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Abstract

Background and purpose A tendon-sparing modification of the posterior approach to the hip joint was introduced in the
specialist hip unit at our institution in 2016. The SPAIRE technique—acronym for “Saving Piriformis And Internus, Repair
of Externus” preserves the insertions of gemellus inferior, obturator internus, gemellus superior and piriformis intact.
We compare the results of the first 285 hip hemiarthroplasty patients, unselected but preferentially treated by our hip unit
surgeons using the SPAIRE technique, with 567 patients treated by all orthopaedic surgeons (including the hip unit) in the
department over the same 3.5 year period using the standard lateral approach. We report length of stay, return to pre-injury
level of mobility, place of residence and mortality at 120 days.

Patients and methods The review included all hemiarthroplasty patients. Pre-fracture mobility and place of residence,
surgical approach, grade of senior surgeon in theatre, stem modularity, acute and overall length of stay, mobility, place of
residence, re-operations and mortality at 120 days were recorded. Data were obtained from the National Hip Fracture Data-
base that included a telephone follow-up at 120 days and from electronic patient records.

Results The odds of returning to pre-injury level of mobility were higher in the SPAIRE technique group than in the standard
lateral group; adjusted odds ratio (95% confidence interval (CI)) 1.7 (1.1 to 2.7, p=0.01).

Interpretation When used in hip hemiarthroplasty, the SPAIRE technique appears safe and may confer benefit in maintain-
ing the pre-injury level of mobility over the standard lateral approach.

Keywords Hip hemiarthroplasty - Posterior approach - Tendon sparing - SPAIRE - Mobility

Introduction

Displaced intracapsular hip fracture patients are treated with
arthroplasty, most frequently being a hemiarthroplasty [1].
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patient satisfaction and health-related quality of life with
the standard posterior approach when compared with the
lateral approach although the recorded dislocation rate was
much higher in the posterior approach group [6]. Disloca-
tion, although relatively rare can lead to catastrophic conse-
quences in this frail cohort of patients [7-9].

In this paper we describe a reproducible tendon-sparing
modification of the posterior approach using the muscle
interval between gemellus inferior and quadratus femoris
leaving the insertions of gemellus inferior, obturator inter-
nus, gemellus superior and piriformis intact—the SPAIRE
technique (acronym for “Saving Piriformis And Internus,
Repair of Externus”). This has been adopted by the surgeons
at our specialist hip unit when performing hip hemiarthro-
plasty for displaced intracapsular fractures. In 2020, the
SPAIRE technique was also adopted in 5.7% of all hemi-
arthroplasties performed in Norway, as shown in the 2021
annual report of the Norwegian hip fracture database [10].

The aim of this article is to report on details of the
SPAIRE technique with results on the first 285 hemiar-
throplasty cases performed at our unit, comparing return
to pre-injury level of mobility of these patients at 120 days
post-admission with that of hemiarthroplasty patients oper-
ated on over the same period for whom the standard lateral
approach was used.

Patients and methods

Data were obtained from the NHFD that included a tele-
phone follow-up at 120 days, and we searched our hospital
electronic patient record system for all patients undergo-
ing hip hemiarthroplasty between 28 September 2016 and
31 March 2020. We recorded return to pre-injury level of
mobility at 120 days post-admission (routinely recorded
on the NHFD database as one of the following categorical
variables: “freely mobile without aids”, “mobile outdoors
with one aid”, “mobile outdoors with two aids or frame”,
“some indoor mobility but never goes outside without help”,
and “no functional mobility”), length of stay, pre- and post-
operative place of residence, complications requiring re-
operations including closed manipulation of dislocated joints
and mortality within 120 days. One hundred and twenty-day
follow-up rates recorded on the NHFD for our hospital (for
all hip fracture types) were over 97% over the 4-year study
period (97.1% in 2019, 98% in 2018, 97.9% in 2017 and
99.3% in 2016).

