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Elderly w femoral neck fracture (2 65 yrs)

Displaced arthroplasty

Non displaced osteosynthesis

Blomfeldt R et al. comparison of internal fixation with total hip replacement for displaced femoral neck fractures.
Randomized, controlled trial performed at four years. J Bone Joint Surg Am 2005; 87:

Rog mark C et al. A prospective randomised trial of internal fixation versus arthroplasty for
displaced fractures of the neck of the femur. Functional outcome for 450 patients at two years. J Bone Joint Surg Br 2002; 84
183-188

Tidermark J et al. Internal fixation compared with total hip replacement
for displaced femoral neck fractures in the elderly. A randomised, controlled trial. J Bone Joint Surg Br 2003; 85:380-3885

Chammout GK et al. Total hip replacement versus open reduction and internal fixation of displaced femoral ne@
fractures: a randomized long-term follow-up study. J Bone Joint Surg Am 2012; 94: 1921-1928



Femoral neck fracture —unusual fx in young
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What is young?



Woman, 52 yrs, heavy drinking problem+
smoker
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Femoral Neck Fractures in young adults

Uncommon, 3-10% of all femoral neck fx
Often result of high energy trauma

Often present with other polytraumatic
Injuries

High incidence of osteonecrosis (12-86%) and non
union (10-30%
( 0) &



Type Il Partially displaced

Type IV. Displaced fracture.
vertical fracture line generally
suggests poorer prognosis

Classification

Pauwels type |

Pauwels type Il

Pauwels type Il

Traction view

30°-50°

A2 AO Foundation

Executive Editor: Joseph Schatzker, Peter Trafton
Authors: Ernst Raaymakers, Inger Schipper. Rogier Simmermacher, Chris van der Werken

Proximal femur

Diagnaosis

Indication Preparation ) Reduction & Fixation ) Aftercare
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Femoral neck fractures in young
-Is it a Problem?

Slobogean GP et al.: Complications following young femoral
neck fractures
Injury, 2015

Meta analysis of 1558 fractures, 41 studies

14,3% Osteonecrosis
9.3 % nonunion
7.1% malunion

9.7% implant failure
5.1% infection

18% reoperation



What Is the problem-
Vascularity I1s one

Terminal
branches

Insertion of

1 piriformis
Insertion of

gluteus medius

Deep branch
of the MFCA

Trochanteric
branch

Femoral artery

Medial and
lateral circumflex arteries

Profunda femoris artery

Nutrient artery ‘@




What is the problem?

Osteonecrosis :>

Non-Union

Chronic pain
Gait problem
Osteoarthritis




What Is the problem?

Shortening, varus

> 5 mm:; Altered biomechanics
- Change in moment arm for the
Abductor muscles

e

Chronic pain

Limping
Need for walking aid
Arthrosis?
The search
Bone & ]Oint Advance d Search
~¢ Journal
"8 Former ly known as IBJS (Br)

The effect of shortening and varus collapse of the femoral neck on function

after fixation of intracapsular fracture of the hip @
4 MULTI-CENTRE COHORT STUDY

., Zlowodzki, Q. Brink, J. Switzer, 5. Wing A +POLL . R. .

ingerter, 1. Woodall, B. A, Petrisor, P. 1. Kregor, . R, Bruinsma, M. Bhandan



Different treatment goals

Treatment goal: Pain free, functional hip
- Union
- Biomechanics

Priority in younger: Preserved anatomy /biomechanics and full
function

Priority in elderly: Mobilise as soon as possible and
an "acceptable” function




Controversies

1- Timing



Timing
Current practice has no firm evidence

Displaced fractures — EMERGENCY
- Op as soon as possible, even night time,
If surgical A-team available

Non displaced or minimally displaced fractures -- URGENT
- op. soon, OK to wait until next morning

Fewer AVN If op. No Difference
emergently (€12 hrs)

Swiontkowski M et al 1984
Kuner EH et al 1995
Jain R et al 2002

Karaeminogullari O et al 2004
Haidukewych GJ et al 2004

Quality of reduction and quality of bone
has a more pronounced effect on healing than surgical timing

