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Objectives

Clavicle fracture. 

Humerus (proximal & shaft). 

Both bone 'forearm' fractures.

Distal radius fracture. 

Hip fracture. 

Femur shaft fracture. 

Tibial shaft fracture. 

Ankle fracture. 

Resources

Clavicle fracture Proximal humerus 
fracture

Humerus shaft 
fracture

Monteggia & 
Galeazzi fractures

Distal radius 
fractures Hip fractures

Femoral shaft 
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Tibial shaft 
fracture Ankle fractures

Orthobullets
Search for the topics

Important Note: 
The indications of surgical fixation 

could come as simple MCQ like (which 
of the following is an indication), OR it 

could come as X-ray with an 
indication and you need to interpret it

https://www.orthobullets.com
https://youtu.be/rdTkcOQ3Dzk?feature=shared
https://youtu.be/IxuT7-XQB4Q?feature=shared
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https://youtu.be/bd9i4sEvCeo?feature=shared
https://youtu.be/N7FQDd4QlRE?feature=shared


1- Clavicle Fracture 

Upper Extremities

Anatomy 

● Clavicle is S shape bone.
● It is anchored to scapula (laterally) via ACJ (Acromioclavicular joint).
● It is anchored to trunk (medially) via SCJ (Sternoclavicular Joint).

General Notes

● Most fractures occurs as result of a direct blow to the shoulder such as fall onto 
the shoulder “FOOSH” (Fall On Out-Stretched Hand).

● Fractures are classified into: proximal “medial” (5%), middle (80%) and lateral third 
(15%) fractures.

● Most of fractures are of middle third (the lateral fragment is pulled down by the weight of the arm, and 

the inner medial half is held up by the sternomastoid muscle).
● When a patient comes in with a clavicular fracture, take history then do a physical exam, you 

should check if the skin is intact or if there is tenting in the skin (is it an open fracture?), and do a 
NV exam (brachial plexus, subclavian artery and vein) it’s a rare but a serious complication.

Clinical findings 

● Injury to brachial plexus and subclavian artery/vein may be present.
● Rarely, pneumothorax can occur, when the bone go inferiorly and cause a lung injury “so, must be assessed for 

pulmonary injury”.

Imaging

X-Ray:
● AP chest, to check there is no pneumothorax.
● Clavicle special view (focused on clavicle, 30o cephalic tilt), this X-ray shows a 

short oblique middle third fracture with minimal displacement1.

Treatment

Will you reduce clavicle fracture? No, we use the gravity to reduce it, then use a sling for immobilization.

● Most of clavicle fractures are treated conservatively with a sling (usually heals 
within 6-8 weeks)2.

● Few fractures should be treated surgically with open reduction and internal 
fixation (ORIF) with plate and screws.

When do we perform surgery? (SOS) (Not necessarily all the 3, one is enough)
● Skin is tented3 “open fracture”.
● Overlap of 2 cm or more, causing shortening of the clavicle, which in turn cause all 

rotator cuff muscles to shorten and weaken.
● Severe displacement (100% displacement, i.e there is no contact between the fragments).

Skin Tenting

Sling ORIF

1- We have wedge or butterfly fragments here.
2- Joint stiffness usually develops in 1-2 weeks, physiotherapy is started early to prevent elbow stiffness, but shoulder motion is restricted during the treatment period.
3- Why? because it might affect blood supply and cause skin necrosis and ulcer and become an open fracture.



2- Proximal Humerus Fracture 

What is the difference between open and closed reduction?
➔ Closed reduction: is a procedure to reduce a broken bone (put it back in its normal 

position) without cutting the skin open, see the picture.
➔ Open reduction: is reducing the bone surgically, if the fractured bone is exposed 

and you can see the bone fragments by your eyes and manipulate it by your 
hands and you reduce the fragments.

Anatomy 

Proximal humerus has 4 anatomic parts:

1. Head (articular surface), the anatomical neck separates the head from the 
tuberosities.

2. Greater tuberosity GT → Muscles attached (SIT):
➢ Supraspinatus (initiate abduction 0-15°) 
➢ Infraspinatus (external rotation and aid in abduction)
➢ Teres minor (external rotation and aid in abduction)

3. Lesser tuberosity LT → Muscle attached:
➢  Subscapularis (internal rotation).

4. Shaft.

- Anatomical neck v.s. Surgical neck: The surgical neck is located 
between the tuberosities and the shaft. Why is it called surgical neck? 
Because this is the location of many fractures that require surgery.

