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Why this series?

● Systematic - Teach you to think systematically 

like a orthopaedic surgeon

● Broad - Provide a helicopter view on the 

entire scope of Orthopaedics Surgery

● Clarity - Be clear about knowledge you need 

to know and what you do not need to know

● Safety - Safety net to rely on for exams and 

future career. 



Ortho Made Simple Framework

1⃣
Stabilize

2⃣
History

3⃣
Physical Exam

4⃣
Initial Invx

5⃣
Acute/ Initial Mx

6⃣
Advanced Imaging

7⃣
Definitive Mx

8⃣
Post Op Review



Our Goal

● Apply the same framework in 3 scenarios:

● Trauma (Closed Isolated, Polytrauma, 

Spine, Open)

● Chronic Pain (Joint, Spine)

● Infection (Soft Tissue, Joint, Bone)

● If it gets boring, it means you are getting it



OMS Framework - Trauma
Closed Isolated Fractures/ Polytrauma/ Spine Fractures/ Open Fractures 



1. Stabilize

● "Patient must stay alive"

● ATLS Principles

● If patient is able to 

communicate and walk into 

the clinic, less likely 

required



2. History

General History

● Age, Gender, Race

● Occupation

● Smoking/ Drinking

● Sports/ Recreation

● Handedness (for UL injuries)

● Past Medical History

● Past Surgical History

● Drug Allergy

Specific History

● Condition History

○ Mechanism - "Mechanical fall"

○ Red flags - "Prodromal pain"

○ Severity of Pain - SOCRATES (not as 

crucial as in a chronic pain)

● Risk Factor History

○ Elderly - Osteoporosis

○ Any other PMHx that can result in brittle 

bones

Mechanical fall = No medical reasons 
for the fall after checking for pre-fall, 
intra-fall, post-fall symptoms

Prodromal Pain = Pain before the fall



3. Physical Examination

1. Open Fracture

○ "Tenting" as a feature of impending open 

fracture

2. Neurovascular Involvement

○ Be specific with the nerve and how you 

test

○ Be specific with the artery you checking

○ *Concept of a downstream river

3. Compartment Syndrome

4. Secondary Survey



Compartment Syndrome - MUST KNOW

“ A condition in which increased pressure within a 

limited osseo-fascial space compromises the 

perfusion and function of the tissues within that 

space.”

● Elevated tissue pressure within a closed fascial 

space

○ Reduces tissue perfusion - ischemia
○ Results in cell death - necrosis

■ Irreversible damage of muscles and 
nerves in 8 hours! (Urgent!!) 

● Even in Open Fractures!

● An Orthopaedic Emergency



How do you know there is compartment syndrome?

“6 P’s”

● ** Pain out of proportion **

● Paresthesia

● Paralysis

● Pulselessness

● Pallor

● Perishingly Cold

Examination finding:

“Pain and the aggravation of pain by passive stretching of 

the muscles in the compartment in question”



What should you do immediately?

● Remove cast or dressing

● Place at level of heart (DO NOT ELEVATE) → 

you want blood to flow there!

● Alert senior



Compartment Syndrome - Surgical Treatment

● Fasciotomy

○ -otomy = cut only

○ Fasciotomy = Cut the fascia (not remove)

● (not Fasiectomy) 

○ -ectomy = remove



4. Initial Investigations

● Imaging

○
○
○
○
○

● Bloods 

○ Pre Op - FBC, RP, PT/ INR, ECG, CXR
○ Risk factors - Vit D, Calcium panel, TFT, LFT
○ Stability - Lactate, ABG (mention if 

polytrauma)

Orthogonal views
"XR of entire bone"
"One joint above, one joint below" 
Special views are bonus 



5. Acute Management (A) 

“What will you do as the primary care doctor?”

● Address Pain 

○ Analgesia as per WHO pain ladder [ALL]

● Address Fracture

○ Manipulation and Reduction (MnR) under 

sedation (Not all injuries require this)

○ Temporary Stabilization

■ See annex for options. May need Ex 

Fix. 

○ Re-check NV after MnR and Temp 

Stabilization



Backslab vs Full Cast

● Back slab = half circumference

○ Less Stable

● Full Cast = Full circumference

○ More stable

Which will you choose for 
Temporary Stabilization?

Back Slab - To allow space for 
swelling and prevent 
compartment syndrome!



How Long Should it be?

● Roughly the fracture or injured area should be 

in the middle of the back slab 

● Common sense!



