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BACKGROUND: 
HIP FRACTURES

EPIDEMIOLOGY

THE RATIONALE FOR OPERATIVE 
HIP FRACTURE CARE

Proximal Femoral (Hip) Fractures
(AO/OTA classifications)

A1

A2

A3
Population Predictions for Seniors & Children

(US Bureau of Census) 

80% of hip fractures occur in those over the age of 75 years (median age 84 years).3-5 

Approximately 300,000 hip fractures occur each year in the United States.6 
Over 1 million hip fractures occur between the EU27 and North America each year.6,7 
Extracapsular fractures account for approximately 50% of all hip fractures recorded 
and are generally ‘fixed’ 
with a nail or plate. 
Intracapsular fractures 
are generally ‘replaced’ 
with a hemiarthroplasty 
or total hip 
replacement.1-5

The key driver for operative management is the prevention of pre-terminal decline. 
Failure to recover some form of mobility renders these already highly vulnerable 
patients, more liable to develop venous thromboembolism, chest infections and 
pressure sores. Problems with personal hygiene, independence and activities of 
daily living rise exponentially with an unfixed fracture. Pain is also a key indication 
for surgery; from a humanitarian perspective, operative fixation is akin to a palliative 
procedure to allow comfort for patients in their last days. Hip surgery should be 
performed urgently, 
noting that pain and 
immobility are key 
indications for surgery. 
The goal of surgery is to 
restore mobility and to 
ameliorate any decline 
in the patient’s 
independence and 
ability to function.
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Hip fractures present a 
significant global challenge. As 
the population ages, osteoporotic 
fractures become increasingly 
common, and are escalating costs to 
health care services worldwide.

1-in-6 white women will suffer a hip 
fracture in their lifetime. The 1-year 
mortality rate after a hip fracture is as high 
as 30%. A large proportion of patients who 
survive beyond this often require prolonged 
supportive care.1,2

In the UK, nearly 2% of all acute hospital 
beds are occupied by hip fracture 
patients and this one injury carries 
a total cost equivalent of 
approximately 1% of the 
whole NHS budget.3
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ECONOMIC BURDEN

MAJOR CAUSES
OF REOPERATION

UNMET NEED SOLUTION

Cut-Out Fracture at distal
nail tip

Hip Fracture 
numbers

Annual cost 
per episode

France

EUROPE 

73,630 $39,717

Germany 129,849 $36,995

Italy 90,539 $49,642

Netherlands 13,395 $47,119

Spain 40,473 $44,409

Sweden 20,280 $45,870

UK 79,243 $29,072

AVERAGE $41,832

An analysis of the 2014 Medicare database8 showed 
the estimated cost per patient within acute care 
intertrochanteric hip fractures is $52,512 in the first 
365 days ($44,135 in first 90 days). Another paper with 
data from Medicare 2013-2015 shows one year costs 
for an intertrochanteric fracture without a reoperation 
was $55,701.

In Europe7, the one-year costs for hip fractures are also 
substantial, averaging $41,832 per patient episode.

ECONOMIC IMPACT
OF REOPERATION

Episode cost without 
reoperation (US)

Episode cost with 
reoperation (US)

$55,701 $93,730

Data from Medicare between 2013 and 2015 shows 
that the additional one year cost for those needing 
a reoperation following intertrochanteric fracture 
fixation was $38,029 versus those patients who did 
not have a reoperation ($93,730 vs $55,701).9

Over-engineered solutions contribute to 
excess operative time and deflect from 
the important clinical steps, such as 
fracture reduction, implant placement 
and tip-apex distance.11

The Metro Jig™ is a curved jig with 
flexi-drive that allows surgeons to 
‘operate around a corner’ and facilitates 
faster surgery. It is especially useful in 
overweight and obese patients.

The simple surgical technique allows 
surgeons to concentrate on the 
important aspects such as fracture 
reduction, implant placement and 
tip-apex distance.

A metanalysis of randomized evidence10 
published in 2015 analysing intertrochanteric 
fracture showed:
5.5% (248/4506)  All-Cause Reoperation %
3.5%   Cut-Out %
1.2%   Distal Femur Fracture %

Cut-Out is the leading cause of failure of 
fixation in proximal femoral fractures 
accounting for half of all reoperations.

Cut-out rates for trochanteric hip nails 
with screw or helical blade femoral head 
fixation on average 3.5%.10,11

The X-Bolt is 25% stronger to push-out 
and 380% stronger in rotational stability 
vs hip screws or helical blades.12,13

The expanding wings give haptic feedback 
to the surgeon on the bone quality.

