, one due to pain
without sepsis, one due to fracture non-union, one
due to varus collapse, and 3 due to osteoarthritis of
the hip. Data was unavailable for 2 patients.

Radiographic

Twenty-two patients received DHS, and 3
received DHS plus antirotation screws. The average
TAD was 25.1 mm (range : 12.1 to 41.0, n = 18).
Eleven of the fractures were reduced on postop
radiograph, 12 were not reduced, 2 data were
unavailable.

Implants

All of the patients received uncemented sockets
of which 10 were constrained, and uncemented
stems of which 19 were distal fixation stems (ZMR
Revision system, Zimmer, Inc., Swindon, UK) and
6 were proximal fixation stems (S-ROM, DePuy,
Warsaw, Indiana, USA). The friction pairing was
metal on polyethylene in 22 hips, metal on metal in
two (large-diameter heads) and ceramic on ceramic

Fig. 2. — Failure of fixation by plate screw cut out in multi part fracture (A). Long-stem distal fixation prosthesis bypassing cortical
defects and abductors secured with plate fixation (B).



in one. Four patients had a head size of 22 mm,
8 patients had a head size of 28 mm, one of 32 mm,
5 of 36 mm, 2 of greater than 40 mm and 5 were
unknown. 

Post-THR review

Six patients experienced major post-THR
 complications. Three suffered wound infections,
one of which required a washout. Two presented
intraoperative femoral fractures which were strut-
grafted, and one presented recurrent dislocations. 

The average Oxford Hip score was 29 (range : 13
to 45, n = 10). Post operatively, 7 patients had
notable improvements in mobility. Five patients had
no deterioration in mobility post operatively (3 still
required a Zimmer frame and 2 still required the use
of a stick). Mobility data was unavailable for
13 patients.

DISCUSSION

Non-union or material failure in internal fixation
of intertrochanteric and subtrochanteric fractures
requires reoperation in 0.5-2% of cases (12).
Reduction and revision of internal fixation should
be considered for young patients and those with
normal bone structure. In the elderly patient a num-
ber of factors cause an increase in the risk of DHS
failure. Marked osteoporosis can lead to reduced
screw purchase and previous internal fixation can
result in damage to femoral bone structure (7). As
such hip arthroplasty, especially in the elderly
patient, has been proposed for DHS failure (5). This
is illustrated by the elderly patient population in
this study (mean age : 73 years) where 21 of the
24 patients with DHS fixation underwent hip
arthroplasty right away rather than revision DHS. 

The recent completion of the procedures in this
study, no earlier than 2001, means that the modern
hardware, techniques and treatments used were of
an excellent standard for attaining the best possible
clinical results. 

This study has some weaknesses. Its retrospec-
tive nature resulted in a substantial amount of
incomplete patient data. The age and health of the
patients studied also meant some were lost to fol-
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low-up, with a number of the individuals demented,
or residing in residential or nursing homes, mean-
ing accurate postoperative review was not always
possible. The procedures were carried out by a
number of different surgeons. Differing personal
techniques along with their personal preference of
treatment plans, combined with differing patient
criteria, lead to a variation in procedure and
implants used. 

A number of technical hurdles arise in the
 conversion of failed DHS to hip arthroplasty. The
remnants of the failed internal fixation device and
scar tissue present obstacles that must be overcome,
leading to increased operation time and potential
blood loss (17). We recommend dislocating the head
with the metalwork in situ as otherwise refracture
can occur during dislocation. When removing
metal work one must be prepared to remove broken
screws as these may obstruct passage of a long-stem
prosthesis. 

Proximal bone loss, bone deformity, and
 compromised proximal bone quality limit implant
fixation options (7). A number of studies have high-
lighted the difficulty of pressurising cement in the
presence of screw holes when using cemented
stems (7,13,17), and as a result we recommend the
use of uncemented implants. We stress the impor-
tance of choosing an implant based on the physio-
logical status of the patient and findings at opera-
tion. Haidukewych et al (7) used long-stem implants
in 50% of patients to bypass cortical defects caused
by screw holes. In our study, 19 implants were fixed
distally and 6 proximally. With distal fixation in the
presence of previous screw holes, splitting the
femoral shaft is a real possibility and prophylactic
cabling of the shaft may be necessary. Regardless of
whether the implant is proximally or distally fixed,
we recommend bypassing the distal screw hole by
at least two shaft diameters in order to avoid
leaving a stress riser at the distal screw hole (4).

On the acetabular side one must consider the risk
of dislocation and with this in mind 10 patients in
our series were treated with a constrained cup. The
final operative challenge in this group is the
 reattachment of the abductors which may often fall
victim to proximal bone loss. Trochanteric plates
are regularly used in our practice to address this



challenging problem. As such, conversion of failed
DHS to hip arthroplasty provides extra complexities
not present in routine arthroplasty, hence it is not
routinely carried out for all patients after failed
DHS.

In this current study, conversion to THR saw an
improvement in average mobility, with a number of
patients able to walk unaided, or with the use of a
single stick postoperatively, showing good func-
tional outcome. This is in line with a number of
other studies showing it to be a successful proce-
dure in this situation (6,9,11,13), with the operation
allowing most patients to regain function that would
otherwise have been lost, a hallmark of an effective
procedure (7). Mariani and Rand (12) reported on
twenty patients in whom an intertrochanteric
nonunion had been treated between 1961 and 1981.
Nine patients underwent subsequent arthroplasty,
and eleven underwent repeat internal fixation and
bone grafting. At a mean of six years, function was
improved for all patients who had had an arthro-
plasty. Stoffelen et al (15) reported on seven patients
who had an arthroplasty for the treatment of an
intertrochanteric nonunion ; five had a good or
excellent result after a mean follow-up of thirty-two
months (7).

