
Surgical Skills Lab for Fracture Fixation: 

Internal Fixation and Lag Screws

Christopher V. Bensen, M.D.

A PAôs Guide to the Musculoskeletal Galaxy

June 24-26, 2021

Virtual



Disclosures

ÅPartner, Keys Medical Group

×Key West, Florida

ÅNo corporate affiliation, interests, or royalties

Åbensencv@gmail.com

Å828-773-9227



Objectives of Breakout

ÅReview options for managing fractures

ÅReview bone anatomy and healing

ÅIndications for internal fixation

ÅTechniques

×Lag screws

×Compression and Locking Plates

ÅUnderstanding principles allows better 

assistance and participation during cases



Bony Anatomy

ÅLong Bones

×Epiphysis

×Metaphysis

×Epiphysis



Bony Anatomy

ÅCortical Bone

ÅCancellous (Spongy) bone



Cortical Bone

ÅShell around most all bones

ÅDiaphyseal

ÅCompact and dense

ÅVery strong



Cancellous Bone

ÅLess dense

ÅMetaphyseal

Å25% mass and 10% strength of cortical 

bone



Methods of Fracture Management

ÅNothing!

ÅSplints

ÅCasts

ÅPercutaneous Pinning

ÅExternal Fixation

ÅInternal Fixation

×Plates/screws

×Nails

×Wiring



Internal Fixation

ÅDeveloped in Switzerland in 1940s

ÅPoor outcomes and disabilities from war 

injuries, MVAs, and skiing accidents

ÅArbeitsgemeinschaft fur 

Osteosynthesfragen (AO)

ÅAssociation for the Study of Internal 

Fixation (ASIF)



Principles of Internal Fixation

ÅAnatomic reduction of fractures

ÅStable internal fixation

ÅPreservation of blood supply

ÅEarly motion to improve rehab

ÅReduce ñfracture diseaseò



Fractures

ÅOverload of force greater than bone can 

withstand

ÅLoss of continuity and support

ÅAssociated soft tissue damage

ÅLoss of blood supply

ÅTypes and patterns result from various forces

ÅEach fracture pattern requires different implants



Bone Healing

ÅHow bone heals depends on stability and motion

× Indirect

×Direct



Indirect Bone Healing

ÅRelative stability

ÅSome motion between fragments

ÅCallus formation



Fracture Callus



Indirect Bone Healing

ÅExamples:

×Splints

×Casts

× Intramedullary nails

×External fixation



Direct Bone Healing

ÅAbsolute stability

ÅDirect contact between fracture fragments

ÅMinimal or no motion between fragments

ÅNo callus formation



Direct Bone Healing

ÅExamples:

×Compression plates

×Lag screws



Indications for Internal Fixation

ÅShould be considered if conservative 
management will result in disability or less than 
optimal outcomes.

ÅBenefits > Risks

ÅOpen fractures

ÅDisplaced and unstable fractures

ÅMost intraarticular fractures

ÅMost diaphyseal femur fractures

ÅSome other diaphyseal fractures

ÅNV Injury



Prerequisites for Internal Fixation

ÅKnowledge of anatomy and techniques required

ÅTrained surgeon and personnel

ÅAppropriate implants



Potential Benefits of Internal Fixation

ÅAnatomic reduction

ÅStable fixation

ÅEarlier motion

ÅMore predictable fracture alignment

ÅPotentially faster time to healing



Screws

ÅCortical Screws
×Greater number of threads

×Smaller pitch (threads closer 
together)

×Lower outer thread:core diameter 
ratio

ÅCancellous Screws
×Fewer threads

×Larger pitch

×Higher thread:core ratio



Lag Screws

ÅUsed to comprpess

fracture fragments

ÅCompress plates on 

bone

ÅThreads engage far 

cortex

ÅCan use:

×Partially threaded 

cancellous screws

×Cortical screws



Lag Screws

ÅReduce fracture

ÅDrill near cortex with 

bit that is the same 

diameter as the outer 

diameter of screw



Lag Screws

ÅDrill far cortex with bit 

that is the same 

diameter as the inner 

(core) diameter of 

screw

ÅCan use drill guide as 

centering device



Lag Screws

ÅCountersink near 

cortex

ÅHead of screw sits 

flush; not prominent

ÅAllows distribution of 

compression forces



Lag Screws

ÅUse depth gauge to 

determine length of 

screw

ÅMeasure off obtuse 

side of far cortex



Lag Screws

ÅPlace appropriate 

screw

ÅRemove reduction 

forceps



Lag Screws

ÅPlace appropriate 

screw

ÅRemove reduction 

forceps

ÅRemember to place 

lag screws as close 

to perpendicular to 

fracture as possible



Lag Screws

ÅPlace appropriate 

screw

ÅRemove reduction 

forceps

ÅRemember to place 

lag screws as close 

to perpendicular to 

fracture as possible

ÅMaximizes 

compression forces



Neutralization Plating

ÅNeutralizes forces on 

lag screws

ÅProtects from shear, 

bending, and 

rotational forces

ÅActs as a bridge



Buttress (Antiglide) Plating

ÅResists shear forces 
during axial loading

ÅProtect weakened 
areas of cortex

ÅOften used in 
metaphyseal section 
for intraarticular 
fractures

ÅReduces risk of sliding/ 
collapse during healing



Compression Plating

ÅCompression is fundamental to healing

ÅDecreases fracture gap

ÅMaintains position and stability through 

physiologic forces



Compression Plating

ÅReduce and compress 

transverse or short 

oblique fractures

ÅPrebending plate 

converts to 

compressive forces

ÅDynamic compression 

with oval holes and 

eccentric screw 

placement



Compression Plating



Prebending Plate



Locking Plates

ÅScrew heads are 

threaded

ÅLock into plate

ÅFixed angle device

ÅImproves axial 

stability

ÅReduces risk of 

implant failure



Combined LCDC Locking Plates



Specialty Plates