Temp. Stabilization for UL Trauma
Arm Sling
E.g. Clavicle #, GHJ 
dislocation, ACJ 
Dislocation

Collar and Cuff
E.g. Proximal Humerus #

U-Slab 
E.g. Humeral Shaft # Above Elbow Backslab

E.g. Distal humerus #, 
Elbow dislocation, Other 
elbow #, Forearm shaft #

Below Elbow Backslab
E.g. Distal Radius #

Intrinsic Plus Splint
Ulnar Gutter Splint
Thumb Spica Splint
E.g. Metacarpal #

Buddy Splint
E.g. Prox, Middle Phal. #

Zimmer Splint
E.g. Middle, Distal Phal. #



Temp. Stabilization for LL Trauma

Traction/ Bed Rest
E.g. Proximal Hip fractures

Thomas Splint
E.g. Femur Shaft #

Above Knee Back Slab 
E.g. Distal Femur #, Patella 
#, Proximal Tibia #

Below Knee Backslab
E.g. TIbia Shaft #, Distal 
Tibia #, Ankle #, Foot 
fractures other than 
phalanges

Buddy Splint
E.g. Toe Middle, Proximal 
phalanges #

Pelvic Binder
E.g. Specific Pelvic fractures 
e.g. open book 



5. Acute Management (B) 

“What will you do as the primary care doctor?”

● Monitor for and Prevent Important 

Complications

○ Compartment syndrome - watch for 6Ps, 

“Pain out of Proportion”. 

■ Mx = remove back slab, do not 

elevate, Fasciotomy

○ Deep Vein Thrombosis when NWB esp. 

in elderly hip fractures

■ Pharmacological - e.g. Clexane

■ Non-P - Calf pumps



6. Advanced Imaging?

● Computed Tomography (CT) Scan

○ See bony anatomy

○ Able to undergo 3D 

reconstruction

● Magnetic Resonance Imaging (MRI) 

Scan

○ Look for soft tissue injury



CT Scan - When?

"XR can see a fracture, but not sure severity"

● Intra-articular fractures that require more 

precise pre-op planning

● Example: 

○ Patient in Road Traffic Accident

○ XR - Comminuted Intra-articular 

Proximal Tibia (Tibial plateau) Fracture

○ CT scan to evaluate fracture patterns 

○ Provides 3D Reconstruction (Fig. D)



MRI Scan - When?

"XR cannot see fracture, want TRO soft tissue injury or 

occult fracture"

● Picks up injury by the presence of edema 

(increased water content)

● Example

○ Elderly ➔ Fell on buttock

■ XR of hips normal (Fig A)

■ CT scan of hips normal (Fig B)

■ MRI to look for occult fracture (Fig C)

○ Young Patient ➔ Soccer ➔ "Pop" ➔ XR 

normal (expected) ➔ MRI to look at ACL, 

meniscus tears



7. Definitive Management

● Operative vs Non Operative

○ Patient factors e.g. 

Co-morbids, function.

○ Injury factors e.g. 

Classification 

○ Surgeon factors e.g. choice 

of implants influenced by 

surgical training



8. Post Op Review

1. Assess Patient

a. Vitals

2. Assess Operated limb/ site

a. Dressings
b. Neurovascular status (be specific)
c. Drain output (if present)

3. Review Post Op Notes

a. Prophylactic Antibiotics
b. Weight bearing status
c. Order post op XR
d. Consider DVT Prophylaxis if lower limb op

4. Subsequent Multidisciplinary team to optimize 

outcomes

a. Rehab - PT/ OT, Rehab Med 
b. Social - MSW, CH, TCF
c. Polytrauma - Psych for PTSD 



Op Notes

4 Components in Every Op Note

1. Surgery Performed

2. Surgical findings

3. Operative Procedure

4. Post Operative Orders and 
Instructions

1

2

3

4



What is the journey of the Fracture? 

● 1. Reduce the Fracture

● 2. Maintain the reduction

● 3. Healing

● Complications (Hopefully not!)



Step 1: Reduce the Fracture

● Reduce by manipulation - ““Manipulation and 

Reduction” “MnR”

○ Closed - no cutting of skin [Closed 

Reduction - CR]

■ Traction to pull fracture apart

■ Manipulate it in the direction you 

need to reduce

○ Open - cut open [Open Reduction - OR]

■ This can only be done in operating 

theatre

● Same terminologies for dislocations



Step 2: Maintain the Reduction

● Think in 2 phases

● Acute (Phase 5)  Temporary Maintenance of Reduction - 

External only

○ Back slab (to accommodate swelling), Traction

○ External Fixation - metal outside the body

● Definitive (Phase 7)  Maintenance of Reduction

○ Externally

■ Full Cast (circumferential)

■ External ring fixators (rare)

○ Internal Fixation [“IF”]

■ Metal implants inside - nails, plates, screws

■ Hybrid - Percutaneous Pinning (Metal inside 

but sticking out)

■ Therefore, “ORIF” = Open reduction, Internal 

Fixation



Step 3: God heals in 4 Observable Phases

● Hematoma 

● Soft Callus 

● Hard Callus 

○ (XR Changes)

● Remodelling



Fracture Complications

● Nonunion, Malunion (all)

○ Nonunion - Why?

■ Unstable fixation - too much movement

■ Poor Biology - smoker

○ Malunion - leads to deformity

● Internal Fixations

○ Infection 

○ Implant failure

○ Peri-implant fractures 

■ Adjacent bone next to implant is point of 

weakness

● Fractures in/ near joints

○ Secondary Osteoarthritis



Real Life Case
Closed Wrist Fracture



2. History 

Biodata

“Mechanical 
Fall”

No Red 
Flags

What will you examine for?



