	Condition
	Epidemiology
	Notes 
	Symptoms 
	Signs
	Investigation
	Management 

	Bow legs

(femoral-tibial varus) 
(Genu Varum)
	* Common
* Usually present at 18mon-2y

	Pathological after 2.5y.
	1. Usually no pain
   But discomfort in hip, knees, ankles during adolescence. 
2. Frequent tripping, 
	1. Genu Varum 
2. Femoral-tibial varus
3. Blount’s disease( Medial growth delay or arrest of the proximal tibial physis) 

	X ray indication
 * Asymmetry
 * Severe deformity
 * Another pathology (Rickets, traumatic growth arrest, osteogenesis imperfecta
Tibia vara) 
	1. F/U Q6mly until 2y.o
2. Brace (infantile Blount’s)
3. Surgery( if not resolved by adolescence), 
  Blount’s by 4y.o. 
  Rickets despite meds 
 (Guided growth, tibial osteotomy ) 

	Knock knee 
( Genu valga)
	*Usually present at age 3-5y
* common if obese 

	Pathological before 18 months 
	
	
	intermalleolar distance at the ankle with child supine and knees together with patellae pointing forwards 

	

	Pigeon toe walking (Intoeing) 

	* FHx 
* 2-4 y.o
	Needs careful neurological evaluation (to rule out primary foot abnormality)

* Parents to take photo record. 
	Frequent falling 

	-Metatarsus adductus (foot),
- Feet bend inward from mid foot 
- improve spontaneously 
- Tx (if >6-9 mons, severe deformity): Casts or special shoes +/- surgery (seldom needed) 
	-Tibial torsion(knee), 
- Occurs before birth
- improves before school age
- Tx: Surgery (if> 8-10 y.o significant walking problems) (splints, special shoes not useful) 
	- Femoral neck anteversion (hip)
- obvious at 5-6y.o.
Reduce until 8-10y.o.
- Sit in “W” position.
- No long-term joint degeneration
- Tx (mostly not needed) : 
  Surgery: rotational osteotomy in adolescence (special shoes, brace, exercise)

	Idiopathic toe walking
	Diagnosis of exclusion

	
	
	
	Time spent on heels
	Reassurance, 
Observation
Serial casting, 
Heel cord lengthening

	Back pain 

	Uncommon in children
Spondylolisthesis most common cause in adolescent
	Stress fracture of the pars interarticularis of L5 common
(Overuse injury) 
	
	* Usually asymptomatic 
* High risk Sports 
  - Gymnastics
  - Fast bowling (involving repeated spine hyperextension) 
	
	

	Scoliosis 
	Idiopathic ( 80%) 
	Lateral curvature of the spine that measures more than 10 °. 


	Seldom painful
Common cause of pain
- muscle spasm 
- tumor
- infection
- disc rupture
	
	
	

	Idiopathic scoliosis
	Most common type in children and adolescent.
	Causes unknown
DDx
- Limb length discrepancies
(resolve on forward bending)
- Structural bony abnormalities
(Present early and worsen rapidly) 
- Neuromuscular disorders
( left sided curve)
	Convex to the right 
	 1 Curvature of spine
2. Rib hump  
3. Elevation of shoulder line
4. Protrusion of the scapula adjacent to the convex side of the curve

	
X ray (any curve does not resolve on forward bending): AP + lateral
- Cobb angle 
- Amount of remaining spinal growth (guide tx, f/u plan) 
MRI

	* Many requires no treatment 
* Intermediate: bracing
* Severe case: spinal arthrodesis 

<20-25magnitude curve: observe
25-40: bracing
>40-50: surgery: fusion, with instrumentation and bone graft. 

	Scheuermann’s kyphosis 

	Thoracic spine
Anterior wedging 
	
	
	
	
	If severe: 
- Bracing or 
- surgery during adolescence 

	Disc prolapse
	Uncommon
	
	Pain.
Consider if painful scoliosis 
Bizarre neurological signs 
	
	

	Discitis / vertebral osteomyelitis 
	
	Back pain or limp
	
	
	


	 Dysplasia 
(Developmental Dislocation of the hip
DDH)
	* 1.5-2 /1000 live births. 
Risk factors: 
 - female, 
- first born, 
- high birth weight, 
- breech, 
- oligohydramnios, 
- presence of other anomalies, 
- family history. 
- Swaddling. 


