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Abstract. Background and aim: failure of proximal femur fixation is a rare but challenging complication. 
Hip replacement could be a safe and optimal salvage treatment option. However, serious complications 
could occur. The aim of our study is to retrospectively review all hip replacement performed after proximal 
femur fixation failure and to evaluate functional and radiographic outcomes. Methods: we reviewed all Total 
Hip Arthroplasty and Hemiarthroplasty performed from 2013 to 2020 in Our Department. We evalu-
ated latest follow-up x-rays for stem subsidence, varus-valgus stem position (>5°), limb length inequality 
(>1cm), dislocation, component loosening, heterotopic calcification classified according to Brooker, cement 
leakage. Harris Hip Score (HHS) and Hip WOMAC score were performed at the latest follow-up to es-
timate functional outcome. Results: 14 THA had no complications with mean HHS 86.5 and WOMAC 
score 91,68. 1 periprosthetic infection was reported on THA, however after 2-stages revision functional 
and radiographic outcomes were satisfactory. 5 HA had rated mean HHS 65.8 and WOMAC score 70.18. 
2 HA experienced dislocations which required surgical revision and conversion to THA. Conclusions: as a 
salvage surgery for failure of proximal femur fixation, Hip Replacement is safe and recommendable. THA 
reported better results than HA. Nonetheless, every patient should be carefully evaluated before undergo-
ing surgery to detect possible complication risk factors. (www.actabiomedica.it)
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O r i g i n a l  a r t i c l e

Introduction

Proximal femur fracture is worldwide issue espe-
cially in elderly population, raising year by year due 
to aging (1, 2). Two kind of fracture are the most fre-
quent: lateral or extracapsular fractures and medial or 
intracapsular fractures (3). They are cause of invalidity 
and high socio-economic costs therefore early surgery 
is mandatory whenever possible (4 – 6). Extracapsular 
fractures are usually treated by intra or extramedullary 
fixation. Nowadays intramedullary nailing is becoming 
first choice treatment worldwide (7, 8). Intracapsular 
fractures treatment depends on patient age, fracture 
stability and displacement (9). Internal fixation is rec-
ommended in young adult patients, while in elderly 

patients it is exclusively recommended for undisplaced 
and stable fractures (10, 11).

Although most of proximal femur fracture fixa-
tion achieve good results, possible failures of fixation 
could compromise patient recovery and even survival 
in some cases (9). 

Salvage surgery could be usually reosteosynthesis 
or hip replacement. Actually just a few studies report 
their case series (12).

We reported our retrospective cases, including 
implant type, bearing surfaces, x-ray and functional 
outcomes, about total hip arthroplasty or hip hemi-
arthroplasty performed after failure of proximal femur 
osteosynthesis.
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Material and methods

We conducted a monocentric retrospective study 
on Total Hip Arthroplasty (THA) and Hip Hemiar-
throplasty (HA) performed after failure of previous 
proximal femur fracture fixation in our Department. All 
data were collected and analyzed anonymously.

Between January 2013 and June 2020, 21 patients 
(13 women and 8 men) with mean age 74.1 years (range 
26 – 98) underwent hip replacement for proximal femur 
fixation failure, one patient had a bilateral fixation fail-
ure, consequently overall hip replacements were 22 (12 
left and 10 right hip). 17 cases were on failure of extra-
capsular fracture fixation, while 5 cases were on failure 
of intracapsular fracture fixation. Extracapsular fracture 
patterns were as follows: 15 pertrochanteric, 1 intertro-
chanteric and 1 subtrochanteric fractures. Three kind of 
fixation device were used: 13 intramedullary nail, 5 ex-
tramedullary fixation devices and 4 cannulated screws. 
Preoperative diagnosis requiring salvage hip replace-
ment were: 12 cephalic screw cut-out, 3 non-union, 4 
post-traumatic osteoarthritis, 3 head avascular necrosis. 
The mean ASA score was 3 (range 1-4). All hip arthro-
plasty performed on previous conservative treatment 
were excluded. Minimum considered follow-up was 3 
months. (Tabs. 1, 2, 3).