Large multi-center clinical trials with the 
X-Bolt have cut-out rates consistently 
<1%, before the recent design improvements 
giving better ergonomics and better 
tip-apex distance.14,15

Distal Fracture at the tip of either a 
short or long nail is the second leading 
cause of fixation failure at 1.2%.10,11

High stress concentration at the tip of 
a short or long nail, as well as mismatch 
of femoral curvature, lead to increased 
risk of fracture at distal nail tip.

The Pro-X1™ Nail has a distal taper and 
prongs to alleviate stress concentration at 
the tip of the nail. Biomechanical studies 
have shown this to significantly reduce 
strains in the femur at the nail tip.16

The Pro-X1™ long nails have been designed 
with a radius of curvature of 1.25m for 
nails 300mm to 375mm and 1.50m.
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FEMORAL HEAD CUT-OUT DISTAL STRESS 
MODULATION

X-Bolt Design
> Four orthogonal wings expand radially
> Compacts surrounding cancellous bone
> Tip-apex distance kept constant
> No spinning of femoral head
> Easily reversible

Biomechanical Studies
Cyclic loading push-out testing showed the X-Bolt
having a 28% greater peak force at cut-out12 versus a
SHS screw, which has a thread outer diameter of
12.7mm. (Note: The thread outer diameters for
Gamma3 and TFNA lag screws are smaller at 10.5mm
and 10.35mm, respectively).

The femoral head rotates throughout a walking cycle or
when standing from a seated position. Torque testing
showed a 380% greater resistance to peak torque13

versus SHS screw and 87% greater than a helical blade.

X-Bolt placement is more forgiving than a screw. A 
study published in 2019 shows that push-out strength 
is superior for X-Bolt throughout a variety of tip-apex
distances.17

Clinical Studies
The X-Bolt has been the subject of two large
randomised clicnal trials in the UK, WHITE114 (n=100)
and WHITE415 (n=1,128), where the X-Bolt XHS was
compared to a generic SHS screw. Both constructs used
a side plate and all other parameters were similar for
both groups.

The overall cut-out rate for the X-Bolt was 0.8%
(4/526). To date, there has not been a femoral head
fixation device that has recorded a lower cut-out rate
than the X-Bolt, and the clinical studies validate the
superior biomechanical performance against cut-out.

Nail Design
> Distal taper and prongs
> Alleviates stress concentration at tip of nail

Biomechanical Studies
Biomechanical studies have shown the design 
to consistently reduce strains in the femur at 
the nail tip, which thus will lessen the risk of a 
distal femoral fracture.16

FASTER 
OPERATIVE TIME
Average operating times from the Norwegian 
Hip Fracture database5 for each type of hip 
fracture operation are shown opposite. The 
mean operating time for a traditional short hip 
nail is 53 minutes. The average cost per minute 
for operating room use is estimated at 
$36/minute.18 

Just a 5-minute saving from use of the curved 
Metro Jig™ and the easy-to-use Pro-X1™ 
surgical technique will save a hospital $180 per 
case and $36,000 annually for a procedural 
volume of 200 cases per annum.
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ECONOMIC VALUE: 
THE X-BOLT® PRO-X1™ SOLUTION
Reducing The High Cost of Reoperation
Reduction in reoperation from cut-out and distal femoral fracture will
substantially reduce costs to the hospital and healthcare system. 
A sample budget impact analysis was developed to show the potential 
impact to a typical hospital that manages 200 hip fracture fixation per 
annum. The analysis evaluated the use of the X-Bolt Pro-X1™ nailing 
system and compared to a traditional screw-based hip nailing system, 
using data from published studies.10,14,15 Results demonstrated that a 
typical hospital may recognize savings of up to $240,000 from the 
reduction in reoperations for fixation failure, mostly though a virtual 
elimination of distal femoral fracture and of ‘cut-out’.

Faster Hospital Discharge
Published clinical studies14,15 have also shown better patient outcome 
scores for hip fracture patients treated with an X-Bolt device versus 
a screw-based device. Average difference in EQ-5D outcome score 
was +0.04 in favour of the X-Bolt at four months post-operatively. 
The difference seen was even greater at the 4-week mark at +0.09. 
Benchmarking against a similar hip fracture hemiarthroplasty trial19 
where a modern hemiarthroplasty achieved similar EQ-5D outcome 
score of +0.04, and a reduction a mean length of hospital stay of 
0.67days (9.67days vs 9.00 days, p<0.05).
An estimated faster average hospital discharge of just 0.5 days 
translates into savings of $1,186 per patient episode20 in the US and 
$237,000 for a typical hospital with an annual procedural volume of 
200 cases per year.