Description

Causes of proximal fractures:
● Younger patients: violent (high energy) trauma such as RTA.
● Older patients: minor (low energy) trauma such as falling (osteoporotic or postmenopausal women).
● Most fractures are minimally displaced and can be treated with a sling.

Physical exam:
1. Expose the shoulder very well.                                                                                       
2. Look for fracture signs (ecchymosis, erythema, swelling, tenderness, inability to move).
3. Check the skin, to know if it is an open or closed fracture (although open fractures are unlikely).

- Examine the axilla, most of times they forget to examine it because patient has a lot 
of pain or they forget.

4. Peripheral N/V exam, to make sure there is no neurovascular injury.
5. Axillary nerve: the most commonly affected nerve, it innervates the lateral skin patch 

(area shown in the pic).
- Patient will lose sensation over the deltoid and will have difficulty in abducting his 

shoulder.
6. Examine cervical spine: (the axillary nerve originates from C5 and C6)

- You always have to examine the joint above and the joint below of any injury. In case 
of this fracture, the above is the cervical spine and below is elbow joint.

- Bicipital groove runs between GT & 
LT Attaches Biceps Brachii and 
Latissimus Dorsi.

- The short head of biceps (with 
coracobrachialis) goes more medially 
and attaches to the coracoid process.



Imaging

X-Ray (3 views): to make sure proximal humerus is not displaced
● AP and lateral views: 2 perpendicular (Orthogonal) views, to have 3D image of the 

fracture.
● Axillary view (special X-ray): the patient is laying down, and the beam will go through 

the axilla showing the whole joint. It can show you if there is a fracture-dislocation (it 
has different management).

CT scan: for displaced/dislocated fractures (to categorize the fracture and count the 
fragments), and intra-articular fractures and to plan surgery if needed.
Neer’s Classification:

● As discussed in the previous slide, proximal humerus is divided into 4 pieces: head (articular 
surface), LT, GT and a shaft (figure 1).

● Fracture is defined by the fragments displaced, this classification describes the number of 
fragments in the fracture with a maximum of 4 pieces, but it only considers the fragment as a 
separate piece if it was displaced by >1cm and/or angulated by >45°.

● So there are 4 types:
○ One-part fracture (non-displaced humerus fracture): No fragment satisfies the 

displacement criteria (figure 3), although there are many fracture lines, if the fragments 
are undisplaced, it’s regarded as a one-part fracture.

○ Two-part fracture: If 1 segment (can be the head, LT, GT or the shaft) is displaced 
from the main bone by >1cm (figure 4).

○ Three-part fracture: If 2 fragments are displaced from the main bone (figures 2&5).
○ Four-part fracture: all 4 major parts (both tuberosities, articular 

surface, and shaft) are separated from each other (figure 6).

Treatment

● If fracture is not displaced or minimally displaced:
- Treatment with sling and NWB (non-weight bearing) of UP (upper extremity) for 6-8 weeks. 

Why? based on the healing process of the fracture.
- Early ROM exercises (pedaling exercise) after 2-4 weeks to prevent stiffness.
- Normal function can be resumed after 3-4 months. (After 6-8 weeks we remove 

the sling, but the patient might still complain of pain and stiffness up to 3-4 months)
● If the fracture is displaced or intra-articular:

- Surgery (ORIF with screws and plate) is indicated.
- Shoulder Hemiarthroplasty1 is indicated in some cases as in severely 

comminuted fractures.
ORIF with plate and 

screws
Hemiarthroplasty

1 2

3

5

4

6

1- In hemiarthroplasty, the ball (head of humerus) is changes, while in total arthroplasty, both the ball and socket are changed.

Three-part fracture
Displaced head: head is tilted back 
and faces up more than medially. 

Fractured & minimally displaced G.T

Fun Fact from Apley:
It has always been difficult to apply 
Neer’s classification when based on 
plain X-rays, and not surprisingly 
there is a relatively high level of both 
inter- and intra-observer 
disagreement. Neer himself later 
noted that, when this classification 
was developed, the criteria for 
displacement (distance >1 cm, 
angulation >45 degrees) were set 
arbitrarily. The classification was not 
intended to dictate treatment, but 
simply to help clarify the 
pathoanatomy of the different 
fracture patterns.



