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Femoral Shaft Fxs

* Tx Options with IMN
— Supine vs Lateral
— Flat Top vs Fx Table
— Piriformis vs Trochanteric (vs Retrograde) Entry
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Portals

Trochanteric Piriformis

Retrograde

Piriformis Portal

 Popularized in 80’ s
— Winquist et al JBJS 84

» Advantages
— In Line with Femoral Canal

» Disadvantages
— Harder to Hit
— Hoop Stresses
— Soft Tissue Damage (ER, MCFA)
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Trochanteric Portal

» Kuntscher Original Technique

» Disadvantages

— Not in Line with Femoral Canal
(Straight Nails Lead to Varus,
Comminution)

Trochanteric Portal Advantages

* Less Operative Time, Less
Fluoro
— Ricci et al JOT 2006

* Ease Of Entry And Utility In
Patients With A Large Body
Habitus
— Ricci et al, JOT 2006
— Stannard et al OTA 2005




OriGiial ARTICLE

Is There a Gluteus Medius Tendon Injury During
Reaming Through a Modified Medial Trochanteric
fortaln & Cadaver Sudy

Edward A. Perez. MD, * Amir A. Jahangir, MDD, * Rakesh P Maxhru, MD, f and Thomas A. Russell, MD*

» No Damage to Medius Tendon with Modified
Medial Trochanteric Portal
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AP

Lateral

Medial Trochanteric Portal

-

A Critical Analysis of the Eccentric Starting Point for
Trochanteric Intramedullary Femoral Nailing

Robere 2 CGtrum, MD, Andrew Marcantonio, DO, and Robert Martwrger, RN
[1 Orthop Trauma « Vokime 19, Number 10, November/December 2005]

FABLE 1. Cormetry of Trharser s

TABLE 2. Angulation With Trochanteric Nail Insertion

Angulation (degrees) ‘Standard Deviation
Holland
Lateral start  2.5% varus (0-6° varus) 0.92
Medial start  8.8° valgus (5-11° valgus) 228
Tip start 2° varus (2° valgus—6° varus) 312
TAN
Lateral 2.4° varus ( 0-8° varus) 244
Medial 3.2° valgus ((0-8° valgus) 438
Tip 125° varus (1° valgus-4° varus) 158
Gamma
Lateral 7.0° varus (2-10° varus) 303
Medial 23° valgus (2°varus-10° valgus) 463
Tip 2.3° varus (2° valgus-8° varus) 298
TN
Lateral 6.83° varus (4-10° varus) 248
Medial 6.6° valgus (2-11° valgus) 336
Tip 0.3° varus (6° valgus-6° varus) 377




Retrograde Portal

» Popularized in 90’ s
— Sanders et al JOT 93

+ Advantages /"" e\
— Good for Polytrauma, Obese, z;f
Ipsilateral FN or Socket E AR
— Equal Union Rates l }’ .
— Better Alignment for Distal 1/3 Fx's "

» Disadvantages
— Knee Pain

5/16/2017

Antegrade versus retrograde nailing techniques
and trochanteric versus piriformis intramedullary
nailing entry points for femoral shaft fractures:

a systematic review and meta-analysis |- -

[[2n J Surg, vol. 60, No. 1, February 2017

Results: We identified 483 potential studies, of which 52 were eligible. OF these, we
included 13 publications and 2 abstracts (2 level 1, 7 level ITand 6 level IIT studies). Tro-|
chanteric entry significantly reduced operative duration by 14 min compared with pini-|
formis entry (p = 0.030). Retrograde nailing had a greater risk of postoperative knee pain|
than antegrade nailing (p = (0L05). On the other hand, antegrade nailing had significantly]
more postoperative hip pain (p = 0.003) and heterotopic ossification (p < 0.001) than ret-
rograde nailing. No significant differences in functional ourcomes were observed.

Conclusion: Although some significant differences were found, the varying quality of
studies made recommendation difficult. Our meta-analysis did not confinm superionity]
of either amegrade over retrograde or rrochanteric over piriformis entry for IM nail-|
ing of the femur.