The elderly patient group studied is prone to
yielding high complication rates (16). This study,
however, noted a low overall rate of complication,
with only 6 patients experiencing complications
following conversion to THR. Only one of these
was due to dislocation, which is in contrast to other
studies which found dislocation to be problemat-
ic (11). None of the complications were associated
with hardware failure.

This study also looked at possible reasons for the
initial DHS implant failure. Previous studies have
identified fracture type, particularly stability and
inadequate reduction, inaccurate placement of the
screw within the femoral head, and osteoporosis, as
the most significant causes resulting in failure (3). In
this series of failed DHS implants, less than half the
fractures (11/25) were adequately reduced post-
operatively. 

It has been suggested that a TAD of less than
20 mm is ideal to reduce the cut-out rate of the
screw (14). In this study, the average TAD was
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25.1 mm, with the greatest measuring 41 mm, and
combined with a rate of cut-out of 11/25, the find-
ings support that recommendation. Inadequate frac-
ture reduction and imprecise screw positioning
within the femoral head were associated with an
increased level of cut-out, implant failure, and
nonunion of the fracture, ending up in the need for
revision to hip arthroplasty.

In such circumstances, especially in the older
patient, whilst the procedure is associated with an
increased complication rate and is of increased
technical complexity, revision to hip arthroplasty
represents a viable treatment option that can signif-
icantly restore mobility to patients.

Acknowledgements

The authors would like to thank Mrs Janice Sharp of the
Media Resources Centre University Hospital of Wales for
assistance in producing the images for this publication. They
would also like to acknowledge the contribution of
K. Mohanty, M. Maheson and A. John to this manuscript.

REFERENCES

1. Baumgaertner MR, Curtin SL, Lindskog DM,
Keggi JM. The value of the tip apex distance in predicting
failure of fixation of peritrochanteric fractures of the hip.
J Bone Joint Surg 1995 ; 77-A : 1058-1064.

2. Bendo JA, Weiner LS, Strauss E, Yang E. Collapse of
intertrochanteric hip fractures fixed with sliding screws.
Orthop Rev 1994 ; Suppl : 30-37.

3. Bridle SH, Patel AD, Bircher M, Calvert PT. Fixation of
intertrochanteric fractures of the femur. A randomised
prospective comparison of the gamma nail and the dynamic
hip screw. J Bone Joint Surg 1991 ; 73-B : 330-334.

4. Dennis DA, Dingman CA, Meglan DA et al. Femoral
cement removal in revision total hip arthroplasty. A bio -
mechanical analysis. Clin Orthop 1987 ; 220 : 142-147.

5. Haentjens P, Casteleyn PP, Opdecam P. Hip arthroplasty
for failed internal fixation of intertrochanteric and sub-
trochanteric fractures in the elderly patient. Arch Orthop
Trauma Surg 1994 ; 113 : 222-227.

6. Hägglund G, Nordström G, Lindgren L. Total hip
replacement after nailing failure in femoral neck fracture.
Arch Orthop Trauma Surg 1984 ; 103 : 125-127.

7. Haidukewych GJ, Berry DJ. Hip arthroplasty for salvage
of failed treatment of intertrochanteric hip fractures. J Bone
Joint Surg 2003 ; 85-A : 899-904.

8. Haynes RC, Poll RG, Miles AW, Weston RB. An experi-
mental study of the failure modes of the Gamma Locking
Nail and AO Dynamic Hip Screw under static loading : a
cadaveric study. Med Eng Phys 1997 ; 19 : 446-453.



Acta Orthopædica Belgica, Vol. 75 - 3 - 2009

FAILED FIXATION OF EXTRACAPSULAR PROXIMAL FEMORAL FRACTURES 345

9. Johnson J. Comparison between hemiarthroplasty and
total hip replacement following failure of nailed femoral
neck fractures focused on dislocation. Arch Orthop Trauma
Surg 1984 ; 102 : 187-190.

10. Kumar AJ, Parmar VN, Kolpattil S et al. Significance of
hip rotation on measurement of ‘Tip Apex Distance’ during
fixation of extracapsular proximal femoral fractures. Injury
2007 ; 38 : 792-796.

11. Lifeso R, Younge D. The neglected hip fracture. J Orthop
Trauma 1990 ; 4 : 287-292.

12. Mariani EM, Rand JA. Nonunion of intertrochanteric
fracture of the femur following open reduction and internal
fixation. Clin Orthop 1987 ; 218 : 81-89.

13. Mehlhoff T, Landon GC, Tullos HS. Total hip arthro -
plasty following failed internal fixation of hip fractures.
Clin Orthop 1991 ; 269 : 32-37.

14. Pervez H, Parker MJ, Vowler S. Prediction of fixation
failure after sliding hip screw fixation. Injury 2004 ; 35 :
994-998.

15. Stoffelen D, Haentjens P, Reynders P et al. Hip arthro-
plasty for failed internal fixation of intertrochanteric and
subtrochanteric fractures in the elderly patient. Acta Orthop
Belg 1994 ; 60 : 135-139.

16. Tabsh I, Waddell JP, Morton J. Total hip arthroplasty for
complications of proximal femoral fractures. J Orthop
Trauma 1997 ; 11 : 166-169.

17. Zhang B, Chiu KY, Wang M. Hip arthroplasty for failed
internal fixation of intertrochanteric fractures. J Arthro -
plasty 2004 ; 19 : 329-333.