Faster Surgical Time
The simplicity of the Pro-X1™ implant’s design and use of the novel 
Metro Jig™ can save valuable minutes of the standard operating time. 
In particular the Metro Jig™ allows all-outside operation of the set screw 
deployment step and the jig decoupling step. The Metro Jig™ in effect 
allows the surgeon to ‘operate around a corner’ and is particularly useful 
in overweight or obese patients.
A 5-minute saving in average operating time results in savings of $180 
per case and $36,000 for a typical hospital18 with an annual procedural 
volume of 200 cases per year.

Total Savings
Combining the above, a typical hospital with an annual procedural 
volume of 200 cases per year could expect savings of up to $513,000 
per annual using the X-Bolt® Pro-X1™.

up to $513,000
per annum

Total Hospital Savings

REFERENCES

1. Panula J, Pihlajamäki H, Mattila VM, Jaatinen P, Vahlberg T, Aarnio P, Kivelä SL. Mortality and cause of death in hip
fracture patients aged 65 or older-a population-based study. BMC musculoskeletal disorders. 2011 Dec;12(1):1-6.

2. Blankart CR, van Gool K, PapanicolasI, Bernal‐Delgado E, Bowden N, Estupiñán‐Romero F, Gauld R, Knight H, AbionaO,
Riley K, Schoenfeld AJ. International comparison of spending and utilization at the end of life for hip fracture patients.
Health Services Research. 2021 Dec;56:1370-82.

3. Royal College of Physicians. National hip fracture database annual report 2017.
http://www.nhfd.co.uk/files/2017ReportFiles/NHFD-AnnualReport2017.pdf

4. Authen AL, Dybvik E, FurnesO, GjertsenJE. Surgeon’s experience level and risk of reoperation after hip fracture surgery:
an observational study on 30,945 patients in the Norwegian Hip Fracture Register 2011–2015. Acta orthopaedica. 2018
Sep 3;89(5):496-502.

5. Norwegian National Advisory Unit on Arthroplasty and Hip Fractures. Helse Bergen HF, Department of Orthopaedic
Surgery, HaukelandUniversity Hospital. http://nrlweb.ihelse.net. ISBN: 978-82-91847-25-2

6.  American Society for Bone and Mineral Research. The Crisis. ASMBR: Secondary Fractures
https://www.secondaryfractures.org/the-crisis (ASBMR, 2020).

7.  Hernlund E, SvedbomA, IvergårdM, Compston J, Cooper C, StenmarkJ, McCloskey EV, Jönsson BK, KanisJA. Osteoporosis
in the European Union: medical management, epidemiology and economic burden. Archives of osteoporosis. 2013 Dec;8(1):1-15.

8. Adeyemi A, DelhougneG. Incidence and economic burden of intertrochanteric fracture: a Medicare claims database analysis. JBJS 
Open Access. 2019 Mar 27;4(1).

9. Chitnis AS, VanderkarrM, Ruppenkamp J, Lerner J, Holy CE, Sparks C. Reoperations in intramedullary fixation of pertrochanteric hip 
fractures. Journal of medical economics. 2019 Jul 3;22(7):706-12.

10.  Yu J, Zhang C, Li L, Kwong JS, XueL, Zeng X, Tang L, Li Y, Sun X. Internal fixation treatments for intertrochanteric fracture: a
systematic review and meta-analysis of randomized evidence. Scientific reports. 2015 Dec 11;5(1):1-1.

11.  HaidukewychGJ. Intertrochanteric fractures: ten tips to improve results. JBJS. 2009 Mar 1;91(3):712-9.

12.  Gibson D, Keogh C, Morris S. A biomechanical study comparing the dynamic hip screw with an X-Bolt in an unstable 
intertrochanteric fracture model of the proximal femur. In Orthopaedic Proceedings 2012 Sep (Vol. 94, No. SUPP_XXXIX, 
pp. 164-164). The British Editorial Society of Bone & Joint Surgery.

13. Gosiewski JD, Holsgrove TP, Gill HS. The efficacy of rotational control designs in promoting torsional stability of hip fracture fixation. 
Bone & joint research. 2017 May;6(5):270-6.

14. Griffin XL, Parsons N, McArthur J, Achten J, Costa ML. The Warwick Hip Trauma Evaluation One: a randomised pilot trial comparing 
the X-Bolt Dynamic Hip Plating System with sliding hip screw fixation in complex extracapsular hip fractures: WHiTE (One). The 
bone & joint journal. 2016 May;98(5):686-9.