Operative technique (standard lateral approach)
The patient is positioned in the lateral position with both

hips in slight flexion and neutral rotation. The draping pro-
cess includes making a leg bag to prevent contamination
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of the operated limb during femoral preparation. A skin
incision is made over the lateral aspect of the greater tro-
chanter. Dissection is made down to the fascia lata, which
is incised distally to allow blunt splitting of the fibres of
gluteus maximus proximally, exposing the trochanteric bursa
as well as the tendinous cuff that originates from the fibres
of gluteus medius inserting onto the greater trochanter. The
cuff is sharply incised along its anterior and proximal bor-
ders, leaving the posterior third of the trochanteric attach-
ment intact ensuring a tendinous edge is left on each side of
the incised cuff allowing for adequate closure at the end of
the procedure. Fibres of gluteus minimus are divided along
with the anterior capsule exposing the anterior aspect of the
femoral neck and fracture. Femoral neck osteotomy is car-
ried out obliquely allowing the femoral head to be retrieved.
The acetabular cavity is checked for intact cartilage and pro-
tected with a saline-soaked swab. The limb is positioned
inside the leg bag to allow access to the femoral canal. After
adequate preparation of the proximal femur, a prosthesis of
correct size, offset and position is implanted. The saline-
soaked swab is removed from the acetabular cavity prior to
the final reduction. The anterior capsule and fibres of gluteus
minimus are closed with non-absorbable suture followed by
reattachment of the cuff of gluteus medius tendon onto the
greater trochanter.

Operative technique (SPAIRE)

The patient is positioned in the lateral position with both
hips in slight flexion and neutral rotation. A skin incision is
made from the area where the tendon of gluteus maximus
inserts on the femur, along the posterior border of the greater
trochanter to reach the area proximal to its tip (Fig. 1). Dis-
section is made down to the fascia lata, which is incised

Fig. 1 A skin incision is made between the level of gluteus maximus
insertion on the femur, along the posterior border of the greater tro-
chanter, curving gently posteriorly in the region proximal to the tip of
the greater trochanter
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Fig.2 The interval between the insertions of quadratus femoris and
gemellus inferior muscles onto the posterior aspect of the greater tro-
chanter is identified by blunt dissection

Fig.3 A plane is developed by passing a periosteal elevator between
the capsule and the proximal short external rotators (namely gemellus
inferior, obturator internus, capsule gemellus superior and piriformis)

distally to allow blunt splitting of the fibres of gluteus
maximus proximally, exposing the trochanteric bursa and
posterolateral aspect of the greater trochanter. The interval
between the insertions of quadratus femoris and gemellus
inferior muscles onto the posterior aspect of the greater tro-
chanter is identified by blunt dissection (Fig. 2), revealing
the trochanteric branches of the medial circumflex artery
which are cauterised and divided exposing the posterior
capsule. The sciatic nerve is identified posterior to the short
external rotators. Tension is then taken off the short exter-
nal rotators by an assistant lifting the knee to a position of
neutral hip abduction. A plane is developed by passing a
periosteal elevator between the capsule and the proximal
short external rotators (namely gemellus inferior, obturator
internus, gemellus superior and piriformis—Fig. 3). This
muscle group is elevated with a slim retractor. The proximal
half of the quadratus femoris muscle insertion is divided
along with the insertion of obturator externus and the poste-
rior capsule insertion onto the posterior aspect of the femoral

Fig.4 The proximal half of the quadratus femoris muscle insertion is
then divided along with the insertion of obturator externus and the
posterior capsule insertion onto the posterior aspect of the femoral
neck

Fig.5 The capsule tagged in three distinct points using a strong non-
absorbable suture: proximally, distally along with the adjacent tendon
insertion of obturator externus and a third point midway between both

neck (Fig. 4). The proximal extension of the posterior capsu-
lotomy is completed taking care not to damage the proximal
short external rotators which are retracted, or the labrum.
The capsule is tagged in three distinct points using braided
non-absorbable suture (Ethibond number 2—Ethicon, Som-
merville, New Jersey, USA) proximally, distally along with
the adjacent tendon insertion of obturator externus and a
third point midway between both (Fig. 5). The tagged cap-
sule is lifted and retracted, acting as a protective layer over
the sciatic nerve.

The hip is flexed further and internally rotated to 90°.
This manoeuvre completes the fracture displacement and
exposes the femoral neck beneath the intact group of short
external rotators. An inferior retractor is placed on the
medial surface of the femoral neck allowing for a safe oste-
otomy of the femoral neck (Fig. 6). Loose bone fragments
and redundant capsular attachments are removed. The femo-
ral head is extracted using a tapered cork-screw, revealing
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Fig. 6 Inferior retractor placed on the medial surface of the femoral
neck allowing for a safe femoral neck osteotomy

the acetabular cavity for inspection of its articular surface
and labrum, and allowing removal of any remaining bony
fragments. A small swab soaked in saline in placed in the
acetabulum for protection of its articular surface.