General Description

It can be classified based on location of fracture: 1-Proximal. 2-Middle (most common location). 3-Distal.

Clinical Features

Symptoms: Pain, swelling, weakness ± shortening, motion/crepitus at fracture site, bruising.
Physical exam:

● Check the Skin to rule out open fractures.
● Compartment syndrome: Passively stretch distally to check for severe pain.
● Neurovascular (N/V): watch for radial nerve palsy. How to examine the radial nerve? 

- Motor: Extension of the metacarpophalangeal joints “posterior interosseous nerve” (extension of the 
wrist can be misleading because sometimes supplied by another branch). 

- Sensory: over the dorsum of the first webspace. 
- Check if the patient can raise their thumb and wrist “wrist drop & paralysis of the MCP extensors”. 

Imaging

X-Ray1:
● Left pic: AP and lateral of the right humerus showing long spiral shaft 

fracture at the junction of the middle and distal thirds of the humerus 
with lateral displacement, has good alignment with no angulation.

Treatment 

Almost all humerus shaft fracture can be treated non-surgically by:
● Closed reduction at the ER under conscious sedation or analgesics.
● Functional brace for 4-6 weeks + NWB. (Why called functional? because they 

can still move their elbow and, to a lesser extent, their shoulders).
● Early ROM of elbow and shoulder to avoid stiffness, but arm abduction is 

postponed until the fracture has united.
What is the difference between brace and cast? the brace is removable, plastic with velcro tape, 
clamshell. There is no significant difference compared to the cast but it’s easier to the patient.
Surgery is indicated2 (ORIF with plate and screws) for specific conditions like:

● Segmental fracture, (because it is considered unstable).
● Open fracture. 
● Obese patient, why? Because of body built which will push the humerus and 

displace it, and also, they have a lot of fat which push the arm into varus, you 
can't control the fracture with a brace.

● Bilateral fracture, why? Patient can’t function with 2 casts (inhumane). 
● Floating elbow (Fractures of forearm and humerus) difficult to control, so basically 

like segmental, the elbow being the free segment.
● Multiple trauma: If he will undergoing for surgery, do it surgically because the patient already in OR.

3- Humerus Shaft Fracture Shaft fractures of the humerus, femur and tibia are 
classified according to which third was fractured.

1- Holstein-Lewis fracture is a spiral fracture of the distal one-third of the humeral shaft commonly associated with neuropraxia of the 
radial nerve (22% incidence).
2- Displacement is not indication.



Anatomy

- Forearm is complex with two mobile parallel bones; we consider the forearm as a 
ring or one joint (quadrilateral joint), usually if you break a ring at one side it breaks in 
another side so if the patient has a fracture in one bone, you should check the other 
bone or check the joint for disruption, it’s rare to see an isolated ulnar or radial injury.

- Radius and ulna articulate proximally and distally, by the proximal and distal radioulnar 
joint (RUJ) to allow forearm rotation (supination and pronation).

General Description

Fractures are often from fall or direct blow. It’s very unlikely to fracture only one bone without 
disrupting of their articulation. 
Types:

1. Both bones fracture: Both the radius and ulna are broken.
2. Monteggia fracture: Proximal or middle third ulnar shaft fracture with dislocation of 

radius (head) proximally (at elbow). 
- Mechanism: direct blow on the posterior aspect of the forearm, hyper-pronation 

or fall on a hyperextended elbow. 
- Clinical features: decreased rotation of forearm ± palpable lump at the radial 

head (dislocation).
-

3. Galeazzi fracture: Distal or middle third shaft radius fracture with disruption of DRUJ.
- Mechanism: hand FOOSH (Fall on An Outer Stretched Hand) with axial loading of 

pronated forearm or wrist trauma. 

Clinical Findings

● Symptoms and signs of fracture: Deformity, pain, swelling loss of function in hand and forearm.
● Check the skin: To make sure it is not an open fracture.
● Check the compartments of forearm.
● Check ulnar, median and radial nerve, it bifurcates at the level of wrist into (PIN, AIN) “Posterior(radial) & 

anterior(median) interosseous nerves”, so examine it separately.
● Check vascularity of the hands: color, temperature, capillary refill and pulse.