3. Physical Examination

How will you investigate?



4. Initial Invx

How will you acutely 
manage this patient?



5. Acute Mx

Patient discharged to Ortho clinic in 1 week

Will you do advanced imaging?



6. Advanced Imaging

What is the definitive management?



7. Definitive Mx

How will you assess post op?



8. Post Op Review

Post op notes



Op Notes

4 Components in Every Op Note

1. Surgery Performed

2. Surgical findings

3. Operative Procedure

4. Post Operative Orders and 
Instructions



Wrist Fracture Add-ons

1. ATLS if required 2. Hx

• Same 
• Condition hx
• Risk Factor Hx

• If UL →  Handedness

3. PE 

Same – open, NV, 
compartment

4. Initial Invx
• Imaging – same
• Bloods – Usually not 

required in the EMD as 
can be sent to Outpatient 
Ortho Clinic

5. Acute Mx
• Analgesia – WHO
• MnR, Temp Stabilize – 

Below elbow back slab

6. Advanced Imaging
CT scan if intra-articular

7. Definitive Mx 
(Think of Classification here)

• Depends on function
• Elderly, low demand 

→  non op
• High demand → 

ORIF

8. Post op

Same



Wrist Fracture OSSE!

1. What will you examine for?

2. How will you investigate?

3. How will you acutely manage this 

patient?

4. Will you do Advanced Imaging?

5. What is the definitive management?

6. How will you assess post op?

Stem: 55 Year old male with a wrist injury



Quiz Time!

● Live Audience – Submit your answer on SLIDO 

to enhance your learning through immediate 

feedback.

● Recording Audience – Refer to the slides for 

the exact questions and options.



Trauma Framework Quiz Q1 



Trauma Framework Quiz Q2 



Trauma Framework Quiz Q3 



Trauma Framework Quiz Q4 



OMS Framework - Trauma
Closed Isolated Fractures/ Polytrauma/ Spine Fractures/ Open Fractures 



Polytrauma - What’s Different?



Polytrauma - A Spectrum of Injuries

● Many definitions - ISS score, AIS score, Berlin, 

● Most simple accepted definition:

○ “Multiply injured patient who sustained 

injury to more than 1 organ system”

■ Head / Neck

■ Face

■ Chest / Thorax

■ Abdomen and Pelvis

■ Extremities and Spine

■ External wounds and Burns

● Huge Spectrum of severity



Polytrauma - Reasons for Death

● Trimodal distribution. Of all who die from 

polytrauma:

○ 50% die from Traumatic Brain injury 

○ 30% from Bleeding (within 6 hrs) 

○ 10% from Multi-organ dysfunction (MOF) 

and sepsis 

● Triad of death = Coagulopathy, Acidosis, 

Hypothermia

● Concept of “Golden Hour” - window of 

opportunity soon after injury to stabilize 

patient using ATLS Principles

Which of this 
can the ortho 
surgeon 
manage?



ATLS

● Comprehensive, multidisciplinary approach to 

stabilize the patient. “Stabilize the ABCs”



ATLS - Advanced Trauma Life Support

● Secure ABCs, institute necessary adjuncts

○ Airway - Intubate

○ Breathing - Chest Tubes

○ Circulation - 2 large IV cannula, Massive 

Transfusion Protocol (MTP), Urine Catheter, 

Pericardiocentesis, 

■ Ortho: Pelvic Binder/ C-Clamp 

○ Disability - Prevent further injuries

■ Ortho: C-Collar, Spinal Nursing

● Multidisciplinary Team

○ Emergency Doctors

○ General Surgeons

○ Allied health

■ Nurses

■ Radiographers

● Requirements of the above depends on the severity



Pelvic Binder and C-Clamp

● Addressing the Circulation by limiting blood loss 

from pelvic injuries

○ Majority is from venous bleeding
○ 10% Arterial bleed
○ 3 to 5 Litres!

● How to reduce blood loss?

○ Venous - Reduce pelvic volume to 
stabilize blood clot. How?

■ Pelvic Binder (in EMD) - centered 
on Greater Trochanters

■ C-Clamp (in EMD)
■ Ex-fix (in OT) - allows packing of 

pelvis by GS
○ Arterial - Need angiogram and 

embolization



Protect the Spine

● Expecting the worse (based on the patient’s 

presentation)

● Cervical Spine - Presence of Spinal cord!

○ Apply Rigid C-Collar

● ThoracoLumbar Spine - Presence of cord and 

nerve roots

○ Spinal Nursing - no sitting up in bed, 
immobilising whole spine

● How to evaluate the spine when in spinal nursing?