	Due to
- ligamentous laxity, 
- Muscle underdevelopment
- Abnormal shallow slope of acetabular roof 
	1. Leg length discrepancy 
   - Uneven skin folds on the thigh
  - Less mobility or flexibility on one side 
  - Limping, 
  - Toe walking, waddling gait 
2. Development of pain in adolescence 
3. Bilateral dislocation: no asymmetry, but bilateral waddling. Trendelenburg. 
4. Complications: 
 - further episodes of dislocation (shallow hip socket), 
 - avascular necrosis, 
-  residual anteversion of femur, 
-  infection (Pavlik harness causing skin irritation and infection).
	* Clinical exam at birth, 6 weeks , 8-9 months. 
1) Barlow test: hips pushed posteriorly to elicit “exit clunk” of the dislocatable joint( check posterior laxity) 
2) Ortolani’s test: circumduct dislocated hips with forward pressure over the greater trochanters to produce the rarer ‘entry clunk ‘ of the 

	· Non-surgical: Pavlik harness for 1-2 months (to keep the femoral head in acetabulum) 
· Surgical: 
-closed reduction and spica casting (for 6mon- 2 years old. ) . 
- Open surgery (femoral re-directional osteotomies) for older than 2 y.o. 

 

	Perthes’ disease (Legg-Calve-Perthes’ Disease)
	(3 authors in 1910 from 3 countries: Arthur Legg: USA; Jacques Calve: France; George Perthes: Germany)  
-4-8 years of age
-M: F=4:1. 
-10-20% bilateral.   
-8-12% positive FHx. 
(Small, active boy, parents smoking etc)

	Avascular necrosis of the femoral head (the blood supply to the head of the femur is temporarily disrupted)

Prognosis factor: 
  - Age of onset (younger, the better) 
  - Degree of Femoral head involvement


	Sx: limp, hip or knee pain
Ix: - Reduced ABduction, IR
     - Antalgic or Trendelenburg gait 
     - Flexion contracture (stiff hip) 
     - Limb length discrepancy (late) 

Outcome: 
 -  short limb, 
 - ↓Abduction, 
 -  Degenerative arthritis (most by 5th decade) 
-  Hip arthrodesis or arthroplasty 
	Stages in Perthes 
1. Initial/necrosis: blood supply to the femoral head is disrupted and bone cells die.
2. Fragmentation: over a period of 1-2 years
3. Reossification
4. healed

X ray
Bone scan
MRI 
	Goal: (to preserve ROM, keep femoral head contained in acetabulum)
Mild: avoidance of high-impact activity. 
  -  NSAIDs, 
  - physio: traction 
  - Petrie Casting and bracing for 4-6 weeks;       -  arthrogram,
 - tenotomy (to release adductor longus muscle in the groin) 
Surgery (severe cases, >8y.o. non-surgical fails): 
-osteotomy (re-alignment of the proximal femur, occasionally, an acetabular procedure to improve femoral head cover) 
- followed by a cast for several weeks 

	S.U.F.E (Slipped upper femoral epiphysis)
	10-14 y.o.
obese (mechanical stress) 
Male 
Hypothyroid (risk bilateral) 
Genetic: autosomal dominant
Trauma: causes acute slip 
	Acute or chronic Salter I fracture through plate of proximal femur

Complications: 
- Progressive slip and deformity
- Chondrolysis, 
-Avascular necrosis of femoral head, 
-Degenerative OA
	- Sudden or gradual onset 
- Hip pain (groin, ant. thigh) pain + limping   
- Knee pain (referred pain) 
Adolescent knee pain equals SUFE until proven otherwise 
-Tender over joint capsule
- Slightly shortened leg + turned out foot during walking 
- Restricted IR, ABduction, Flexion
- Whitman’s sign: obligatory external rotation during passive flexion of hip) 
- Trendelenburg sign: weakened gluteal muscles
	X ray (AP, Frog-view. lateral view)
- Normal x ray first several weeks 
- Femoral epiphysis slips (
 * posterior, medial slip of epiphysis
  * Disruption of Klein’s line
 * AP view: widened/lucent growth plate) . 

	1. Immediate referral (Emergency) 
2. Crutches, wheelchairs, NWB
3. Urgent surgery (in situ pinning, Fixation of the contralateral epiphysis (30- % risk of slip in opposite hip) 

	Irritable hip 
(Transient synovitis ) 
	Diagnosis of exclusion

May be associated with Perthes (1%) 
	Often follow a viral URTI 

	Hip pain in otherwise healthy child 
Trisient: 7-10days
Synovitis: discomfort, muscle spasm around hip joint and a limp 
	Routine blood test;ESR, CRP WCC, 
Urine 
USS of pelvis and hip joints 
(may show small effusion ) 

	Bed rest after clinical exam
Usually pain will settle over 48-72hr


	Septic arthritis 
	
	
	
	
	