4- Both Bones Forearm Fracture

Monteggia Fracture Galeazzi Fracture Both Bone Fracture
Radial head can be dislocated to lateral or posterior side Radial fracture with ulnar dislocation dorsally



5- Distal Radius Fracture

General Description

● It is the Most common fracture of upper extremity.
● Most frequently are seen in older women due to osteoporosis.
● Young adults fractures are most commonly secondary to high energy trauma (FOOSH).
● Types:

1. Extra-articular fractures: 
A. Colles’ fracture: dorsal angulation, shortening and radial “displacement” deviation.
B. Smith’s fracture: shortening and volar (anterior) angulation (reverse colles’).

2. Intra-articular fractures:
A. Barton’s fracture: Partial articular (i.e. half of the articular surface is fractured 

and lost contact with the shaft while the other half is intact and in contact with 
shaft (fig 1), if no part of the articular surface is in contact with shaft then this 
is not barton’s), could be volar or dorsal (Fig 2), needs lateral view.

B. Others: Due to a fall on extended pronated wrist (Chauffeur fracture aka 
Hutchinson or Backfire fracture, which is radial styloid fracture).

Fig 1

Fig 2

Imaging

● 2 Orthogonal views perpendicular on each other usually AP + lateral with joint 
above and joint below.

● CT scan if fracture extends into joint “intra-articular to asses the displacement”.

Treatment

● Both bone fracture: We treat these fractures as a joint
- Reduce and splint at ER/clinic (this is a temporary solution for pain control).
- Definitive treatment: Almost always with surgery ORIF with plate and screws 

even if it didn’t displace because we worry that it will later if we left it.
● Monteggia fracture:

- ORIF of the fractured ulna and close reduction of radial head, if closed failed go 
for open “The key to successful treatment is to restore the length of the fractured ulna”. 

● Galeazzi fracture: Opposite to monteggia
- ORIF of fractured radius with plate & screws and closed reduction of DRUJ. 

Galeazzi managed with 
ORIF of radius



Imaging

● X-ray: PA not AP → it’s hard to ask the patient to supinate his arm.
● In Barton’s fracture you have to see it in lateral x-ray because on AP/PA there will be overlap.
● CT Scan: if fracture extends into joint (intra-articular). 

Smith’s 
fracture

Colles’ 
fracture

Barton's 
fracture

Clinical Features

Colles’ Fracture Smith’s Fracture

Can present clinically with a “Dinner Fork” deformity Can present clinically with a “Shovel” deformity

        Mnemonic:
Colle’s restaurant   Smith’s farm

Treatment

Extra-articular fractures (Colles’ and Smith’s): you have to know the specific steps, it always comes in OSCE

1. Start with analgesia or preferably, conscious sedation and N/V exam.
2. Closed reduction (traction and countertraction), check N/V again, then apply a splint or below elbow 

cast (to avoid elbow stiffness, and don’t include metacarpophalangeal joint also to avoid finger 
stiffness), then send the patient to X-ray to check if reduction is acceptable.

a. If reduction is acceptable:
■ Send the patient home with acute compartment syndrome checklist (tell them if they 

have pain not responding to analgesia “called pain out of proportion” to immediately 
come to ER to be checked for compartment syndrome).

■ Patient should be checked once a week for 2 weeks for secondary displacement. If X-ray 
was good at the 2nd week, continue the cast for 4 more weeks (immobilization for 6-8 
weeks in total), then bring them back for out-of-cast X-ray to make sure it is healed.

■ ROM exercises after cast removal.
b. If closed reduction is unacceptable (failed):

■ Try again if you think you may get it.
■ If very unstable or you think you won’t get it, then surgery (ORIF with plate and 

screws).
Intra-articular fracture (Barton’s and Chauffeur’s):

- The treatment is the same as extra-articular unless there is an indication for surgery which is:
● Displacement (also called step or gap)1 of intra-articular fracture ≥2 mm2.
● If Surgery Indication is present → ORIF with plate and screws.

1- The 2 fragments at the articular surface are not at the same level, if it heals like that it will lead to arthritis.
2- If it was less than 2mm (no step or gap), then let them stay in the cast and check them every week for 2 weeks, if stable then we 
continue to a total of 6 weeks, but most of barton’s fractures are unstable “have a step or gap”.



Lower Extremities

1- Hip Fractures in Elderly (>60 years)

● The physiological age is what matters not the exact age, because you can have a 60 y\o male but he is 
completely fit and healthy with no issues (in the exam stick to 60 as a cutoff).