15. Griffin XL, Achten J, O'Connor HM, Cook JA, Costa ML, WHiTE Four Investigators. Effect on health-related quality of life of the X-Bolt 
dynamic plating system versus the sliding hip screw for the fixation of trochanteric fractures of the hip in adults: the WHiTE Four 
randomized clinical trial. The Bone & Joint Journal. 2021 Jan 4;103(2):256-63.

16. MacLeod AR, Rose H, Gill HS. Relative Fracture Risk for Plating and Nailing in Displaced Trochanteric Fractures. In Orthopaedic 
Proceedings 2017 May (Vol. 99, No. SUPP_9, pp. 72-72). The British Editorial Society of Bone & Joint Surgery.

17. Kahane S, Vaghela KR, Stammers J, Goldberg A, SmithamP. Biomechanical Study Comparing Cut-out Resistance of the XBolt® and 
Dynamic Hip Screw at Various Tip-Apex Distances. Surgical technology international. 2019 Nov 1;35:395-401.

18. Childers CP, Maggard-Gibbons M. Understanding costs of care in the operating room. JAMA surgery. 2018 Apr 1;153(4):e176233-.

19. Sims AL, Parsons N, Achten J, Griffin XL, Costa ML, Reed MR, CORNET Trainee Collaborative. A randomized controlled trial comparing 
the Thompson hemiarthroplasty with the Exeter polished tapered stem and Unitraxmodular head in the treatment of displaced 
intracapsular fractures of the hip: the WHiTE3: HEMI Trial. Bone Joint J. 2018 Mar;100(3):352-60.

20. Cost of inpatient day at hospitals in the U.S. 2019 by type. Frédéric Michas. Jan 17, 2022. 
https://www.statista.com/statistics/630443/inpatient-day-hospital-costs-in-us-by-nonprofit-or-profit

8 9



ECONOMIC VALUE: 
THE X-BOLT® PRO-X1™ SOLUTION
Reducing The High Cost of Reoperation
Reduction in reoperation from cut-out and distal femoral fracture will
substantially reduce costs to the hospital and healthcare system. 
A sample budget impact analysis was developed to show the potential 
impact to a typical hospital that manages 200 hip fracture fixation per 
annum. The analysis evaluated the use of the X-Bolt Pro-X1™ nailing 
system and compared to a traditional screw-based hip nailing system, 
using data from published studies.10,14,15 Results demonstrated that a 
typical hospital may recognize savings of up to $240,000 from the 
reduction in reoperations for fixation failure, mostly though a virtual 
elimination of distal femoral fracture and of ‘cut-out’.

Faster Hospital Discharge
Published clinical studies14,15 have also shown better patient outcome 
scores for hip fracture patients treated with an X-Bolt device versus 
a screw-based device. Average difference in EQ-5D outcome score 
was +0.04 in favour of the X-Bolt at four months post-operatively. 
The difference seen was even greater at the 4-week mark at +0.09. 
Benchmarking against a similar hip fracture hemiarthroplasty trial19 
where a modern hemiarthroplasty achieved similar EQ-5D outcome 
score of +0.04, and a reduction a mean length of hospital stay of 
0.67days (9.67days vs 9.00 days, p<0.05).
An estimated faster average hospital discharge of just 0.5 days 
translates into savings of $1,186 per patient episode20 in the US and 
$237,000 for a typical hospital with an annual procedural volume of 
200 cases per year.

Faster Surgical Time
The simplicity of the Pro-X1™ implant’s design and use of the novel 
Metro Jig™ can save valuable minutes of the standard operating time. 
In particular the Metro Jig™ allows all-outside operation of the set screw 
deployment step and the jig decoupling step. The Metro Jig™ in effect 
allows the surgeon to ‘operate around a corner’ and is particularly useful 
in overweight or obese patients.
A 5-minute saving in average operating time results in savings of $180 
per case and $36,000 for a typical hospital18 with an annual procedural 
volume of 200 cases per year.

Total Savings
Combining the above, a typical hospital with an annual procedural 
volume of 200 cases per year could expect savings of up to $513,000 
per annual using the X-Bolt® Pro-X1™.

up to $513,000
per annum

Total Hospital Savings
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The information presented in this 
brochure is intended as an educational 
tool and clinical aid to assist properly 
licensed medical professionals in the 
usage of specific X-Bolt products. Always 
refer to the package insert, product label and 
instructions for use before using any X-Bolt 
product. Surgeons must always rely on their own 
clinical judgement, training and expertise when 
deciding which products and techniques to use with 
their patients.
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