Proximal 1/3 Fxs

» Malalignment Common (> 5 degrees)
—30% in this series
. Angular Malali After [ dullary Nailing of Femoral
— Flexion Shaft Fractures

—Varus




Proximal 1/3 Fxs

* Three Common Errors:
1) Incorrect Starting point
2) Incorrect Trajectory of the Entry Portal

3) Destruction of the Entry Portal through
Subsequent Reaming and Instrumentation
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Proximal 1/3 Fxs

Malreductions

Varus Flexion

Avoidance of Malreduction of Proximal Femoral Shaft
Fractures With the Use of a Minimally Invasive Nail
Insertion Technique (MINIT)

Thomas A. Russell, MD, Hassan R Mir. MD, Jason Stoneback, BS, Jose Cohen, MD,
and Brandon Downs, M)

]
|/ Orthop Trouma » Volume 22, Number 6, July 2008]
* 100 Subtrochanteric Fxs

— 10% Overall Malalignment > 5 degrees
« No difference
— Sup/lat
— Table
— Piriftroch
— Open/Closed Nailing

— 26% vs 5.2% with use of MINIT (p<0.01)




Minimally Invas

re Mail Insertion Technique for Subtrochanteric
Femur Fractures

How and Why

et Vi & W e
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* MINIT
* Precise Portal
* Trajectory Control
* Portal Preservation

Minimally Invasive Nail Insertion Technique for Subtrochanteric
Femur Fractures

How and Wh

Hassan R
* MINIT
* Precise Portal
* Trajectory Control
* Portal Preservation

Minimally Invas

ve Nail Insertion Technique for Subtrochanteric
Femur Fractures

* MINIT
* Precise Portal
* Trajectory Control
* Portal Preservation
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L/ A/ R * Rotational Profiles

* Lesser Troch
* Neck Version

« Contralateral Films

Proximal 1/3 Fxs
* Tips
— Closed methods
* F-tool
* Mallet
Proximal 1/3 Fxs
» Tips
— Closed methods

* F-tool
) Mallet




Proximal 1/3 Fxs

* Tips
— Closed methods
* F-tool
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Proximal 1/3 Fxs
* Tips
— Perc methods
« Ball Spike

Proximal 1/3 Fxs

» Tips
— Perc methods
- Ball Spike &




Proximal 1/3 Fxs
* Tips
—Perc method
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Proximal 1/3 Fxs
* Tips
— Perc methods
» Shanz Pin

Proximal 1/3 Fxs
» Tips
— Perc methods
» Shanz Pin
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Proximal 1/3 Fxs
* Tips
— Perc methods
* Shanz Pin

Proximal 1/3 Fxs
* Tips
— Perc methods
» Shanz Pin

Proximal 1/3 Fxs

» Tips
— Perc methods
» Shanz Pin
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Proximal 1/3 Fxs

* Tips
— Blocking Screws
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Proximal 1/3 Fxs
* Tips
— Blocking Screws

Proximal 1/3 Fxs
* Tips
— Blocking Screws
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Clamp-Assisted Reduction of High Subtrochanteric
Fractures of the Femur

By Alun Afsari, MD, Franis Liporace, MD, Eric Lindvall, DO, Anthony Tnfente e, DO,
Henry C. Sagi, MD, and George J. Hoidukewych, MDY

5/16/2017

[4 Bana Jolnt Surg Am, Z005.50: 15138 & d01021 06/ IASH.01553]

* 44 Patients
— Antegrade IMN with Clamp through Lateral Incision
« 9 with Cerclage Wire
— No Stripping!
— 43/44 United
— 86% Reductions Anatomic
« All within 5 degrees

Proximal 1/3 Fxs

Proximal 1/3 Fxs
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Proximal 1/3 Fxs

Proximal 1/3 Fxs — Construct Stability

» Cephallomedullary Locking

— Trochanteric Portal
« In line with Femoral Neck

Retrograde Nailing of Proximal

Femur Fractures

+ OTA2013
+ 158 pts
* 91% healed primarily
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TAKDARAILE

Dynamic 5tress Fluoroscopy (D5F) For Evaluation of the Femoral Neck
after Intramedullary Nails: Faster, Cheaper, and Equally Clinkally Effective

as Intracperative AP Pelvis X-ray
+ OTA2014 e
* 671pts
« DSF
— Axial load
— Rotation
— Live Fluoro
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Femoral Neck Fxs
* Femoral Neck +Shaft Fractures