Anatomy

General Description

● Hip fractures are defined as fractures that occur between the articular margin of the femoral head to 5 cm 
below the lesser trochanter.

● The usual story of this fracture: A geriatric patient falls down in the bathroom and it is usually managed by 
surgery.

● It is the most common fracture of lower limb.
● It is associated with osteoporosis (Like colles in old women).
● Most common mechanism is a fall from standing height.
● In young people it is usually caused by high energy trauma and is considered a separate entity of fractures that 

affects elderly.
● BEWARE → you have to ask what caused the fall? it might be a manifestation of a much more serious medical 

condition that you first have to deal with or rule out during clinical evaluation before managing the fracture 
such as an MI or a stroke.

● Hip fracture is a life changing event, it’s not about the fracture itself, but it’s about the systemic failure; “The 
patient starts to be senile”. Most people will walk but they will not be the same. Mortality: 20% of these people 
will die 1 year after the fracture but not because of the fracture, but due to the complications that follow, it just 
tells you how it’s linked to systemic failure.

Fractures can be classified into: intra/extra-capsular (important for prognosis and 
treatment) or displaced and non-displaced.

◆   Intracapsular (also called femoral neck fracture) : 
-  Subcapital: Directly below the femoral head.
-  Transcervical: Mid portion of femoral neck.
❖ Avascular necrosis (AVN) risk is higher with intracapsular fracture.

◆   Extracapsular :
-  Basicervical: Base of femoral neck, the end of the capsule.
-  Intertrochanteric.
-  Subtrochanteric: not a hip fracture, rather, a femoral shaft fracture.

Common associated injuries “at time of fall”:
1. Distal radius fracture.
2. Proximal humerus fracture.
3. Subdural hematoma.

Hip capsule

Intertrochanteric fracture



Clinical 

● Full detailed history of mechanism of injury.              
● Rule out syncope, chest pain, weakness, MI, stroke, etc.
● A detailed systematic review.
● Look for Hip fracture deformity: Abduction, external rotation and shortening “typical but not always”.
● Assess distal N/V status: The most commonly injured nerve is the sciatic nerve.
● Avoid ROM if fracture is expected, if patent can not do active, don't try passive ROM.

Imaging

X-Ray:
● 3 views are needed:

1. AP pelvis.
2. AP hip.
3. Lateral hip. (Cross-table view) 

MRI is sensitive for occult (stress) fractures, they don't appear on an 
X-ray, they happen in people who stress their hip like military or trumps.

Treatment (includes elderly and young)

Intracapsular Extracapsular (age is irrelevant)

Non-displaced
So no need for reduction

Displaced Stable Unstable

Internal fixation in situ 
with 3 percutaneous 
cannulated screws 

(PCS)

Elderly Young Closed reduction and 
internal fixation with 

Dynamic hip screws (DHS)

Closed reduction with 
internal fixation using a 
cephalomedullary nail 

(CMN)Hemiarthroplasty ORIF With 
cannulated screws

● Signs of fracture instability: Need only 1 to be considered unstable
1- Four-parts fracture.    2- Extension to subtrochanteric region.    3- Large lesser-trochanteric fragment.

● In the ER, no close reduction is needed, why? it will displace again anyway. a study showed that there is no 
difference if you put a traction or not, not cost effective, and no benefit for the patient.

● No traction is needed.
● Patient needs surgery ideally within 48 hours, even less, as studies show it decreases the rate of mortality by more than 

40% due to post surgery complications (e.g. atrophy, DVTs, infection, etc) 
● The goal is to ambulate patient as soon as possible.
● For all hip fractures, be sure that DVT prophylaxis is started. 
● Be sure the patient will be evaluated for osteoporosis after discharge, to avoid more fractures.

Lateral of hip

AP of hip

AP of pelvis

The X-ray shows either 
subcapital or transcervical 

intracapsular fracture

Basicervical

Occult femoral 
neck fracture



Complications

1. Nonunion (most common complication in young people): 
➔ 2% in IT (intertrochanteric) fractures very rare.
➔ 5% in non-displaced neck fracture.
➔ 30% in displaced neck fracture and among young people.

2. AVN in femoral neck fracture:
➔ 10% in non-displaced.
➔ 30% in displaced.

3. Death:
➔ Early 4%. i.e within the first few weeks of a hip fracture.
➔ At 1 year post-fracture, 20-40% of the patients will be dead, because of some complication like 

pneumonia, delayed surgery, delayed amputation, bed sores, immobility, and post surgery complication. 
4. VTE (venous thromboembolism).