Common cause of knee pain 
	Anterior knee pain
(Patellofemoral pain syndrome) 
	Common in adolescent girl 
	Cause: not clear . 
(Possibly due to malalignment, activity, training, overuse). 
-Historically called chondromalacia
- with /without cartilage damage
	1. Dull ache behind patella 
2. Insidious onset. 
3. Popping, cracking sound (with jumping, squatting, running, weight-lifting activity)
4. Pain with compression of patella into femoral trochlear in 30-40° of flexion
5. Crepitus 
	
	Non-operative
- Rest, rehab, non-impact activities
- NSAIDs
- Physio: to strengthen vastus medialis 
 
Operative: 

	Patellar dislocation
	Mid childhood 
	Maybe
- congenital, 
- habitual (quadriceps contracture) 
Risk factors
- Generalized laxity (Ehlers-Danlos)
- Genu valgum
- Rotational malalignment (with femoral internal and tibial external torsion) 
- Congenital anomalies of thigh muscle and bone structure
	Recurrent dislocation
- early adolescence
- may be initiated by injury 
Sx:
- Knee catches or gives way with walking
- Severe pain anteromedially from rupture of capsule. 
- weak knee extension or inability to extend leg unless patella reduced 
- Patellar apprehension test +ve
- Concomitant MCL injury 
- Increased Q-angle
	
	1. Extension bracing 4-6 weeks 
2. Aggressive quads building. 
3. Surgery: (if recurrent or loose body confirmed)
Surgical stabilization (tighten medial capsule, release lateral retinaculum) 

	Osteochondritis dissecans 
	Boy aged 5-15y. 
	Etiology is unclear
(Although it is thought to be due to repeated microtrauma)

- Avascular necrosis at a segment of articular cartilage of the femoral condyle 
(Lateral aspect of medial femoral condyle commonly affected) 
	Pain
Effusion
Locking (intra-articular loose body)  
	
	Symptomatic tx: NSAIDs 
Surgery (if large fragments become detached)
-fixation
-removal 

	Osgood-Schlatter’s disease

	13-14 in boys and 
10-11 in girls
M:F= 3:1

Bilateral ( 1/3 )
	- traction apophysitis(骨突炎) of the tibial tubercle
- due to repeated traction stresses at the insertion of patellar tendon into tibial tubercle, causing a partial avulsion

Similar condition
- Sinding-Larsen-Johansson syndrome: lower pole of patella pain
- Sever’s disease: heel pain 
	1. Knee pain, swelling at tibial tubercle during and after activity 
2. Pain on resisted leg extension 
3. Common in sports involving running, kicking and jumping, kneeling, relieved by rest 
  
	X ray: 
Lateral knee fragmentation of the tibial tubercle 
+/- ossicles in patellar tendon 
	1.Benign, self-limited condition
2.Non-operative: NSAIDS, ice packs, rest, flexibility, isometric strengthening exercise. Casting. Gradual return to full activity. 
3.Operative: Ossicle excision
Prevention
1. Promote awareness and early recognition of OSD
2. Program of stretching exercises for quadriceps mechanism in children in sports 

	Popliteal cysts
	
	- Synovial fluid-filled mass in popliteal fossa (Baker’s cyst) 

- Primary: no communication to joint(congenital in children) 
- Secondary: communication between bursa and joint (acquired from trauma, degeneration, inflammation). 

	- Asymptomatic bulge on the posterioraspect of the knee 
- Between semimembranous and medial gastrocnemius bursa. 
- May cause local tightness, or posterior knee pain. 

	USS 
Knee x ray 
MRI 
	Asymptomatic cyst do not require tx 
Non-operative: rest, NSAIDs, cold pack
 Aspiration, intra-articular steroids( temp relief) 

Operative (seldom indicated, can lead to disappointing rate of recurrence) 

	Bipartite patella (髌骨双分裂)


	
	Is a failure of the normal coalescence (接合) of the ossific centres
	- Usually the superior-lateral corner and asymptomatic
- Occasionally repetitive micro trauma can cause pain necessitating rest.   

	
	Rest
Analgesia
Surgery: rarely needed 

	Discoid meniscus 
	Rare congenital disorder
	Lateral meniscus resembling a disk
May cause mechanical problems. 

	Visible or audible palpable snap on terminal extension (10-20°) along with pain swelling and locking.
	MRI 
	





Knee pain Questions:  12y.o rugby player with knee pain
A) Outline the questions you would ask 
1. When did he hurt it
2. How did her hurt it 
3. Function: Is there any locking or giving way? 
4. Signs: Was there a swelling or a pop? 
5. Pain questions: Location, level of pain, radiating, aggravating, relieving factors.  
B) examination 
1. Look, feel , move, x ray of knee
2. If knee exam NAD, then Examine the hip 
 
Limping history : 6 y.o boy with a limp 
Possible cause: Traumatic (#, dislocation), neoplastic (Ew, OS), congenital( DDH, Fibrous dysplasia), infectious( chronic TB, septic arthritis) , inflammatory (JCA), metabolic(Rickets) , developmental ( unicameral bone cyst)
Perthes features: small, hyperactive, parents smoking. 