( Song KS, JBIS br 2010) @



Preoperative planning

Analyse fracture
Pauwel classification, Comminution

Anatomical reduction goal
-Be prepared for open reduction

Preop imaging:
AP, LAT, Pelvic AP, CT

General Anaesthesia with complete muscle
relaxation

Fracture table w traction, w/o traction, radiolucent
flat top w leg draped free

Supine or lateral i



CT for displaced high energy fx




Controversies

2- Reduction



Reduction

Reduction is KEY in reducing failure



Reduction

Closed reduction carefully in GA with muscle
relaxation

Open reduction if failed closed (watson-Jones anterolateral or

Smith-Pedersen/Heuter approach/)

Suboptimal reduction = high risk of ON/non-union

Weinrobe M et al 1998
Upadhyay A et al 2004
Parker MJ. 2000

Good reduction+stable fixation
reduce relative risk of complications by a factor of 13

Chua D. et al.: Predictors of early failure of fixation in the
treatment of displaced subcapital hip fractures JOT 1998;12:230-234

V&



Closed reduction
Leadbetter 1939, Flynn 1974

* No hasty and”aggressive” movements!
« Avoid excessive traction!
Start with :
- from flexed hip, subtle abduction, internal rotation and
careful traction.
« Anatomical reduction (Garden index)

Very good  Good Satisfying Bad

AP: 160" AP: 160~ 180" AP: 150~160° AP<150°
Axial: 180"  Axial: 180° Axial: 180" Axial % 180°

Garden alignment index

15

Anteroposterior Lateral @




Open reduction

Watson-Jones anterolateral
Medius (nerve and artery)!

Greater trochanter Tensor muscle of
e Perforating vessels fascia lata //

Vastus laterali

Gluteus maximus

Smith-Petersen, Hueter (1882) anterior X

Sartorius muscle
\ Rectus femoris muscle
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lliac crest
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Tensor fascia lata muscle




Controversies
3- Choice of construct



Biomechanical properties

Multiple screws

- Garden I-ll: compared to SHS no difference
- Parallell screws better

Bonnaire FA, Weber AT. Injury 2002; 33 Suppl 3: C24-C32

- 3 Vs 4 screws: No benefit of 4

Yang JJ, Lin LC, Chao KH, Chuang SY, Wu CC, Yeh TT,
Lian YT. J Bone Joint Surg Am 2013; 95: 61-69

- Inverted triangle configuration



Surgical treatment

B1 subcapital

B1.1 valgus impaction (Garden I)
B1.2 minimal valgus impaction (Garden I/1l)
B1.3 non displaced (Garden Il)

Do not reduce, in situ fixation w parallel screws

Pinloc®

7,3mm cannula
LIH® screws




Surgical treatment

B2 Transcervical
B2.1 basocervical >
B2.2 midcervical, varus

B2.3 midcervical — vertical shear

« Anatomical reduction
« Good bone quality
* Non vertical fx line (Pauwels 1,2)
 Non comminuted
* CSorSHS

Multple screws
7,3mm cannulated screws

/

37 yrs male, downhill bicycle, 3 mo postop

'}iﬁm —

Quality of reduction?
CRIF or ORIF

Inherently unstable
Pauwels 3
comminuted

SHS + antirot screw



Surgical treatment

B3 Subcapital, displaced

CRIF or ORIF
Screws or SHS (acc to Pauwels classification)

1 year
Full function,
No pain

Female, 21 yrs, fell off horse
Direct trauma right hip



Take home messages

Femoral neck fracture in younger patients:
- Emergency/urgency
- Anatomical reduction
- Non forgiving
- Fracture pattern dictates implant
-Complications difficult to treat
- Shortening, varus, non union, osteonecrosis



Breaking news

When you do not know what you are doing,

or iIf you do not know If what you are doing
IS the right thing or not,

You can always introduce a new implant



Screws + medial buttress

Mir H, Collinge C. Application of a medial buttress plate may prevent many treatment failures seen after
fixation of vertical femoral neck fractures in young adults. Med Hypotheses. 2015; 84 (5):429-433

V&




New implants

Targon FN; Braun Melsungen AG, Melsungen

Angular stable, controlled collapse

Non displaced. 112 pts:
3 (2.7%) non-union/redisloc.
5 (4.5%) AVN
5 (4.5%) konvertering till THA
6 (5.4%)extraction.

Displaced 208 pts
32 (15.4%) non-union/redisloc
23 (11.1%) AVN
43 (20.7%) konv to THA
7 (3.3%) extraction

Parker M et al.: Internal fixation of intracapsular fractures of the hip using a dynamic locking plate: two-y,
follow-up of 320 patients. Bone Joint J. 2013; 95-B:1402-1405 @



Dynaloc/Pinloc