Why do we do hemiarthroplasty in elderly when they have displaced intracapsular hip fractures, while in young we do ORIF with 
cannulated screws?

- Patients who undergo hemiarthroplasty can start walking at the same day, ORIF mandates NWB the limb for at least 6 weeks. 
When elderly are told not to bear weight, they will just lay down in bed all day and be prone to all the complications mentioned 
below, In the other hand, younger people will stay perform their daily life using crutches.

2-Femoral Neck Fractures (young patients)

General 

● It is a completely different entity from similar fractures in elderly (>60 years).
● Commonly caused by high energy mechanism (e.g. High-impact trauma such as motor vehicle accidents), start 

with ATLS protocol.
● 2.5% associated femoral shaft fracture, (needs long femur X-ray), in young people because fractures are 

caused by high energy.
● Complications:

○ Nonunion: 30% (most common)
○ AVN: 25-30%

Diagnostic (EXTRA)

● X-ray (AP and lateral view of the pelvis with internal rotation of the affected limb).
● Full femur X-ray of the affected limb should be done to avoid unseen fractures in shaft.
● MRI or bone scan if clinical suspicion is high despite absent findings on x-ray.

Clinical Features (EXTRA)

● Groin pain 
● Shortened and externally rotated leg
● Minimal bruising



Classification (EXTRA)

Garden Classification

Garden I Nondisplaced, incomplete, impaction fracture

Garden II Complete, but nondisplaced fracture

Garden III Complete and partially displaced fracture 

Garden IV Complete, fully displaced fracture

Treatment (EXTRA)

● Conservative management:
○ Indication: stable, nondisplaced fractures, especially abduction fractures , mostly in 

debilitated patients.
○ Methods:

■ Temporary bed rest or use of crutches followed by mobilization with physical therapy.
■ Venous thromboembolism prophylaxis.

● Surgical therapy (usually within 72 hours  is indicated for unstable fractures, typically adduction 
fractures, and fragment dislocation:

○ For children and young adults:
■ Attempt preservation of the femoral head.
■ Early (within 6 hours) ORIF.

○ For older adults: total hip replacement (THR) or hip hemiarthroplasty.



3- Femoral Shaft Fractures

Etiology

More common Less common

● High energy mechanisms.
- Car accidents, fall from a height, gunshot wound.

● Young patients “adolescents” (male, < 30 years).
● Start with ATLS protocol.

● Low energy mechanism (torsional forces).
● Old patients.
● Spiral type fracture (twisting).

Clinical Associations

MSK injuries Non-MSK Injuries

1. Ipsilateral femoral neck fracture in 10% 
(missed in 30-50%, so always check the 
femoral neck and if you highly suspect it 
do a CT scan).

2. Knee ligaments injuries in 50%.
3. Meniscal tear in 30%.
4. Floating knee injury: Less common

- Ipsilateral tibial and femoral shaft fractures.
5. Vascular/nerve injuries: Rare.
6. Contralateral femoral shaft fracture, bilateral:

- Worse prognosis among above.

1. Fat embolism, from medullary canal usually to 
the lung causing shortness of breath “most 
common associated injury”.

2. ARDS (Acute respiratory distress syndrome).
3. Head injuries.
4. Abdominal injuries.

Clinical Examination

● Start with ATLS. 
● Look for fracture signs and symptoms.  
● Check skin integrity, to rule out open fracture.
● Do N/V exam.
● Do compartment assessment.
● Check for knee swelling or ecchymosis, Indicates ligament Injury.

Investigations

● AP and lateral views of femur:
○ Joint above (spine, looking for bamboo spine) and joint below.

● 15° Internal rotation AP view of ipsilateral hip:
○ To get a good profile of the femoral neck.

● Lateral view ipsilateral view.
● Hip CT if femoral neck fracture is suspected.
● Knee AP and lateral views.

If you have femoral shaft fracture 
look for hip injuries as well



Management

● ATLS: ABC resuscitation, if surgery will be delayed, we can use:
- Skeletal traction (proximal tibial pin)1 for pain control and preventing motion 

which reduces fat embolism risk.
● Early surgical fixation: Is the key 

➔ Proven to reduce pulmonary complications: PE, fat embolism, ARDS.
➔ Must be within 24 hours (ideally < 6 hours) “as soon as feasible”.
➔ If patient is unstable → External fixation “temporary”. 
➔ If patient is stable  → Closed reduction & IM nailing.