○ Log roll: 4 people to do the roll. 
■ 1 at the head to provide in-line 

traction. 
■ Other 3 at Thorax, Pelvis and Leg
■ Turn like a log

○ Once Turned - Look for wounds, palpate for 
steps along spine, digital rectal exam



What ATLS Stabilization will look like - Messy and Chaotic



Philosophies in Surgical Management

● 2 Early Extreme Philosophies

○ Early Total Care (ETC) (Bone et al. 1989)
■ Internally fix all fractures at the first surgery

○ Damage Control Surgery (DCS) (Pape et al. 2002)
■ Temporarily stabilization with External Fixators 
■ Stabilize further in SHD, ICU 
■ Definitive Management when stable

● Reality is somewhere in the middle, dependant on 

multiple factors - Early Appropriate Care (EAC) (Vallier 

2011)

○ Patient - Physiological stability to undergo long 
surgery

○ Injuries - Number and location of injuries, presence 
of open fractures

○ Surgeon - need multiple specialists? 
○ Resource - OT availability?

ETC 
(1989)

DCO
(2002)EAC (2011)



What the DCS component of EAC looks like



Waiting for Definitive Mx - Prevent Complications

● Patient may be admitted to Intensive Care Unit or 

High Dependency Unit to further stabilize

○ Multidisciplinary care - ICU anaesthetists, 

General Surgeons, Ortho

● Period of immobility

○ Prevent pressure sores with regular turning

○ Prevent DVT 

■ Pharmacological

■ Non- P - calf pumps

● Prevent Infection

○ Prophylactic Antibiotics

○ External Fixation Pin Tract care

○ Wound care in open fractures

● Monitor for compartment syndrome



When is patient ready for Definitive Mx?

● No Triad of death 

○ Not acidotic

○ Not Hypothermic

○ No Coagulopathy

● Physiologically stable in other organ systems

● Multidisciplinary decision - ICU anaesthetists, 

General Surgeons, Ortho



Definitive Management Completed



Surgery = Half the Battle won

● Multidisciplinary involvement still crucial!

● Physiotherapists - Function, mobility

● Occupational Therapists - ADL

● Rehabilitation Physicians

● Social Worker

● Community/ Rehab placement

● Psychiatrist for PTSD



Quiz Time!

● Live Audience – Submit your answer on SLIDO 

to enhance your learning through immediate 

feedback.

● Recording Audience – Refer to the slides for 

the exact questions and options.



Trauma Framework Quiz Q5 



Trauma Framework Quiz Q6 



Trauma Framework Quiz Q7 



Trauma Framework Quiz Q8 



OMS Framework - Trauma
Closed Isolated Fractures/ Polytrauma/ Spine Fractures/ Open Fractures



Spine Fracture - What’s Different?



Neurology in 
Spine Trauma

● ASIA Score

● Assess myotomes

○ Grades 0 - 5

● Assess dermatomes

● Determine ASIA Impairment Scale

○ A = Complete injury (totally 

no motor or sensory)

○ B = Incomplete Sensory 

(motor all 0)

○ C = Incomplete Motor     

(> 50% myotomes < G3)

○ D = Incomplete Motor 

(≥ 50% myotomes ≥ G3)

○ E = Normal



6. Advanced Imaging 

CT - Burst Fracture
MRI - Burst Fracture MRI - Epidural hematoma



7. SLICS and TLICS scores

SubaxiaL Injury Classification 
and Severity Scale (SLICS)

ThoracoLumbar Injury Classification 
and Severity Score (TLICS)



OMS Framework - Trauma
Closed Isolated Fractures/ Polytrauma/ Spine Fractures/ Open Fractures 



Open Fracture - What’s Different?



The importance of Antibiotics ASAP!

● Risk of infection 4.7% vs 7.4% 

infection (<3hrs vs >3hrs)



Real Life Case
Open Tibia Fracture



1. Stabilize



History

2. History

What will you examine for?



Open 
Fracture

Compartment syndrome

NV

Secondary 
Survey

3. Physical Examination

How will you investigate?



Bloods

Imaging

Pre Op

Assess Stability

Pre Op

Trauma 
Scans

4. Initial Invx

How will you acutely 
manage this patient?



Abx Abx Abx

Analgesia

Temporary 
Stabilization

5. Acute Management for Open Fracture



1st Surgery 

● Wound debridement

○ Debridement = removal of all unviable 
and unhealthy  tissue

○ Wound often covered with a "negative 
pressure dressing"while waiting for 
definitive fixation and coverage

● Temporary Stabilization

○ If Back slab sufficient for stability, ok 
to continue back slab

○ External fixation is occasionally 
required to maintain temporary 
stability

Will you do advanced imaging?



6. Advanced Imaging - No

What is the definitive management?



7. Definitive Management

How will you assess 
post operatively?



Skin Graft vs Skin Flap
● Skin Graft - Does not have its own blood 

supply

○ For areas with viable soft tissue

○ (+) Easy, no need microscope

○ (-) More contractures

○ Use for areas with no bone exposed

● Skin Flap - Has its own blood supply

○ For areas with exposed bone

○ (+) Less contractures

○ (-) Technically difficult, need microscope

○ Use for areas over joints, bone exposed



8. Post Op Review



Open Fracture OSSE!

1. What will you examine for?

2. How will you investigate?

3. How will you acutely manage this 

patient?

