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Femoral Neck Fractures in Young Adults:

What is the Standard?

Cory Collinge, MD
Vanderbilt University
Nashville, TN

Femoral neck fracture in young adults

Difficult injuries
Early, skilled treatmiﬁssential

Complications are p tially catastrophic

Salvage Rx are common

Describe injury pattern
What is the standard?
Optimal care ‘

Expectations
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Protzman and Burkhalter. Femoral neck fractures in young adults.
JBJS-Am, 1976.

* 22 patients aged 20-40 (Army)
* Mostly CRIF

* 59% nonunions
* 86% AVN

What is likely to affect union?

* Host factors (hormones, smoking, etc....)

* Intra-articular injury (synovial fluid)
Vascularity

Fracture configuration
Reduction 1

Affected by surgeon

Fixation J

* Fracture orientation: vertical
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¢ Biomechanical view of hip fractures
* Compressive vs. shearing forces

Liporace et al. Results of internal fixation of Pauwels’ Il vertical femoral
neck fractures. JBJS-Am, 2008.
* 56 patients young patients with Pauwels’ Il

* Mostly CRIF Q
—179 i
17% nonunion 0% failure rate

—12% AVN

>

* | have failed




Ignored injury
Swiontkowski et al.

MEDIOCRITY

Set the bar low enough and is exceptional

Zielinski et al. Femoral Neck Shortening After Internal Fixation of a
Femoral Neck Fracture. Orthopedics, 2013; 36(7) 138-147.

* Resu |t5 “IF of femoral neck fractures and femoral neck shortening
affect patient VAS scores and functional outcomes.”

Table

Data on Femoral Neck Shortening, Gait Parameters, Muscle Strength,
and Self-reported Patient Functio

Litthe or No FNS* Moderate FNS" Severe FNS'
(n=25)

VAS scare complaints of LLDY

isfaction with gait
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Zielinski et al. Femoral Neck Shortening After Internal Fixation of a
Femoral Neck Fracture. Orthopedics, 2013; 36(7) 138-147.

¢ Results “Displaced fractures and Pauwels 3 fractures
shorten the most.”

Patient and Fracture Characteristics

litthe or Na INS* Maoderate INS®
n=25) n-26)

Chamcteristic




ANS

Treatment of Femoral Neck Fractures
in Young Adults

* Algorithm provided

ANS

Treatment of Femoral Neck Fractures
in Young Adults

* Algorithm provided

* |CL Example

an axially loaded, high-energy force
applicd to an abducted hip) result ina
cal or more distal neck frac-
ture. The fracture pattern has a ten-
dency to be mol ite i
and, thus, biomechanically more un-
stable***", These characteristics have
important implications with regard to
biaining and mai ing stable fixa-
tion, both of which are necessary for
healing to occur.

imaging, a Weber clamp or 2.0-mm
Kirschner s can provisionally hold
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the reduction, Definitive xation can
be obtained three cannulated or

noncannulated cancellous screws

re is routine. Another

ith use of a modified Smith-

en sury " as been
described™, T access to
and visualiza ral neck
fracture, espe capital
region. Hows ° aision is
required for L

The peos « regunen that
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* What might have been done differently?

¢ What about pre-operative planning?

* |s evaluating this in surgery OK?




What sort of evaluation is being done?
* 3 trauma centers

* 65 Pauwels’ Ill vertical neck fractures in patients
<50 yo undergoing repair

* Exclusion:
— Acetabular or femoral shaft fx
— Arthroplasty

Collinge, Beltran, Reddix, and Mir. J Ortho Trauma submitted

What sort of evaluation is being done?
* “AP and ‘lateral’” Xrays 65/65
— Vertical pattern apparent 30/65 (55%)

* “Advanced” imaging

— 2% had dynamic/ traction views
— 55% had CT scan (25/30 trauma scans)

Collinge, Beltran, Reddix, and Mir. J Ortho Trauma submitted

* Radiography: 52 yo rancher

Finding: Half went to OR with this radiographic work-up

Collinge, Beltran, Reddix, and Mir. J Ortho Trauma submitted

5/3/2016
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¢ Confirmed vertical fracture

Collinge, Reddix, and Mir. J Ortho\Trauma, April 2014

¢ External rotation deformity
* Fracture rarely transverse

o
Collinge, Reddix, and Mir. J Ortho Trauma, April 2014

* Comminution
— Young 95%

* Apex inferiorly on calcar

Collinge, Reddix, and Mir. | Ortho Trauma, April 2014

10
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¢ Loss of the calcar buttress: 50%

) ' /1
/
/ | e \
Collinge, Reddix, and Mislrlho Trauma, April 2014

So now what?

Better idea of obtaining reduction
Not everyone gets
— Buttress plating th
— Fixed angled devices

Modelling for Lab studies

e construct (?)

rotational control ?