With a saline-soaked swab protecting the posterior soft
tissues and skin edge of the surgical wound, a femoral eleva-
tor is placed under the anteromedial aspect of the osteot-
omised femoral neck. The hip is flexed to near 90° and held
in 90° of internal rotation by the assistant. This position
exposes the cut surface of the femoral neck ready for access
and preparation of the proximal femoral canal (Fig. 7). The
insertions of the proximal short external rotators that are left
intact in this technique are located anteriorly on the medial
surface of the greater trochanter as demonstrated by Ito et al.
and do not obstruct access to the femoral canal, so instru-
mentation can be carried out as normal [11].

A definitive femoral prosthesis of correct size, femoral
offset and position is implanted as per the corresponding
operative technique and pre-operative planning. The swab
soaked in saline is removed from the acetabulum and the
hip reduced. A test of stability in flexion—adduction—inter-
nal rotation (FAIR) reveals the intact proximal short inter-
nal rotators, which tighten up in FAIR preventing posterior
dislocation (Fig. 8). The hip is also checked for stability
throughout its arc of motion including extension—abduc-
tion—external rotation (EAER), which is stabilised by the
intact anterior capsule.

Prior to closure, two 2.5 mm drill holes are made on
the posterior aspect of the greater trochanter at the level of
each stay suture, which are passed through. A stay suture
may be passed through the gluteal insertion on the greater
trochanter. Figure 9 shows three stay sutures used, one of
which passed through the gluteal tendon insertion. The stay
sutures are tied accordingly with each knot positioned over
its respective hole avoiding prominence. Each suture is then
trimmed short once tied. Thorough irrigation with saline is
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Fig.7 Osteotomised femoral neck ready for access and preparation of
the proximal femoral canal. Note the insertions of the proximal short
external rotators on the medial surface of the greater trochanter, posi-
tioned anterior to the entry point for instrumentation of the femoral
canal

followed by closure of fascia, fat and skin. Post-operative
instructions allow for full weight bearing as able as soon as
the anaesthetic wears off and there are no functional restric-
tions whatsoever.

A video demonstrating this technique is available on
VuMedi, a medical education website (www.vumedi.com)
[12].

Fig.8 Test of stability in flexion—adduction—internal rotation (FAIR)
revealing the intact proximal short internal rotators, which tighten up
preventing posterior dislocation
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Fig.9 Prior to closure, two 2.5 mm drill holes are made on the pos-
terior aspect of the greater trochanter at the level of each stay suture,
which are passed through. A third suture passed through the gluteal
tendon insertion is also shown

Analyses

Patient demographic characteristics are summarised for
each surgical approach group, in terms of numbers and per-
centages for categorical variables and means and standard
deviations or medians and interquartile ranges for continu-
ous variables. The odds of returning to pre-injury level of
mobility are compared between both groups using logistic
regression and results reported as adjusted odds ratio (OR)
with 95% confidence interval (CI) and p value. Similarly,
further analyses use logistic regression to compare the odds
of returning to pre-injury place of residence from ward and
Trust discharge, and of being resident at pre-injury place of
residence at 120 days follow-up. Ward and total length of
stay are compared between both groups using linear regres-
sion and results reported as adjusted difference in means
with 95% CI and p value. Mortality within 120 days is com-
pared using Cox regression, and an adjusted hazard ratio
(HR), 95% CI and p value reported. All analyses are adjusted
for patient sex, age, pre-injury level of mobility, pre-injury
place of residence, AMTS, ASA, type of operation and
grade of senior surgeon present. Unadjusted analyses are
also reported. All analyses were conducted in R [13].