Complications

● Malunion:
A. Most common.
B. More common with proximal fracture (subtrochanteric fracture) because of muscles attachments.
C. Rotational, angulation or shortening (or combination of those).

● Nonunion: Rare.
● Infection: In case of open fracture the skin condition and contamination will change the fixation method from IM 

to external fixation as temporary and this will worsen the outcome of femur fracture.
● VTE: Always give prophylaxis.

General Description

● It is a subcutaneous bone (high suspicion for skin injury), not a lot of muscles are covering it.
● Most common large long bone fracture, and has higher incidence of open bone fractures than femur.
● It can be secondary to low or high energy mechanism.
● It carries the highest risk of compartment syndrome, because it is small space and less distal muscles.
● 20% of tibial fractures can be associated with ankle intra-articular fracture.

Classified based on:
A. Location and morphology:

➔ Proximal third.
➔ Middle third.
➔ Distal third.

B.  Displaced v.s. Non-displaced.

Clinical Examination

● Check skin integrity to rule out open fracture.
● Assess compartments of leg: Needs serial exam.
● Serial N/V exam.

4- Tibial Shaft Fractures If you have tibial shaft fracture 
look for ankle injuries as well

1- Pins are put proximal and distal to fracture, the pins go through the skin and bone and then out from the other side, the patient would be at the end 
of the bed with a robe and weight attached to the pins. Benefits: Immobilization of the bone and decrease the risk for fat embolism.



Investigations

X-ray:
● AP and lateral tib/fib.
● AP and lateral knee.
● AP and lateral ankle.

CT scan if fracture extends into joints above or below.
- Left pic: AP X-ray of the right lower leg showing comminuted fractures of 

both tibia and fibula in the middle third + ankle fracture.
- Right pic: AP and lateral X-ray of right leg showing nondisplaced fracture 

of the tibial shaft in the middle third.

Management

Non-surgical Treatment

Indications:
● No displacement: < 10° angulation on AP/lateral X-rays.
● <1cm shortening.
● Not comminuted.

Procedure: Closed reduction and cast immobilization:
● Definitive treatment: Above knee full cast, it must be bi-valved to minimize the risk of compartment 

syndrome.
○ A bivalve (Anteroposterior or mediolaterally) for 8 weeks, why? If there's any swelling the bivalve 

gives an area for expansion and this will prevent compartment syndrome.
● In all fractures, if patient is discharged home with cast always provide them with Compartment Syndrome 

checklist, (pain out of proportion: not responding to analgesia or requiring more analgesia).
● NWB for 8 weeks with cast immobilization.

Surgical Management (most common modality)

Indications: These are also considered “contraindications of non-surgical management”.
● Displacement (> 10° angulation).
● Open fracture.
● Compartment syndrome.
● Floating knee.

Procedure:
● In the ER: Temporary reduction + Above knee backslab and U-shape slab (3-sided 

slab) until surgery.
● Most commonly IM nail fixation.

Complications

● Non-union: Most common complication, while in femoral shaft it’s malunion.
● Delayed union.
● Infection: Open fracture.
● DVT/PE.

IM nail of the tibia with proximal 
and distal interlocking screws



5- Ankle Fractures

Anatomy

● Medial (distal tibial extension) and lateral (distal tibial extension) malleoli, distal tibia1 and talus.
● Highly congruent joint (stable).
● Fibula is held to distal tibia by syndesmotic ligament.
● Medial malleolus is held to talus by deltoid ligament.
● Lateral malleolus is held to talus by LCL (lateral collateral ligament)
● Lateral ligament complex of the ankle is composed of three ligaments:

○ Anterior & Posterior talofibular ligament (ATFL-PTFL).
○ Calcaneofibular ligament (CFL).

General Description

- Most of them are low energy “torsional” injuries that cause malleoli fracture.
Classifications:

● Stable (non-surgically) v.s. Unstable fracture (surgically): 
- Causes of instability →    1- Lateral displacement of talus.    2- Bimalleolar fracture.