11



5/3/2016

* Must overcome deformity and muscle forces

¢ Leadbetter Technique
— Flex the hip to 90°, slight adduction
— In-line traction with the femur
— While maintaining tractio% IR to 45°

— Slowly move into slight abduction and
full extension, while maintaining traction
and internal rotation

* Lots of others

Karanicolas et al. Interobserver Reliability of Classification Systems to Rate the
Quality of Femoral Neck Fracture Reducti JS-Am 2004

* Assessed inter-rater reliability of surgeons
using reduction grading systems

+ Reviewed series of femoral neck ORIF’s
* 5scales used vs. “clinical impression”
e.g.

TABLE 3. The Quality of Fracture Rediuction, Modied from
Undouist and Tarmkwst’s Crit

Qualin, a1 Bhucson
sy

Umacecuble

12
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Open (vs. closed)

* Higher quality

* Low threshold
* Smith-Pete

Heuter/ Mini Smith-Pete

 Excellent neck exposure

* Traction (or not)

13
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* Joy stick(s)
— Rotate
— Push/pull(?)
— Provisional fixation

* Bone hook

— pull (rotate)

Molnar, Robert B; Routt, M L (Chip) Jr
Journal of Orthopaedic Trauma. 21(7):490-
494, August 2007.

doi: 10.1097/80T.0b013¢31804a77f

Clamps
Small or mini-frag plate

Copyright © 2011 Journalof OrthopacdlicTrauma. Published by Lippincott Willams & Wilkis

* Mechanical Fixation in Vertical Neck Fx

Baitner et al, Clin Orthop, 1999

14


http://journals.lww.com/jorthotrauma/Fulltext/2007/08000/Open_Reduction_of_Intracapsular_Hip_Fractures.14.aspx
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» Mechanical Fixation in Vertical Neck Fx

Grossman et al., OTA, 2001

Aminian et al, JBJS, 2007

Lin et al. Proximal femoral locking plate with cannulated screws for

the treatment of femoral neck fractures. Orthopedics, 2012; 35(1)
1-5.

Clinical study

41 patients
Mean age 47 (21-65)

c

Figure: The procimal femorallocking pate (a) with
a locking cannulated screw (b), bocking screw (c)
o thread cannetated cancelous screw (d), and
short hvead cannutaed cancellous screw (¢),

15



Lin et al. Proximal femoral locking plate with cannulated screws for
the treatment of femoral neck fractures. Orthopedics, 2012; 35(1)
1-5.

¢ 2 nonunions (5%), 2 requiring surgery (5%)
* 63% excellent and 2 ood results (Harris hip)

Figure 2: Preopecative anteropostior (A) and lateral (B) radiographs day of surgery anterapostior (C) and lateral (D) radiograpis, and 12-week postoperative
antaropostior (E) and latera (F) radiographs of  43-year-old man with a ef femoral neck fracture.

Lin et al. Proximal femoral locking plate with cannulated screws for

the treatment of femoral neck fractures. Orthopedics, 2012; 35(1)
1-5.

Tpe I Thpe IV

ateral (D) radioraphs, and 12-week postoperative

What do thegxperts” say?

5/3/2016
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Luttrell et al. J Ortho Trauma, May, 2014

* OTA Members- Construct of Choice?

Impla“ces

Locking Proximal
Femur Plate

/ a.0%
Cephalomedullar
/ ¥ Nail
aox
Condylar Hip

~——
= serew

\ 0.8%
Arthroplasty
0.4%
Blade Plate.
0.4%

Luttrell et al. J Ortho Trauma, Accepted March, 2014

¢ OTA Members- Construct of Choice?

Biomechanicaly Most
Stable

Less Invasive.
Technically Easier

Fewer Complications

Improved Mobilization

5/3/2016
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Femoral neck Fx in young adult
* Assessment

Pre-op planning
Reduction

Fixation
Complication management

22
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Pauwels Il femoral neck Fx in young adult

* We need to understand the injury better

* Requires a thoughtful solution

Thank You

23
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A Rationa&pproach?

Pre-operative Assessment

24
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Fixation

* Plate-screw with anti-rotation

—DHS + AR screw / p

Discussion

“Schizophrenic” Thinking

schiz-o-phre-ni-a [skit-suh-free-nee-uh, -freen-
yuh]
noun

1. Psychiatry. . Also called dementia praecox. A
mental disorder characterized by some, but not
necessarily all of the following features:
emotional blunting, intellectual deteriorization,
social isolation, disorganized thought and
behavior, delusions, and hallucinations.

2. a state characterized by the coexistence of
contradictory or incompatible elements.

25
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* Vertical Shear Fractures of the Femoral Neck A
Biomechanical Study.