Results

285 cases using the SPAIRE technique were performed from
28 September 2016 to 31 March 2020. In the same period,
567 cases using the lateral approach were performed by all
surgeons involved with trauma care at our department. 3
cases performed by a single surgeon using a modified pos-
terior approach in which obturator internus was deliberately
divided but piriformis preserved, were excluded from the

analyses presented in this paper. Only 1 patient could not be
contacted at 120 days so was lost to follow-up.
Table 1 summarises the population demographics.
Table 2 describes the two surgical approach groups in
terms of the level of surgeon seniority present during surgery
and the type of implant used. A cemented Exeter stem was
used in every case in this cohort, being either a monoblock
Exeter Trauma Stem (ETS—Stryker Corporation, Kalama-
z00, Michigan, USA) or a bipolar modular construct using
the Exeter V40 stem with an Orthinox stainless steel head in
a Universal Head Bipolar System (UHR) bipolar head com-
ponent (Stryker Corporation, Kalamazoo, Michigan, USA).
Table 3 shows results of analyses comparing the outcomes
measured between SPAIRE and lateral approaches. Data on
120-day level of mobility were available for 252 of the 285
(88.4%) SPAIRE and 460 of the 567 (81.1%) lateral proce-
dures. The odds of returning to pre-injury level of mobility
were higher in the SPAIRE group than in the lateral group,
adjusted OR (95% CI) 1.7 (1.1 to 2.7), p=0.01. Survival
within 120 days was improved in the SPAIRE group, com-
pared to the lateral group, adjusted HR for mortality (95%
CI) 0.6 (0.4 to 0.9), p=0.02. There was little evidence of
an effect of surgical approach on other outcomes measured.
Complications requiring re-operations in the entire series
included 3 peri-prosthetic fractures (0.4%—2 cases from
the lateral group treated with open reduction and internal
fixation and 1 case from the SPAIRE group treated with
revision of the femoral component). There were 3 peri-
prosthetic infections (0.4%—1 case from the lateral group
treated with washout and debridement only, 1 case from the
lateral group treated with debridement and implant retention
and 1 case from the SPAIRE group treated with Girdlestone
excision arthroplasty). 4 dislocations (4 patients) occurred
in the whole cohort (0.5%—3 cases from the lateral group
(0.5%) treated with conversion to total hip replacement and
1 case from the SPAIRE group (0.4%) treated with closed
manipulation under anaesthetic and no recurrence). There
was 1 traumatic wound dehiscence in a case from the lateral
group treated with washout and closure. There were no cases
of nerve palsy.

Discussion

In 2012, Han et al. reported a reduced incidence of dis-
location using a minimally invasive posterior approach
in patients suffering a neurological disorder. The authors
described a modification by which piriformis, gemellus
superior and obturator internus were left intact [7]. In their
description, a conventional capsule repair was carried out
prior to closure. Modifications in surgical technique have
been previously attempted to improve joint stability after
hemiarthroplasty in patients at increased risk as a result
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Table 1 Demographic
characteristics of patients, by

Characteristic

SPAIRE (N=285) Lateral (N=567)

surgical approach Sex, n (%)
Female
Male
Age in years, mean (SD)
Pre-fracture mobility, n (%)
Freely mobile without aids

Mobile outdoors with one aid

Mobile outdoors with two aids or frame
Some indoor mobility but never goes outside with-

out help

No functional mobility

Pre-fracture place of residence, n (%)

Own home/sheltered housing
Residential care

Nursing care

Pre-operative AMTS, median (IQR)

Pre-operative AMTS, n (%)
0-7
8-10
Not reported
ASA grade, n (%)
1

2
3
4
5

181 (63.5) 385 (67.9)
104 (36.5) 182 (32.1)
85.61 (7.4) 85.44 (1.7)
74 (26.0) 125 (22.0)
78 (27.4) 135 (23.8)
31 (10.9) 76 (13.4)
102 (35.8) 230 (40.6)
0 1(0.2)
231 (81.1) 436 (76.9)
34 (11.9) 90 (15.9)
20 (7.0) 41(7.2)
9 (5to 10) 8 (4 to 10)
110 (38.6) 246 (43.4)
172 (60.4) 315 (55.6)
3(1.1) 6(1.1)
2(0.7) 5(0.9)
56 (19.6) 104 (18.3)
201 (70.5) 411 (72.5)
26 (9.1) 45(7.9)
0 2(0.4)

SPAIRE: Saving Piriformis And Internus, Repair of Externus; AMTS: Abbreviated Mental Test Score;
ASA: American Society of Anaesthesiologists

Table 2 Operation
characteristics, by surgical

SPAIRE (N=285) Lateral (N=567)

approach

Consultant level
ST3+
Stem type, n (%)