4. Will you do Advanced Imaging?

5. What is the definitive management?

6. How will you assess post op? Stem: 55 Year old male with a injury to leg



Quiz Time!

● Live Audience – Submit your answer on SLIDO 

to enhance your learning through immediate 

feedback.

● Recording Audience – Refer to the slides for 

the exact questions and options.



Trauma Framework Quiz Q9 



Trauma Framework Quiz Q10 



Trauma Framework Quiz Q11 



Trauma Framework Quiz Q12 



What should you do next? - Test, Ask, Add
● Test yourself: Most inpatients in the 

wards are trauma cases admitted from 
Emergency Department, either waiting 
for definitive surgery or post surgery.

○ At which stage is the patient in now? Will 
advanced Imaging be ordered? How did 
they decide Definitive management?

○ What was being done for this patient at 
each stage? Check your answers against 
the case notes

● Ask when you see something is not as 
expected. (Deviation from framework)

● Add - When studying, add in what is 
unique for each injury at each stage - you 
will find that there is minimal variation!



Maximising our Time!

● Post Lecture Quiz for OMS Framework Part 1 = 

Trauma

● https://docs.google.com/forms/d/e/1FAIpQLS

dnGoV5ykBwjdvPMsUDZ8QMlhnwofqdzcbzYH

3hWGIMzKMJWA/viewform?usp=sf_link 

https://docs.google.com/forms/d/e/1FAIpQLSdnGoV5ykBwjdvPMsUDZ8QMlhnwofqdzcbzYH3hWGIMzKMJWA/viewform?usp=sf_link
https://docs.google.com/forms/d/e/1FAIpQLSdnGoV5ykBwjdvPMsUDZ8QMlhnwofqdzcbzYH3hWGIMzKMJWA/viewform?usp=sf_link
https://docs.google.com/forms/d/e/1FAIpQLSdnGoV5ykBwjdvPMsUDZ8QMlhnwofqdzcbzYH3hWGIMzKMJWA/viewform?usp=sf_link


Framework Approach to Orthopaedics Part 2:
Chronic Pain/ Arthritis

Mok Ying Ren



1. Stabilize

● Typically not required in the clinic 

setting!

● Do not mention!



2. History

General History

● Age, Gender, Race

● Occupation

● Sports/ Recreation

● Handness (for UL injuries)

● Past Medical History

● Past Surgical History

● Drug Allergy

Specific History

● Condition History

○ Pain - SOCRATES, Mechanical vs Inflammatory Pain

○  Joint Specific Symptoms - e.g. 

■ Knee - instability, locking

■ Shoulder - instability, stiffness, weakness

○ Red flags

■ Tumor - Night pain, Rest pain, Constitutional, 

LOW, LOA

■ Infection - Fever, night sweats

○ Function

■ Home, Occupation, Community, Recreation

● Risk Factor History

○ Previous trauma

○ Condition specific - e.g. Hip OA (AVN), Frozen Shoulder 

(DM)

Must know what is Mechanical 
pain!



Mechanical vs Inflammatory Pain

Mechanical

● No rest pain

● No morning stiffness

● Pain gets worse with increased 

activity

● Pain goes away with rest after activity

Inflammatory

● Presence of throbbing pain at rest

● Presence of morning stiffness 

● Pain gets better with increased 

activity and warm up

● Pain gets worse after resting from a 

period of increased activity



3. Physical Examination

● Specific Joint Exam

● Look at Physical Exam Notes

● Must always look at neurovascular 

involvement



4. Initial Investigations

● Imaging

○ Orthogonal views

○ Considerations

■ E.g. Weight bearing views for knee 

○ Special views - e.g. skyline (knee), long 

films (knee for mechanical alignment)

● Bloods 

○ Not required unless concerned of 

inflammatory conditions

○ Inflammatory markers - TW, CRP, ESR kiv 

RF, anti-CCP



5. Initial Management 

“What will you do at the first clinic visit?”

● Pharmacological

○ Analgesia based on WHO ladder

● Non-Pharmacological

○ Lifestyle modifications - reduce painful 

activities

○ Physiotherapy for muscle strengthening

○ Walking aids

For most patients, this is the definitive management 

and they need no further treatment



6. Advanced Imaging?

● Typically not required if obvious OA changes in XR

● When to consider MRI scan?

○ Normal XR with significant/ long duration of 

symptoms, concern of soft tissue injury 

(cartilage, meniscus, ligaments, muscles)

○ MRI scan with contrast if concerns of tumor/ 

infection

● When to consider CT scan?

○ Specialist decision for pre op planning in 

certain joint replacements e.g. shoulder



7. Definitive Management

● Operative vs Non Operative

○ Patient factors e.g. Co-morbids, function.

○ Disease factors e.g. Classification, Severity 

○ Surgeon factors e.g. choice of implants influenced by 

surgical training

● Operative options - Learn the common options for OA of 

each joint -  Joint Preserving or Joint Sacrificing - E.g. 

