
PRINCIPLES OF 

FRACTURES



When there is a Fracture…….

• Why? How?

• Possibility of MULTIPLE INJURIES

• Possibility of MULTIPLE FRACTURES

• ALWAYS RESUSCITATE first

• PROPER TREATMENT…GOOD 
FUNCTION & LITTLE COMPLICATION



CLASSIFICATION OF 

FRACTURES

TRAUMATIC

DIRECT FORCE    eg.Tapping

INDIRECT FORCE   eg.Twisting, compression

STRESS

PATHOLOGICAL eg.Osteoporosis, metastasis, cyst



CLASSIFICATION OF 

FRACTURES

SIMPLE or CLOSED

COMPOUND or OPEN



TROCHANTERIC # R FEMUR





DISCRIPTION of FRACTURES

PATIENT PROFILE

TRAUMATIC or PATHOLOGICAL

OPEN or CLOSED

SITE ie which bone/which part

COMPLETE or CRACK

PATTERN (Transverse, oblique, spiral) 

ANY DISPLACEMENT (shift, angulation, *rotation)

SINGLE or MULTIPLE

ANY ASSOCITED INJUIRES eg Nerve,Blood
vessel



ALWAYS SOFT TISSUE 
INJURY

• HIGH VELOCITY…….SEVERE

• LOW VELOCITY…….MODERATE



FRACTURE HEALING

HAEMATOMA ….INFLAMMATION....CALL
US

.....CONSOLIDATION……REMODELLING

• BLOOD SUPPLY is 

BASIS of ALL FRACTURE 
HEALING



TIME-TABLE of HEALING

UNION        CONSOLIDATION

UPPER LIMB         3/52                6/52

LOWER LIMB        6/52                12/52

X 2 if TRANSVERSE

Quicker in CHILDREN

*CLINICAL and RADIOLOGICAL EVIDENCE



CLINICAL FEATURES

HISTORY

PAIN  ; SWELLING ; BRUISE ; 
DEFORMITY

*VELOCITY of INJURY

*ASSOCIATED INJURIES



DON’T JUMP TO X-RAYS 

NOW

• YOU WILL REGRET!!!



CLINICAL FEATURES

PHYSICAL EXAMINATION
• GENERAL

• ABC

• ASS. INJURIES

• PREDIPOSING FACTORS

• LOCAL

• LOOK

• FEEL

• MOVE

• NERVE/VASCULAR 
INJUIES

• ASS. INJURIES



INVESTIGATIONS

• X-RAYS

• 2 VIEWS

• 2 JOINTS

• 2 LIMBS

• 2 OCCASIONS

• Other suspicious sites

• SPECIAL 

IMAGING

• CT.. incl. 3D 

reconstruction

• MRI

• Bone scan







COMPLICATIONS

• GENERAL    VS          

BLOOD LOSS

SHOCK

FAT EMBOLISM

CARDIOPULMONARY 

FAILURE etc

• LOCAL

• EARLY 

• LATE



COMLICATIONS..LOCAL..EARLY

URGENT

NERVE Injury

Blood vessel Injury

Visceral Injury

Compartment Syndrome

Infection

LESS URGENT

Fracture Blisters

Plaster sores

Nerve Entrapment

Myositis Ossificans

Joint Stiffness



COMPLICATIONS…LOCAL…LATE

• MALUNION 

• DELAYED UNION

• NON-UNION

• AVASCULAR NECROSIS

• OSTEOARTHRITIS

• JOINT STIFFNESS or INSTABILTY

• MUSCLE PROBLEMS



TREATMENT OF FRACTURE

• GOAL:

UNION of the Fracture

in the *MOST ANATOMICAL 
position  with

*the MAXIMAL FUNCTIONAL 
RETURN &

*the FEWEST COMPLICATIONS



TREATMENT of FRACTURES

• INDIVIDUALIZED

• NOT a CLEAR-CUT DECISION

(Each option has its Benefits & potential 
Complications)

Evaluate the WHOLE PATIENT

(NOT just the Injuried part) &

the NEEDS of the patient.



3 BASIC PRINCIPLES

• 1. REDUCTION

• 2. HOLD

• 3. EXERCISE



REDUCE

• CLOSED 
REDUCTION

Traction

Disengagement of 
fragments

Re-position (reverse the 
force)

*check alignment in 
different planes

• OPEN REDUCTION

*When Closed 
Reduction fails

*first step in internal 
fixation



2.  HOLD 

• TRACTION…Gravity, skin, skeletal

• CAST (PLASTER of PARIS or POP)

• BRACING

• INTERNAL FIXATION

• EXTERNAL FIXATION





POP

• should be FIT;  

too tight.....skin, nerve, vascular

too loose….lose reduction

. Change when necessary

.CHECK ! LISTEN!



INTERNAL FIXATION; 

INDICATIONS

• When closed reduction fails

• Unstable #; prone to displacement

• Multiple #s

• Nursing difficulties (elderly, 
paraplegic,multiple injuries)



TYPES of INTERNAL 

FIXATION
• WIRES

• SCREWS

• PLATES & SCREWS

• INTRAMEDULLARY NAILS (+/-
interlocking screws;   ream/unream)













INTERNAL FIXATION

• OPEN          vs

• MINAIMAL INVASIVE 

TECHNIQUE (MIS) ie

the fracture 

haematome is not 

opened   

• MINIMAL INVASIVE 

TECHNIQUE (MIS)

• Percutaneous K-wires

• IM nail

• External fixation

• Submuscular Plate





COMPLICATIONS of INTERNAL 

FIXATION

• INFECTION…..DISASTER!!!

• NON-UNION

• MAL-UNION

• IMPLANT FAILURE

• RE-FRACTURE  … after implant removal

not too early

advice on care and protection



3. EXERCISE

• To RESTORE 
FUNCTION

• A CONTINUOUS 
PROCESS

• FOR THE WHOLE 
PATIENT, NOT JUST 
THE INJURIED PART

• Reduce edema

• Joint mobility

• Muscle power

• Functional recovery





OPEN FRACTURES

PROBLEMS

*INFECTION

• SKIN and SOFT TISSUE DAMAGE

• NERVE and VASCULAR INJURIES

• BONES… dead bone; non-union

• JOINT STIFFNESS



OPEN FRACTURE

PRINCIPLES of TREATMENT

1. WOUND DEBRIDEMENT

2. ANTIBIOTIC

3. STABILIZATION of the FRACTURE

4. EARLY WOUND COVER



Fracture Neck of Femur

• Age

• Difficulty to HEAL esp DISPLACED

• HEAD SAVING        problems of non-union

AVN, OA

• HEAD SACRIFICE











Cannulated Screw Fixation











Fracture DISTAL RADIUS

• RX ….INDIVIDUALIZED

• PATIENT PROFILE & DEMAND





*DISPLACED  VS  UNDISPLACED

*EXTRA-ARTICULAR   VS

INTR-ARTICULAR















Fracture SHAFT of FEMUR

• RESUSCITATE!

• High Velocity

• MULTIPLE INJURIES

• MULTIPLE FRACTURES











NEXT SLIDE….REMEMBER!







ATYPICAL FRACTURE







• DON’T MISS ASSOCIATED INJURIES

• DON’T MISS MULTIPLE FRACTURES

• DON’T MISS NEUROVASCULAR Cx

• AVOID COMPLICATIONS DURING Rx

• REHABILITATION!!! RETURN of 
FUNCTION