Exeter V40 stem with UHR bipolar head

Exeter ETS monoblock stem

Grade of senior surgeon present, n (%)

253 (88.8) 470 (82.9)

32(11.2) 97 (17.1)
128 (44.9) 128 (22.6)
157 (55.1) 439 (77.4)

SPAIRE: Saving Piriformis And Internus, Repair of Externus; ST3+: Specialty Trainee year 3 or above;
ETS: Exeter Trauma Stem (Stryker Corporation, Kalamazoo, Michigan, USA); UHR: Universal Head
Bipolar System (Stryker Corporation, Kalamazoo, Michigan, USA)

of a specific comorbidity [14]. The SPAIRE technique for
total hip arthroplasty was reported by Hanly et al. [15].

The SPAIRE technique in hip hemiarthroplasty was first
performed on 28 September 2016 by the senior author.
An initial report on the first 25 hemiarthroplasty cases
using the SPAIRE technique at our institution suggested
the technique was feasible and safe to be used [16].

@ Springer

In a cadaveric study, Vaarbakken et al. demonstrated the
importance of the short external rotators (namely the piri-
formis, gemellus superior, obturator internus and gemel-
lus inferior muscles) in hip function, acting as the main
extensor and abductor muscle group of the flexed hip (i.e.
when the hip is in a flexed position of up to 90°). This
is of particularly significant importance for movements
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Table 3 Comparisons of outcomes between SPAIRE and lateral approach groups
Outcome SPAIRE Lateral Statistic Estimate Estimate (95% CI) p value**
(unad- adjusted**
justed)*
120-day mobility the  n (%) n (%) Odds ratio 1.3 1.7(1.1t02.7) 0.01
same as pre-fracture 139 (55.2) 227 (49.3)
mobility—based on
252 SPAIRE and
460 lateral "
Mortality (within n (%) n (%) Hazard ratio 0.6 0.6 (0.4t00.9) 0.02
120 days) 33 (11.6) 109 (19.2)
Ward length of stay, Median (IQR), mean  Median (IQR), mean  Difference in means — 1.1 —1.0(-2.1t00.1) 0.08
in days (SD) (SD)
9(7t013),10.6 (6.2) 10 (7 to 13),11.7 (8.2)
Overall length of stay, Median (IQR), mean = Median (IQR), mean  Difference in means — 1.8 —2.0(-431t00.2) 0.07
in days (SD) (SD)
12 (8 to 25), 18.2 14 (8 to 26), 19.9
(15.06) (16.9)
Ward discharge n (%) n (%) Odds ratio 1.2 1.3(0.91t0 1.8) 0.1
destination the 154 (55.4) 276 (51.4)
same as pre-fracture
residence—based
on 278 SPAIRE and
537 lateral
Trust discharge n (%) n (%) Odds ratio 1.2 1.1 (0.8to 1.7) 0.5
destination the 231 (83.7) 430 (81.1)
same as pre-fracture
residence—based
on 276 SPAIRE and
530 lateral '
120 day residence the  n (%) n (%) Odds ratio 0.8 0.8 (0.5t01.3) 0.4
same as pre-fracture 202 (80.2) 384 (83.5)

residence—based
on 252 SPAIRE and
460 lateral

SPAIRE: Saving Piriformis And Internus, Repair of Externus

“Model including surgical approach only

“*Model including surgical approach, adjusting for sex, age, pre-fracture mobility, pre-op place of residence, AMTS (cognition—binary), ASA
(comorbidities—3 categories), type of operation and grade of senior surgeon present

"Data on mobility and place of residence at 120 days post-surgery were not available for 33 (died before 120 days) SPAIRE and 107 (106 died
before 120 days; 1 uncontactable) lateral participants