○ Shoulder - TSA, RTSA

○ Elbow - TEA

○ CMCJ - Fusion, Excision (Trapeziectomy)

○ Hip - THA

○ Knee - HTO, UKA, TKA
○ Ankle - Osteotomy, TAR, Fusion

○ Hallux Valgus - Osteotomy, Fusion

○ Spine - Decomp,  Fusion, ADR



8. Post Op Review

1. Assess Patient

a. Vitals

2. Assess Operated limb/ site

a. Dressings
b. Neurovascular status (be specific)
c. Drain output (if present)

3. Review Post Op Notes

a. Prophylactic Antibiotics
b. Weight bearing status
c. Order post op XR
d. Consider DVT Prophylaxis if lower limb op

4. Subsequent Multidisciplinary team to optimize 

outcomes

a. Rehab - PT/ OT, Rehab Med 
b. Social - MSW, CH, TCF



OMS Framework - Chronic Pain
Joints/ Cervical Spine/ Lumbar Spine



Real Life Case
OA Knee



General Hx 
for all 
patients

Pain SOCRATES

Knee Joint Specific

Red flags

“Mechanical”

2. History 

What will you examine for?



3. Physical Examination

How will you investigate?



Weight bearing

4. Initial Investigations 

How will you initially 
manage this patient?



5. Initial Management

Will you do advanced 
imaging?



6. Advanced Imaging

What can you offer if patient fails 
non operative management?



7. Definitive Management

How will you assess the patient post 
op?



S O

A

P

Dressings 
and NV

8. Post Op Review



1. Stabilize 2. Hx
• General hx 
• Red flags
• Function - HOCR
• Pain SOCRATES. 

Mechanical vs 
Inflammatory

• Risk Factor Hx
• Knee Specific– locking, 

instability

3. PE 

Standard knee, NV!

4. Initial Invx
• Imaging – weight 

bearing!
• AP, Lateral, skyline

5. Initial Mx
• Pharm - Analgesia – 

WHO
• Non Pharm - PT, lifestyle

6. Advanced Imaging
Usually no need for obvious 
OA Knee

7. Definitive Mx 
(Think of Classification here)
• Non op vs Op

• TKR if tricompartmental 
OA

8. Post op

Same

Tricompartmental OA “Add-ons”



Knee Osteoarthritis OSSE!

1. What will you examine for?

2. How will you initially manage this 

patient?

3. What is the definitive management if 

patient fails non-operative?

4. How will you assess post op? What will 

you watch for? Stem: 55 Year old male with knee pain



LLOSS in Every Arthritic Joint!



LLOSS in Every Arthritic Joint!



OMS Framework - Chronic Pain
Joints/ Cervical Spine/ Lumbar Spine



Neck Pain - What’s Different?



Cervical Spine - Radiculopathy & Myelopathy

● Radiculopathy = Nerve Root Pathology

○ History 
■ Shooting pain like electric shock
■ Numbness in the dermatome 
■ Weakness in the myotome 

○ Physical Examination
■ Numbness in the Dermatome (ASIA score)
■ Weakness in the Myotome (ASIA Score)
■ Abnormal Reflexes

● Myelopathy = Spinal Cord Pathology

○ History 
■ Poor coordination in the UL 
■ Unsteadiness in the LL

○ Physical Examination
■ Hoffmann, Grip Release +
■ Romberg, Tandem Gait +



OMS Framework - Chronic Pain
Joints/ Cervical Spine/ Lumbar Spine



Back Pain - What’s Different?



Lumbar Spine - Radiculopathy and Claudication
● Radiculopathy = Nerve Root Pathology

○ History 
■ Shooting pain like electric shock
■ Numbness in the dermatome 
■ Weakness in the myotome 

○ Physical Examination
■ Numbness in the Dermatome (ASIA Score)
■ Weakness in the Myotome (ASIA Score)
■ Abnormal Reflexes
■ Nerve tension tests +

● Claudication - worsening pain in LL as patient walks. 

Differentiate from Vascular Claudication from

○ History (For Neurogenic)
■ Park bench to Park bench 
■ Better when going up stairs/ hills
■ No 

○ Physical Examination
■ Pulses



Quiz Time!

● Live Audience – Submit your answer on SLIDO 

to enhance your learning through immediate 

feedback.

● Recording Audience – Refer to the slides for 

the exact questions and options.



Pain and Infection Frameworks Quiz Q1 



Pain and Infection Frameworks Quiz Q2 



Pain and Infection Frameworks Quiz Q3 



Pain and Infection Frameworks Quiz Q4 



Pain and Infection Frameworks Quiz Q5 



What should you do next? Test, Ask, Add
● Test yourself: View every case in clinic 

through the lens of the framework.
○ At which stage is the patient in now? What 

is next?
■ How did the doctor perform Phase 

2-5? 
■ When was Advanced Imaging 

ordered? (Phase 6)
■ See how they counsel for Phase 7 if 

op fails
○ Check your own answers with the case 

notes

● Ask when you see something is not as 
expected. (Deviation from framework)

● Add - When studying, add in what is 
unique for each injury at each stage - you 
will find that there is minimal variation!