● Medial (usually surgically), lateral (depend on the stability) or bimalleolar fracture (directly unstable 
and requires surgical fixation).                                         

● For lateral malleolus (and bimalleolar) fractures, we can subdivide them using 
Weber’s classification2:

A. Below the level of syndesmosis.
B. At the level of syndesmosis.
C. Above the level of syndesmosis.

Clinical Findings

● Look for fracture signs and symptoms.
● Assess medial joint ecchymosis or tenderness to assess medial 

malleolus and deltoid ligament integrity.
● Assess N/V status (before and after reduction).
● A valgus deformity is present in medial malleolus fractures.

Imaging

X-ray:
● AP.
● Lateral.
● Mortise view: AP +15o internal rotation (special view).
● Long leg X-rays: If only medial malleolus is broken.

CT scan if fracture extends to articular distal tibia surface.

Weber’s classification

1- The distal articular surface of the tibia is called ‘Plafond’, so the ankle joint is the articulation between the ‘Plafond’ and talus.
2- In X-ray we can’t see the ligaments, so how to know where is the syndesmosis level? the syndesmosis is present in the area where the distal tibia and 
fibula overlap on x-ray, look at the AP picture in the imaging part.

Unstable: Weber B + very wide 
medial clear space, so needs surgical 
fixation with plate & screws



Treatment

Medial malleolar fracture:
● If non displaced we splint or apply a below knee cast and treat conservatively.

Lateral malleolar fracture “intact medial malleolus”:
1. Weber A: Stable, No surgery

○ Splint (cast) + NWB for 6-8 weeks.
○ Early ROM.

2. Weber B: Plate & screws
○ We check the clear space on the medial side, if it’s wider than 4 mm the fracture is considered to be 

laterally displaced making the fracture unstable:
■ ORIF, if the tibia and fibula are displaced we will put a syndesmotic screw between them, it is 

called syndesmotic screw because it acts as a syndesmotic ligament (hold the bones together 
until syndesmosis heal).

○ If stable “< 4 mm”: Cast + NWB for 6 weeks.
○ If not: Call orthopedic for stress film X-rays to see if it’s open or not.

3. Weber C: Unstable, needs surgical fixation (plate & screws).

If both malleoli are broken “Bimalleolar fractures”: Directly unstable & need surgical fixation
● ORIF with plate & screws (ORIF both bones -/+ syndesmotic screw).

Unstable: > 4 mm lateral translation

Clear space

Stable: Weber B

In the lateral malleolus: Plate & screws
In the medial malleolus: Screws only

Bimalleolar fracture 

Not for your level
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Extra

Click here
for

Notes from 439 based on (AMBOSS, PubMed & 
some google researches) for some explanations!

https://drive.google.com/file/d/19WrREozSvU1P3s9ap3ORRyxap9g8cU93/view?usp=drivesdk


Quiz
Q1: A 22-year-old male had ORIF with plate & screws after a 
fracture in his humerus, what neurological deficit could happen in 
his situation? 

Loss of wrist 
extension

A
Loss of thumb 

opposition

B
Loss of sensation 
over the medial 

aspect of the arm

D
Loss of sensation 
over the medial 2 

fingers

C

Q2: Which type of fracture is shown on the image?

Galeazzi

A

Barton

B

Chauffeur

D

Monteggia

C

Q3: Which of the following is the best treatment for an elderly with 
an intracapsular fracture?

IM nail

A

Hemiarthroplasty

B
Percutaneous 
in situ fixation

D

DHS

C

Q4: A 17-year-old football player had an direct injury to his 
shoulder, X-ray showed dislocated shoulder anteriorly. What
concomitant sign can you see clinically?

Deltoid 
atrophy

A

Claw hand

B
Thenar 
atrophy

D

Wrist drop

C

1:A  2:A  3:B  4:A  5:D

Q5: Which of the following is the best management option for a 
clavicular fracture with skin tenting?

Immobilization 
with arm sling 

A
Immobilization 
with figure of 8

B
ORIF with 

plate & screws 

D
Closed reduction 

and K-wires

C



Quiz

SAQs
441 & 439:

1. Name 4 types of distal radius fracture?
1- Colles’ fracture 
2- Smith’s fracture
3- Barton’s fracture
4- Chauffeur’s fracture

2. Name 4 indications of operative treatment of humerus fracture?
1- Segmental fracture
2- Open fracture
3- Obese patient
4- Bilateral fracture

3. What is the treatment for a displaced intracapsular femoral neck fracture in a 75 old lady?
- Hemiarthroplasty

4. Which nerve might be affected in a proximal humeral fracture?
- Axillary nerve 
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