777 SPAIRE and 30 lateral participants died before ward discharge and are excluded from this analysis

such as rising from a chair and climbing stairs. The same
authors named these four muscles quadriceps coxa due to
their synergistic action on movements of the hip and for
attaching as a same group onto the greater trochanter [17].
By preserving these important muscles along with gluteus
medius and minimus, the SPAIRE technique may facilitate
better recovery in hemiarthroplasty patients. This contrasts
with the standard lateral approach, where a significant
proportion of the largest muscle group of the hip, glu-
teus medius and minimus are split or divided, potentially
impacting on hip function. We believe the combination of
this muscle sparing approach with an enhanced capsular

repair at the end of the procedure provide sufficient sta-
bility to enable patients to fully weight bear and mobilise
with no restrictions whatsoever after surgery, the same as
for the standard lateral approach. By preserving the short
external rotators along with a posterior repair that includes
capsule and obturator externus, the SPAIRE technique may
reduce the dislocation rate associated with the standard
posterior approach whilst potentially improving functional
outcomes for this frail group of patients. The experience
of our hip unit with this tendon-preserving technique has
been positive, and although objective measurements have
not been possible in this retrospective study, we have not
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observed an increase in surgical time or blood loss when
compared to the standard lateral approach.

This report has limitations. It is an observational study
of only 852 cases. Although the patient population in this
study may not be large enough to capture significant differ-
ences between each group for rare events such as disloca-
tion, infection or neurovascular injury, the single episode
of a traumatic dislocation in the SPAIRE group (0.4%)
versus three non-traumatic dislocation episodes in the lat-
eral approach group (0.5%) and no reported neurovascular
injury are reassuring findings and do not raise concerns of
possible harm to patients associated with this new tech-
nique. While the majority of operations across both series
were carried out in the presence of consultant level sur-
geons, the SPAIRE group comprised of hip subspecialty
consultant level presence in 88.8% of cases, in contrast to
involvement of consultant level from all orthopaedic sub-
specialties (including hip) in the lateral group in 82.9% of
cases. Being a modification of the posterior approach, the
SPAIRE technique is more likely to be adopted initially
by hip subspecialty surgeons who are more familiar with
that approach. However, specialist hip consultant level
presence at surgery in the SPAIRE group is unlikely to
explain the improved rates of return to pre-injury level of
mobility and mortality observed in that group. No patients
were selected for referral to the hip team; patients had their
operations under the care of the orthopaedic consultant
on-call, usually on the first available list after their admis-
sion as recommended by NICE guidance on hip fracture
care [3]. A higher proportion of constructs using modular
stems with a bipolar head were used in the SPAIRE group
(44.9% vs. 22.6% in the lateral group). This construct is
used in preference to a monoblock stem by the hip unit
specialist surgeons to match individual patient anatomy
in situations when it is felt that a monoblock stem will not
meet this requirement. However, neither stem modular-
ity nor the use of a bipolar head construct are likely to
explain the improved rates of return to pre-injury level
of mobility and mortality observed in the SPAIRE group.
There is no evidence in the literature that either of these
improve mobility or mortality rates in hip hemiarthro-
plasty patients within 120 days [18-20]. The SPAIRE
approach has significantly better clinical outcomes than
the lateral approach in this study. However, this is not to
say that the SPAIRE approach is superior to the conven-
tional posterior approach with regards to function. A com-
parison of the SPAIRE approach with the conventional
posterior approach was not possible in this retrospective
cohort as not used at our department.

Following the recommended stages of surgical innovation
of the IDEAL framework a multicentre randomised con-
trolled trial sponsored by our institution and funded by the
National Institute for Health Research (NIHR) is under way
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[21]. Currently in its recruitment phase, the HemiSPAIRE
study aims to compare the SPAIRE and the standard lateral
approaches in hip hemiarthroplasty with regards to function.

Conclusion

When treating displaced intracapsular fracture patients with
hip hemiarthroplasty, the SPAIRE approach appears safe and
may provide not only joint stability but also superior func-
tional recovery, as demonstrated by an increase in return to
pre-injury level of mobility compared to that of a standard
lateral approach. However, further research is required to
conclude any potential benefits. The SPAIRE technique is
routinely used for hemiarthroplasty by all hip specialist sur-
geons and trainees at our unit.

Author contributions All authors contributed to the study conception
and design. Material preparation, data collection and analysis were
performed by John Charity, Susan Ball and John Timperley. The first
draft of the manuscript was written by John Charity and all authors
commented on previous versions of the manuscript. All authors read
and approved the final manuscript.

Author information John Charity: paid consultant by Stryker corpora-
tion; Paid consultant by Materialise NV; Chief Investigator for a NIHR
(National Institute of Health Research) funded clinical trial (The Hemi-
SPAIRE Study). Institutional support by Stryker corporation.