Framework Approach to Orthopaedics Part 3:
Infection

Mok Ying Ren



1. Stabilize

● "Patient must stay alive"

● If in septic shock - resuscitate and 

start antibiotics



2. History

General History

● Age, Gender, Race

● Occupation

● Sports/ Recreation

● Handness (for UL infection)

● Past Medical History

● Past Surgical History

● Drug Allergy

Specific History (Infection)

● Condition History

○ Severity - SOCRATES, systemic 

symptoms (fever, chills, rigors)

○ Source - hematological, direct 

inoculation, adjacent spread

● Risk Factor History

○ Diabetes mellitus

○ Peripheral Vascular Disease

○ Other Immunocompromised states



3. Physical Examination

● Condition Exam

○ Local severity

■ Extent of collection

■ Involvement of adjacent joint (septic 

arthritis)

■ Special signs e.g., Kanavel’s signs 

for finger

○ Systemic severity

■ Vitals; chills and rigors

● Risk Factors Assessment

○ Diabetic Dermopathy, peripheral 

neuropathy

○ Poor pulses (peripheral vascular disease)



4. Initial Investigations

● Bloods 

○ Severity - FBC for TW, CRP, ESR

○ Pre Op - FBC, RP, PT/ INR, ECG, CXR

○ Risk factors - HBA1c, Vascular studies

● Imaging

○ XR to look for osteomyelitis 

○ Arterial Duplex to evaluate PVD may 

decide definitive management [Lower Limb 

infections]



5. Acute Management 

“What will you do as the primary care doctor?”

1. Analgesia based on WHO ladder

2. Start "Empirical" Antibiotics

○ In certain situations, we want to withhold 
antibiotics until we obtain good cultures 
e.g. Septic arthritis, Prosthetic joint 
infection

3. Prepare for surgery - Keep NBM

**Note some cases that are deemed as superficial 

infections can be treated with oral antibiotics and 

close follow up (not in exams.)



6. Advanced Imaging?

● Imaging of choice: MRI scan with contrast

● Most do not need advanced imaging. But 

can be considered in the following 

scenarios

○ Unsure if infection - e.g., 
differentiating acute Charcot’s vs 
Osteomyelitis

○ Delineate extent of infection for 
surgical planning

○ Evaluate adjacent joints for septic 
arthritis



7. Definitive Management

● “Operative vs Non-Operative” depending on

○ Patient factors e.g. Co-morbids, function.

○ Disease factors e.g. Severity

● Non-Operative (Rare)

○ Long term antibiotic suppression 

● Operative general options

○ Debridement (= removal of unhealthy 

tissue)

■ Incision and drainage for abscess

■ Saucerization for carbuncles

■ Amputation - DDD 

(ray)

Carbuncle → Saucerization

Abscess →  Incision and Drainage



8. Post Op Review

1. Assess patient

a. Stability and vitals

b. GA Complications

2. Assess operated site

a. Dressings - ensure not soaked

b. Chart drain outputs

c. Distal neurovascular (be specific)

3. Follow post Op instructions for:

a. Continue empirical antibiotics

b. Trace cultures and convert to culture 
directed antibiotics

c. May need multidisciplinary ID on board 

for PICC, OPAT. 

d. Analgesia as per WHO



Negative Pressure Dressing

● Negative pressure dressing/ Vac 

Dressing

● 2 Main roles in Orthopaedics

○ Temporary Closure if skin 

defect is large

○ Aid in secondary closure of 

large wounds



Real Life Case
Soft Tissue Infection



Condition 
History

Severity

2 yo child
Nil PMHX
Well 
thrived

General History

2. History

What will you examine for?



Condition PE

Neurovascular

3. Physical Examination

How will you investigate?



Imaging

Severity Bloods
Patient 2yo,
So no pre op bloods 
or DM screen

4. Initial Investigations

What will you be your acute management?



Empirical Abx

Diet Plans

, 
Analgesia

Analgesia

5. Acute Management

Will you do advanced imaging? Why?



6. Advanced Imaging?

What is your definitive management?



7. Definitive Management

What will you assess for post op?



Post OP
Instructions

8. Post Op Review



Multidisciplinary

Culture Directed 
Abx

Culture Directed Antibiotics



Infection OSSE!

1. What will you examine for?

2. How will you investigate?

3. How will you initially manage this 

patient?

4. What is the definitive management?

5. How will you assess post op? What will 

you watch for?

Stem: xx Year old male with toe infection



OMS Framework - Infection
Soft Tissue/ Osteomyelitis/ Joint/ Nec Fas/ Peri-Implant



Osteomyelitis - What’s Different?



Updated Sept 2024
mokyingren.sg

Osteomyelitis - Diagnosed on XR



What is Osteomyelitis?

● Osteomyelitis is infection in bone and its 

marrow

● Pyogenic (Bacterial)

● Non-pyogenic

○ TB, syphilis and fungal



Where can the infection come from?