— Displaced FN + Shaft Fx
« Typically Treated with ORIF of FN
* Most Surgeons Prefer 2 Implants

— Non-Displaced FN + Shaft Fx
« Typically Treated with Closed Reduction
» 1 vs 2 Implants Based on Surgeon Preference

Non-Displaced FN/Shaft Fx

15



Non-Displaced FN/Shaft Fx
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Displaced FN/Shaft Fx

* What | Usually Do....
— 2 Implants
« Already There with ORIF

« 2 Implants Allows for Independent Tx of Late
Complications
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Retrograde Nailing
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Antegrade vs Retrograde

Angular Malali After 1 fullary Nailing of Femoral
Shaft Fractures

William M. Ricci, *Carko Bellsbarba. Robert Lewin. $Hradiey Evanoéf, §Dulfs Herscovici.
§Thuoems Dk Pascpasde, snd §Rory Samdens

Lacation of Femaral Shafl Fracture

FIG. 4. Percent malaligned based on fracture location and
method of treatment.

Indications for Retrograde

Associated Ipsilateral Fxs
— Femoral Neck

— Acetabular

— Tibia

— Patella

Bilateral Femur Fxs
Polytrauma

Morbid Obesity
Pregnancy
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Starting Point

5/16/2017

Trajectory

Too posterior =
*Extension
=Anterior translation
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« Contralateral Films

L/ A/ R * Rotational Profiles

« Lesser Troch
* Neck Version

* Bumps on Triangle

» Femoral Distractor
+ Clamps
« Bone Hook

Distal 1/3 Fxs

"

e )
+ Fracture Reduction TOOM- —
« F-tool, Mallets : =

Skeletal Traction

Ball Spike

* Schanz pins
* Provisional Plate

19



Distal 1/3 Fxs

Bumps on Triangle
Fracture Reduction Tool
F-tool, Mallets
Skeletal Traction
Femoral Distractor
Clamps

Bone Hook

Ball Spike

Schanz pins
Provisional Plate
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Distal 1/3 Fxs

Bumps on Triangle
Fracture Reduction Tog
F-tool, Mallets
Skeletal Traction
Femoral Distractor
Clamps

Bone Hook

Ball Spike

Schanz pins
Provisional Plate

Bumps on Triangle M
Fracture Reduction Tog
F-tool, Mallets
Skeletal Traction
Femoral Distractor
Clamps

Bone Hook

Ball Spike r——
Schanz pins

.. —_—
Provisional Platb

20



Distal 1/3 Fxs

Bumps on Triangle
Fracture Reduction To
F-tool, Mallets
Skeletal Traction
Femoral Distractor
Clamps

Bone Hook

Ball Spike r—
Schanz pins

Provisional Plat
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Bumps on Triangle
Fracture Reduction To
F-tool, Mallets
Skeletal Traction
Femoral Distractor
Clamps

Bone Hook

Ball Spike [r——
Schanz pins
Provisional Pla

tb_

Distal 1/3 Fxs

* Blocking Screws
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Distal 1/3 Fxs

* Blocking Screws

5/16/2017

Internal Fixation of Type-C Distal Femoral
Fractures in Osteoporotic Bone

§ Do Joint Sueg A, 01092 144157

By Dirk Wihnert, MD, Konrad L. Hoffmeier, Dipl-Ing, Geert von Oldenburg, Dipl-Ing, Rosemarie Frésber, MD,
Gunther O. Hofmann, MD, Dr rer nat, and Thomas Miickley, MD

« Torsional + Axial

» Multiplanar
4 i I g J_l.- Fixed Angle
. o
) -'*LJ ’
[]

Comminuted
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Femoral Shaft Fxs

* Tx Options with IMN
— Supine vs Lateral
— Flat Top vs Fx Table
— Piriformis vs Trochanteric (vs Retrograde) Entry

5/16/2017
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Trochanteric

Portals

Piriformis

Retrograde “
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Nailing Principles
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Starting Point
Trajectory
L/AIR
Stable Construct

Hassan R. Mir, MD, MBA, FACS
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