Susan Ball: Susan Ball is supported by the National Institute for
Health Research Applied Research Collaboration South West Penin-
sula. The views expressed in this publication are those of the author(s)
and not necessarily those of the National Institute for Health Research
or the Department of Health and Social Care.

Andrew John Timperley: Royalties from Stryker corporation.

Funding No funding was received to assist with the preparation of
this manuscript.

Declarations

Conflict of interest The authors declare the above financial interests/
personal relationships which may be considered as potential compet-
ing interests.

Ethics approval This work is part of ongoing routine review of a cohort
of patients so it is exempt from IRB approval.

Consent The authors affirm that informed consent was obtained for
publication of the intra-operative images (Figs. 1, 2, 3,4, 5,6, 7, 8
and 9).

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article's Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in



The use of a modified posterior approach (SPAIRE) may be associated with an increase in return... 163

the article's Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

10.

11.

Gjertsen JE, Fenstad AM, Leonardsson O, Engesater LB, Kir-
rholm J, Furnes O, et al. Hemiarthroplasties after hip fractures in
Norway and Sweden: a collaboration between the Norwegian and
Swedish national registries. HIP Int. 2014;24:223-30.

Griffiths F, Mason V, Boardman F, Dennick K, Haywood K,
Achten J, et al. Evaluating recovery following hip fracture: a
qualitative interview study of what is important to patients. BMJ
Open. 2015;5:e005406.

National Clinical Guideline Centre. The management of hip frac-
ture in adults. 2011;664.

Parker MJ, Pervez H. Surgical approaches for inserting
hemiarthroplasty of the hip. Cochrane Database Syst Rev.
2002;CD001707.

Enocson A, Tidermark J, Tornkvist H, Lapidus LJ. Dislocation
of hemiarthroplasty after femoral neck fracture: better outcome
after the anterolateral approach in a prospective cohort study on
739 consecutive hips. Acta Orthop. 2008;79:211-7.

Kristensen TB, Vinje T, Havelin LI, Engesaeter LB, Gjertsen J-E.
Posterior approach compared to direct lateral approach resulted
in better patient-reported outcome after hemiarthro- plasty for
femoral neck fracture 20,908 patients from the Norwegian Hip
Fracture Register. Acta Orthop. 2016;87:29-34.

Han S-K, Kim Y-S, Kang S-H. Treatment of femoral neck frac-
tures with bipolar hemiarthroplasty using a modified minimally
invasive posterior approach in patients with neurological disor-
ders. Orthopedics. 2012;35:e635-40.

Salem KMI, Shannak OA, Scammell BE, Moran CG. Predictors
and outcomes of treatment in hip hemiarthroplasty dislocation.
Ann R Coll Surg Engl. 2014;96:446-51.

Skoldenberg O, Ekman A, Salemyr M, Bodén H. Reduced dislo-
cation rate after hip arthroplasty for femoral neck fractures when
changing from posterolateral to anterolateral approach. Acta
Orthop. 2010;81:583-7.

Helse Bergen HF O klinikk, Universitetssjukehus H. Nasjonal
kompetansetjeneste for leddproteser og hoftebrudd. 2021.

Ito Y, Matsushita I, Watanabe H, Kimura T. Anatomic mapping of
short external rotators shows the limit of their preservation during
total hip arthroplasty. Clin Orthop Relat Res. 2012;470:1690-5.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Charity J. Cemented hip hemiarthroplasty via the posterior
approach using the Spaire Technique. vumedi.com. 2019. https://
www.vumedi.com/video/cemented-hip-hemiarthroplasty-via-the-
posterior-approach-using-the-spaire-technique/.

R Core Team. R: a language and environment for statistical com-
puting. Vienna: R Found. Stat. Comput. 2020. https://www.r-proje
ct.org/.

Williams CRP, Kernohan JG, Sherry PG. A more stable posterior
approach for hemiarthroplasty of the hip. Injury. 1997;28:279-81.
Hanly RJ, Sokolowski S, Timperley AJ. The SPAIRE technique
allows sparing of the piriformis and obturator internus in a modi-
fied posterior approach to the hip. Hip Int. 2017. http://www.hip-
int.com/article/17867¢92-6d0f-46ea-9ble-7d84d216ef1f.