● 1) Haematogenous

○ Involves the metaphysis of the long bones 

of children

○ Vertebral bodies of adults

● 2) Direct inoculation

○ Penetrating injuries, surgical 

contamination, open fractures

● 3) Contiguous spread from local infection

○ OM in diabetic foot, spinal infection from 

retropharyngeal abscess



Classification of Osteomyelitis
Location [Part of Cierny-Mader]

● Type I - Medullary 
● Type II - Superficial 
● Type III - Localised 
● Type IV - Diffuse

Host [Part of Cierny-Mader]

● A: Normal immune system, non-smoker 
● B: Local or mild systemic deficiency, smoker 
● C: Major nutritional or systemic disorders

Timing

● Acute - < 2 weeks
● Subacute - 1-few months
● Chronic - After several months



Other conditions that look like OM

Cancer

Charcot Foot



OMS Framework - Infection
Soft Tissue/ Osteomyelitis/ Joint/ Nec Fas/ Peri-Implant



Joint Monoarthritis - What’s Different?



Monoarthritis Differentials - GHOST

● Gout

● Hemarthrosis 

● Osteoarthritis

● Septic arthritis

● Trauma 

In a Tertiary Hospital, we need to 

rule out the most severe cause 

of Monoarthritis = Septic 

Arthritis



Bugs and Severity

● Predominant causative organisms are gram 

positive - either staphylococci or streptococci 

(up to 90% of all cases).

● Gram negative organisms

○ Neisseria Gonorrhoeae - STD

○ Others - E coli, proteus, klebsiella, 
enterobacter

● Severity

○ Mortality up to 11%
○ Irreversible Joint damage

■ Loss of proteoglycans from articular 
cartilage by 5 days



Knee Aspiration - What 
do you send fluids for?

● Gram stain

● Cell count

● Crystal analysis

● Bacterial Cultures - Aerobic and Anaerobic

● Fungal Cultures

Which is most helpful in 
the acute setting? Why?

What would be your 
post-aspiration 
instructions?



What instructions after joint aspiration?

● “NBM until gram stain and cell count results 

out”

● Diagnosis of Septic Arthritis

○ Gram stain +

○ Cell Count > 50,000



OMS Framework - Infection
Soft Tissue/ Osteomyelitis/ Joint/ Nec Fas/ Peri-Implant



Necrotising Fasciitis - What’s Different?



What is Necrotising Fasciitis?

● Definition: Aggressive infection of fascia

● How to differentiate from severe cellulitis?

○ Difficult

○ Based on History, Physical Exam, 

Investigations 



LRINEC Score - Attempt to Help With Difficult Diagnosis

● Widely used but never properly validated

● Not a diagnostic test but yet often used



Imaging

● Nec Fas is a Clinical Diagnosis

● XR?

○ Often normal

○ Soft tissue gas only seen in minority of cases

● MRI? 

○ Characteristic findings

■ Deep fascial thickening > 3 mm

■ Abnormal deep fascial signal intensity

■ Extensive multi-compartment 

involvement

○ Limitations

■ Signal abnormalities not always 

specific, may be mistaken as cellulitis



OMS Framework - Infection
Soft Tissue/ Osteomyelitis/ Joint/ Nec Fas/ Peri-Implant



Peri-Implant Infection - What’s Different?



Quiz Time!

● Live Audience – Submit your answer on SLIDO 

to enhance your learning through immediate 

feedback.

● Recording Audience – Refer to the slides for 

the exact questions and options.



Pain and Infection Frameworks Quiz Q6 



Pain and Infection Frameworks Quiz Q7 



Pain and Infection Frameworks Quiz Q8 



Pain and Infection Frameworks Quiz Q9 



Pain and Infection Frameworks Quiz Q10 



What should you do next? Test, Ask, Add
● Test yourself: Most infection cases will be 

seein the wards
○ At which stage is the patient in now? What 

is next?
■ How did the doctor perform Phase 

2-5? 
■ When was Advanced Imaging 

ordered? (Phase 6)
■ See how they counsel for Phase 7 if 

op fails
○ Check your own answers against the case 

notes

● Ask when you see something is not as 
expected. (Deviation from framework)

● Add - When studying, add in what is 
unique for each injury at each stage - you 
will find that there is minimal variation!



Maximising our Time!

● Post Lecture Quiz for OMS Framework Part 2 = 

OA and Infection

● https://docs.google.com/forms/d/e/1FAIpQLS

dKdCG9eeMtADFcWUi-bi6uZ4cXO90tJwLWO6

Ui5J4sPL5_YQ/viewform?usp=sf_link 

https://docs.google.com/forms/d/e/1FAIpQLSdKdCG9eeMtADFcWUi-bi6uZ4cXO90tJwLWO6Ui5J4sPL5_YQ/viewform?usp=sf_link
https://docs.google.com/forms/d/e/1FAIpQLSdKdCG9eeMtADFcWUi-bi6uZ4cXO90tJwLWO6Ui5J4sPL5_YQ/viewform?usp=sf_link
https://docs.google.com/forms/d/e/1FAIpQLSdKdCG9eeMtADFcWUi-bi6uZ4cXO90tJwLWO6Ui5J4sPL5_YQ/viewform?usp=sf_link