* Baitner, Avi C. MD; Maurer, Stephen G. MD;
Hickey, Derrick G. MD; Jazrawi, Laith M. MD;
Kummer, Frederick J. PhD; Jamal, Joseph BS;
Goldman, Sara BS; Koval, Kenneth J. MD

* Analysis of fracture gap changes, dynamic and

static stability of different osteosynthetic
procedures in the femoral neck

* Internal Fixation of Femoral Neck Fractures
With Posterior Comminution: A Biomechanical
Study

¢ Kauffman, Jeffrey I.; Simon, Jordan A.;
Kummer, Frederick J.; Pearlman, Charles J.;
Zuckerman, Joseph D.; Koval, Kenneth J.

26
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Journal of Orthopaedic Trauma:

Original Article
Relationship of Mechanical Factors to the Strength of Proximal Femur Fractures Fixed with Cancellous Screws

Stankewich, C. J.; Chapman, Jens; Muthusamy, Raman; Quaid, Gina; Schemitsch, Emil; Tencer, Allan F.; Ching,
Randy P.

Journal of Orthopaedic Trauma:

Original Articles

Predicting the Mechanical Outcome of
Femoral Neck Fractures Fixed with Cancellous
Screws: An In Vivo Study

Weinrobe, M.; Stankewich, C. J.; Mueller, B.*;
Tencer, A. F.

Biomechanical analysis of a novel femoral
neck locking plate for treatment of vertical
shear Pauwel's type C femoral neck fractures

Accepted: September 12, 2011;

5/3/2016

27


http://journals.lww.com/jorthotrauma/pages/default.aspx
http://journals.lww.com/jorthotrauma/toc/1996/05000
http://journals.lww.com/jorthotrauma/Fulltext/1996/05000/The_Use_of_an_Anterior_Incision_of_the_Meniscus.4.aspx
http://journals.lww.com/jorthotrauma/Fulltext/1996/05000/Prevention_of_Heterotopic_Bone_Formation_After.6.aspx
https://www.lwwjournals.com/opc?issn=0890-5339
http://journals.lww.com/jorthotrauma/secure/pages/purchase.aspx?an=00005131-199605000-00005
http://journals.lww.com/jorthotrauma/toc/1996/05000
http://journals.lww.com/jorthotrauma/toc/1998/01000
http://www.injuryjournal.com/issue/S0020-1383(12)X0005-6
javascript:void(0);

Displaced Femoral Neck Fractures in Young
Adults Treated With Closed Reduction and
Internal Fixation

Hui-Kuang Huang, MD; Yu-Ping Su, MD;
Chuan-Mu Chen, MD; Fang-Yao Chiu, MD;
Chien-Lin Liu, MD

Orthopedics

Paper

Percutaneous cannulated screw fixation of femoral
neck fractures: the three point principle

C.A. Bout, D.M. Cannegieter, J.W. Juttmann

Journal of Orthopaedic Trauma:

Abstracts From The 15Th Annual Meeting Of The
Orthopaedic Trauma Association

TA biomechanical analysis of fixation constructs
in high angle femoral neck fractures

Sirkin, Michael; Grossman, Mark G.; Renard, Regis
L.; Sabatino, Christopher T.; Doumas, Christopher;
Reilly, Mark C.; Behrens, Fred F.
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* MS LePine, WR Barfield, JD DesJardins... -
Journal of Biomedical ..., 2010 - file.scirp.org

Journal of Trauma-Injury Infection & Critical Care:

doi: 10.1097/TA.0b013e31820e86€e6
Original Article

A Comparative Biomechanical Analysis of Fixation Devices
for Unstable Femoral Neck Fractures: The Intertan Versus
Cannulated Screws or a Dynamic Hip Screw

Rupprecht, Martin MD; Grossterlinden, Lars MD; Ruecker,
Andreas H. MD; de Oliveira, Alexander Novo MD
Sellenschloh, Kay Dipl Ing; Nuchtern, Jakob MD; Piischel,
Klaus MD; Morlock, Michael MD; Rueger, Johannes Maria
MD; Lehmann, Wolfgang MD
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Figure 2

Aminian, Arash; Gao, Fan; Fedoriw, Wasyl
W; Zhang, Li-Qun; Kalainov, David M; Merk,
Bradiey R

Journal of Orthopaedic Trauma. 21(8):544-
548, September 2007.

doi: 10.1097/80T.00013¢318 14b822¢

FIGURE 2. Digitalized points for
constructing x-2 coordinates.

Copyright © 2015 Journalf OrthopacdicTrauma. Published by Lippincots Willams & Wilkins

» Mechanical Fixation in Vertical Neck Fx
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Grossman et al., OTA, 2001

+ Cadaveric study, multiplanar cyclic loading
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Merk, JBJS, 2007

Disclosure
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