Surgical indication, hip implant and bearing sur-
faces choices were made by our Department Director 
(M.L.) with high hip replacement experience. All surgi-
cal procedures were performed through a hip direct lat-
eral approach. 6 cases were hip hemiarthroplasty (HA) 
while 16 cases were total hip arthroplasty (THA).

We evaluated post-operative and follow-up X-rays 
to detect: stem subsidence, varus-valgus stem position 
(>5°), limb length inequality (>1cm), dislocation, com-
ponent loosening, heterotopic calcification classified ac-
cording to Brooker et al., cement leakage (13). At latest 
follow-up Harris Hip Score and Hip WOMAC Score 
were performed to evaluate functional outcomes. 

Results

We re-evaluated all patients at the most recent 
follow-up both radiographically and clinically. We 
performed 22 hip replacements, 2 patients did not 

complete the follow-up because of death onset due to 
other pathologies. 15 total hip arthroplasties and 5 hip 
hemiarthroplasties were re-evaluated, mean follow-up 
was 19.8 months (min 7 months – max 60 months) 
(Tab. 1).

Given poor bone-stock, patient age and lower 
surgical time (113 min, range 70 – 180), we implanted 
all HA as bipolar (metal on polyethylene) and cement-
ed. 3 patients had no complications during follow-up 
and satisfactory clinical outcome, while 2 (40%) expe-
rienced dislocations, consequently one was converted 
to standard THA and the other one to dual mobility 
THA. Both revision cases achieved full weight bear-
ing walking and no gait anomalies, x-rays evaluation 
at latest follow-up highlighted heterotopic calcifica-

Table 1. Patients demographics

HA THA

Tot. n. (F/M) 6 (5/1) 16 (9/7)

Lat. L/R 4/3 7/5
Surgical time minutes 
(min. – max.)

113 (70 – 180) 127 (75 – 210)

Follow-up months 
(min. - max.)

11.2 (5 – 19) 22 (7 – 60)

Follow-up incompleted n. 1 1

ASA (range) 3.2 (3 – 4) 2.8 (1 – 4)

Mean age (min. – max.) 88.2 (80 – 98) 67.6 (26 – 83)

Table 2. Failure of devices and conversion to HA and THA
Nail 

(HA/THA)
Plate 

(HA/THA)
Cut-out 10 (4/6) 0 (0/0)

Non-union 0 2 (1/1)

Post-traumatic osteoarthritis 1 (0/1) 2 (0/2)

Total 11 (4/7) 4 (1/3)

Table 3. Previous fracture diagnosis and failure diagnosis 

Previous Diagnosis. HA THA TOT

Lateral Fractures 5 10 15

Medial Fractures 0 5 5

Failure Diagnosis

Cut-Out 4 6 10

Non-Union 1 2 3

Post-Traumatic Ostheoarthiritis. 0 4 4

AVN 0 3 3
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tion (Brooker 3) in one patient however, she was as-
ymptomatic (13). 14 patients underwent 15 total hip 
arthroplasties. Mean operative time was 127 minutes 
(range 75 – 210). Several kinds of THA have been 
implanted: 10 cementless primary implant cups, 4 
cemented primary implant cups and 1 dual mobility 
cups, no revision cups were required as a first-choice 
implant. 4 cementless were press-fit, while 6 were line-
to-line and in 5 of them had been added acetabular 
screws. Due to minimal superior dome bone defect, 
autologous bone from femoral head was grafted in 2 
THA with cementless cup. 3 anatomical stems, 9 sin-
gle wedge tapered stems, 2 modular metaphyseal-di-
aphyseal fit stems and 1 cemented stem were used. 
Head sizes were: 1 28mm diameter head, 5 32mm 
diameter heads and 9 36mm diameter heads. Bearing 
surfaces were in 13 of 15 cases ceramic head on poly-
ethylene liner, while in 2 of 15 were metallic head on 
polyethylene liner however in 1 case Oxidized Zirco-
nium head (Oxinium, Smith and Nephew Memphis, 
TN, USA) was implanted (Tab. 4).