Lee PY, Charity J, Timperley J. Details of a tendon—sparing pos-
terior approach in hemiarthroplasty in the treatment of displaced
intracapsular neck of femur fracture. J Arthritis. 2017;06:3-7.
https://www.omicsgroup.org/journals/details-of-a-tendonspar
ing-posterior-approach-in-hemiarthroplasty-in-thetreatment-of-
displaced-intracapsular-neck-of-femur-fractur-2167-7921-10002
43.php?aid=90059.

Vaarbakken K, Steen H, Samuelsen G, Dahl HA, Leergaard TB,
Nordsletten L, et al. Lengths of the external hip rotators in mobi-
lized cadavers indicate the quadriceps coxa as a primary abductor
and extensor of the flexed hip. Clin Biomech. 2014;29:794-802.
https://doi.org/10.1016/j.clinbiomech.2014.05.011.

Sims AL, Parsons N, Achten J, Griffin XL, Costa ML, Reed MR.
A randomized controlled trial comparing the Thompson hemi-
arthroplasty with the Exeter polished tapered stem and Unitrax
modular head in the treatment of displaced intracapsular fractures
of the hip. Bone Joint J. 2018;100-B:352-60.

Filippo M, Driessen A, Colarossi G, Quack V, Tingart M, Esch-
weiler J. Bipolar versus monopolar hemiarthroplasty for dis-
placed femur neck fractures: a meta-analysis study. Eur J Orthop
Surg Traumatol. 2020;30:401-10. https://doi.org/10.1007/
$00590-019-02600-6.

Rogmark C, Leonardsson O, Garellick G, Kérrholm J. Monoblock
hemiarthroplasties for femoral neck fractures—a part of orthopae-
dic history? Analysis of national registration of hemiarthroplasties
2005-2009. Injury. 2012;43:946-9.

McCulloch P, Altman DG, Campbell WB, Flum DR, Glasziou P,
Marshall JC, et al. No surgical innovation without evaluation: the
IDEAL recommendations. Lancet. 2009;374:1105-12.

@ Springer


http://creativecommons.org/licenses/by/4.0/
https://www.vumedi.com/video/cemented-hip-hemiarthroplasty-via-the-posterior-approach-using-the-spaire-technique/
https://www.vumedi.com/video/cemented-hip-hemiarthroplasty-via-the-posterior-approach-using-the-spaire-technique/
https://www.vumedi.com/video/cemented-hip-hemiarthroplasty-via-the-posterior-approach-using-the-spaire-technique/
https://www.r-project.org/
https://www.r-project.org/
http://www.hip-int.com/article/17867e92-6d0f-46ea-9b1e-7d84d216ef1f
http://www.hip-int.com/article/17867e92-6d0f-46ea-9b1e-7d84d216ef1f
https://www.omicsgroup.org/journals/details-of-a-tendonsparing-posterior-approach-in-hemiarthroplasty-in-thetreatment-of-displaced-intracapsular-neck-of-femur-fractur-2167-7921-1000243.php?aid=90059
https://www.omicsgroup.org/journals/details-of-a-tendonsparing-posterior-approach-in-hemiarthroplasty-in-thetreatment-of-displaced-intracapsular-neck-of-femur-fractur-2167-7921-1000243.php?aid=90059
https://www.omicsgroup.org/journals/details-of-a-tendonsparing-posterior-approach-in-hemiarthroplasty-in-thetreatment-of-displaced-intracapsular-neck-of-femur-fractur-2167-7921-1000243.php?aid=90059
https://www.omicsgroup.org/journals/details-of-a-tendonsparing-posterior-approach-in-hemiarthroplasty-in-thetreatment-of-displaced-intracapsular-neck-of-femur-fractur-2167-7921-1000243.php?aid=90059
https://doi.org/10.1016/j.clinbiomech.2014.05.011
https://doi.org/10.1007/s00590-019-02600-6
https://doi.org/10.1007/s00590-019-02600-6

	The use of a modified posterior approach (SPAIRE) may be associated with an increase in return to pre-injury level of mobility compared to a standard lateral approach in hemiarthroplasty for displaced intracapsular hip fractures: a single-centre study of 
	Abstract
	Background and purpose 
	Patients and methods 
	Results 
	Interpretation 

	Introduction
	Patients and methods
	Operative technique (standard lateral approach)
	Operative technique (SPAIRE)
	Analyses

	Results
	Discussion
	Conclusion
	References