THA complications were minimal. We reported 
only 1 periprosthetic infection in dual mobility implant, 
which was treated by two-stages revision and at latest 
follow-up it was clinically and radiographically satisfac-
tory. We did not experience any dislocations, limb length 
discrepancies, loosening and neurovascular deficit. 2 
THA developed heterotopic calcification (Brooker 1 
and 2) at x-rays evaluation but both asymptomatic. [13] 
All prosthetic components were properly implanted.

THA functional outcome were overall good: 
Harris hip Score 86,5 (SD ± 6,2 range 73.6 – 96) and 

WOMAC 91,68 (SD ± 5,1 range 85.5 – 100); while 
HA outcomes were poorer highlighting Harris hip 
Score 65,8 (SD ± 14,03 range 48,9 – 84,5) and WO-
MAC 70,18 (SD ± 13,15 range 53.9 – 87.5).

Discussion

Though proximal femur fracture fixation failure 
rate is quite low 3-12%, it causes important patient 
disability and its surgical treatment is high demanding 
requiring an experienced surgeon (5, 7, 14).

Failure fixation salvage surgery could be reosteo-
synthesis or hip replacement. Literature suggests that 
hip replacement should be the first choice because of 
better clinical and functional results, however both 
procedures have high complications risk, consequently 
every candidate should be always properly selected be-
fore undergoing surgery (15-17). 

We reported different kind of fixation failure, 
such as nail cut-out (Fig. 1), nonunion, post-trau-
matic osteoarthritis and avascular necrosis, related to 
different fracture patterns, therefore they present sev-
eral technical challenges. Hip replacement options are 
two: hemiarthroplasty or total hip arthroplasty (THA) 
(Fig. 2). Factors such as: acetabular impairment, age, 
comorbidities and functional demand should be eval-
uated to determine whether THA or hemiarthroplasty 
is the best choice. The treatment of choice for elderly 
patients is usually hemiarthroplasty because of shorter 
operative time and smaller blood loss (17-19). In fact, 

Table 4. THA implants  
Components Total Number

Cup standard
Standard cementless 10
Standard cemented 4

Dual mobility 1

Head size
28mm 1
32mm 5
36mm 9

Bearing surfaces
Me-PE 2

CoP 13

Stem

Anatomic stem 3
Single wedge tapered stem 9

Modular stem 2
Cemented stem 1 Figure 1. Femur Cephalo-medullary nail with lag screw cut-out
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our study reports a considerable mean age difference 
86.4 vs 68.3, shorter operative time 113 minutes vs 
127 minutes (Tab. 1). Luthringer et al. outlined dif-
ferent functional outcomes between THA and hemi-
arthroplasty, in favor of THA, nonetheless complica-
tions such as dislocations, revision surgery, intra- and 
post-operative fracture and stem subsidence have the 
same rate in both procedures. We experienced more 
post-operative complications and poorer functional 
outcomes in HA than THA (19).

Mortazavi et al. pointed out that salvage hip re-
placement for intracapsular fracture yielded better re-
sults and less complications than those for extracapsular 
fracture. No bone loss is usually associated to intracapsu-
lar fracture, consequently primary hip replacement stem 
is suitable for salvage surgery (18). Even if we registered 
only 4 THA from medial fracture fixation failure, they 
outlined excellent results and no complications. Instead, 
conversion hip replacement for extracapsular fracture 
failure is a high demanding procedure for surgeons as 
several technical challenges could be faced: unstable 
fracture, proximal femoral bone loss, acetabular erosion 
due to lag screw cut-out, comminuted calcar, as well as 
difficult implant removal (20-25). Implant selection is 
crucial for satisfactory results. Intracapsular fracture are 
usually suitable for primary implant stem, we preferred 
rectangular tapered stem cementless. Several choices 
are available for extracapsular fracture failure. Metaph-
yseal fit stems are recommended when there is a good 
bone stock and no proximal bone loss. Most of cases 
we adopted a rectangular tapered stem which ensures 

metaphyseal and diaphyseal fit. When metaphyseal 
bone is compromised, varus or valgus deformity exists, 
or dislocations risks, or required different neck version, 
a good alternative is modular stem with diaphyseal fit. 
Actually, it is possible to modify diaphyseal-neck angle 
and version allowing to modulate off-set, limb length 
and implant stability (23, 25-29).

Whenever bone stock quality was not satisfacto-
ry, femoral canal shape was type c according to Dorr 
classification, we preferred cemented stem (30). Pri-
mary standard implant acetabular cup is recommended 
if there is no excessive superior dome bone loss. In 2 
cases autologous morcellized bone augmentation was 
necessary. Surgeon should be aware that press-fit has 
higher risk of intraoperative fracture than line-to-line 
fit, we used in 5 cases acetabular screw to add implant 
stability and implant bone in-growth (17,18).

There is no need for systematic use of cemented 
stem, modular or revision implants because they are no 
complication less. There is no evidence in literature to 
strongly suggest the choice of a particular implant. An 
interesting option in case of dislocation risk could be 
dual mobility cup and whenever large bone defect oc-
curs revision implants give an optimal functional and 
radiographic solutions (16-18, 20, 25-28).

Bearing surfaces are a complex issue nowadays, 
the most used head material was ceramic in 9 cases 
while in 3 cases metal on poly was necessary due to 
small acetabular size. A good alternative to metal head 
is Oxidized Zirconium which is a metallic material 
with physical properties similar to ceramic. We always 
used poly liner because it is safe and it could be cou-
pled with different material head as well. We had no 
issues related to bearing surfaces (31, 32).

Several complications are reported in literature. 
The most common one is dislocation, which is often 
caused by previous surgical approach, compromised 
hip abductor, insufficient medial offset (17, 25, 28, 29). 
We had only 1 dislocation in THA. In cases of disloca-
tion, revision surgery is required. Morice et al. reported 
excellent results with dual mobility cup, noticing an 
increasing trend as a primary implant in THA after 
fixation failure in France. Boulat et al. suggest to pre-
serve this option for high risk dislocation patients and 
to remember raising concerns about adverse local tis-
sue reactions (ALTS) (16, 20). Figure 2. THA after lag screw nail cut-out
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Another feared complication is periprosthetic 
fracture both intraoperative and post-operative, some 
authors report its rate 0-39% in salvage hip replace-
ment in proximal femur fixation failure, however we 
did not experience periprosthetic fractures (17, 21-24). 
Several technical tips are described in literature to re-
duce intraoperative periprosthetic fracture risk: some 
authors suggest to dislocate hip before fixation implant 
removal, other authors prefer to place the stem distally 
at least 3cm or two times the length of the most dis-
tal screw, or preventive metallic cerclage wire on distal 
screw hole is recommended as well (21-23).

Be aware of periprosthetic infection risk related 
to all articular replacement surgery. As a salvage hip 
surgery periprosthetic infection could be a devasting 
complication especially in elderly patient with poor 
bone stock and large bone loss, revision surgery could 
be extremely demolitive (17, 21, 24, 33, 34).

Mahmoud et al. noticed higher complication rate 
in THA after proximal femur fracture failure fixation 
compare to primary THA (24). However, DeHaan et 
al. consider surgical demanding and subsequent oper-
ative complications depending more on fixation device 
than fracture pattern (26).

Conclusion

Failure of proximal femur fracture osteosynthesis is 
a rare complication but somewhat challenging and 
highly disabling for patient. Generally, hip replace-
ment surgery is an optimal option as a salvage surgery 
in case of failure of proximal femur fracture fixation, 
granting pain relief and early functional recovery. It 
is a high demanding surgery because requires expe-
rienced and skilled surgeon and higher complication 
rate compared to primary hip replacement should be 
reminded and prevented as well (24, 28, 31, 32). Both 
THA and hemiarthroplasty are good treatment option 
and possible candidates should be properly evaluated. 
Although our study has some limitation, we outlined 
that conversion failed proximal femur fracture fixation 
to hip replacement is an optimal treatment option, 
however candidate patients must be evaluated because 
this surgery presents increase risk of complication and 
technical challenges.
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