Foot problems 
	Flexible flat feet
(Pes plano valgus) 

	10-15% of the population
Most children outgrow
Possible FHx 

	Due to generalized ligamentous laxity 
	Usually painless
Does not interfere with walking or sports 

	Tiptoe test: presence of arch if tiptoe
	-No tx if asymptomatic
-Good footwear 
-Heel cord stretch exercise 
-Surgery: if persistent pain. 

	Rigid or spastic flat foot 
	
	Due to tarsal coalition or rarely to congenital vertical talus 
	Stiff and painful 
	
	Warrant investigation 

	Clubfoot (Talipes equino varus)  
	-Common congenital abnormalities(1:1000 births)
- more common in Polynesian races 

	Causes: uncertain
(possible genetic, environmental factors, family history) 
-Intrauterine moulding
- Genetic predisposition
- Teratologic factors

Types: 
-cavus (increased foot arch),
-adduction of the forefoot, 
-varus of the hind foot, 
-equinus of the ankle joint. 

	Equinovarus deformity 
- deep medial and posterior creases
- single heel crease
- foot and calf smaller than other side 
-cant be corrected

Packaging vs manufacturing
Packaging= positional defect/ postural calcanuovalgus 

Manufacturing: 
= Teratogenic/syndromic spina bifida, arthrogryposis
= Idiopathic ‘talipes equinovarus; 
	
	Some maybe positional

Majority require treatment (early referral is required) 
Non-surgical
  - Manipulation (Ponseti method) and casting(long leg cast)
  - strapping, 
  - plastering
  -bracing 
Surgery: (Achilles tenotomy, major reconstructive surgery)

	Kohlers disease
	4-6 y. 
Boy>Girl 
	Avascular necrosis of the navicular 
- Probably due to repeated trauma
	Pain 
Swelling 
	X ray: sclerosis and/or fragmentation of the navicular 
	Only If symptomatic: 
Short leg walking cast
Surgery: usually unnecessary 

	Accessory Navicular
	25% of people( considered as normal variant). 

	Pain due to 
- Pressure from footwerar
- strain on the synchondrosis from the pull of the tibialis posterior muscle 

	-Majority asymptomatic, 
-females usually more symptomatic
-Pain, warmth, redness in the plantar medial aspect of the arch area 
- Activity related limp 
	X ray AP + external oblique view
MRI
	Non-operative: 
  -  activity adjustment, 
  -  orthotics 
Surgical excision (tendon insertion must be retained or reconstituted)  

	Metatarsus adductus ( hooked foot or banana foot)
	By 3 months of age 
	* Causes intoeing due to the shape of forefoot
* spontaneously corrected by age 6-7y. 
	
	
	Serial casting 
Surgical shoes if not self corrected

	Freiberg’s disease
	
	osteochondritis dissecans of the 2nd or 3rd metatarsal head
	
	
	Rest 
Occasionally casting 

	Bunions 
Hallux valgus
	FHx 70% 
Ass/w poor-fitting shoes 
F:M= 10:1 
	Medial displacement of 1st MT and lateral deviation of hallux 
* Loose medial and tight lateral joint capsule, adductor hallucis becomes a deforming force 
	1.Painful bursa over medial eminence of 1st MT head 
2. Pronation of great toe 
3 Numbness over medial aspect of great toe
4. Painful corn or bunion, overriding 2nd toe
	X ray 
	Non-surgery: well fitted shoe
 Toe spacer
Surgery: 
- oeteotomy, realignment of 1st MTP (Chevron Procedure) 
- Arthrodesis 

	Curly toe 
	
	
	seldom symptomatic
	
	Strapping
Surgery (if not responding to above. Eg. Congenital overriding 5th toe) 

	
	
	
	
	
	

	
	
	
	
	
	




	
	 etiology / Differential diagnosis
	History 
	Examination 
	X ray /investigation 
	Management 

	Non-accidental injury 
	1. Age: 80% <18mon old ( 85% accidental # in >5 y.o) 
2. Physical abuse is the leading cause

Factors that alert doctors 
- history is vague, inconsistent, discrepant.
- delay in seeking medical attention
- Evasive or aggressive responses from parents when details of injury are sought 
- presence of other injuries
- previous concerns regarding child or siblings 

*  Spiral femoral fracture is common in toddler

	Important questions
1. circumstances of injury (when, what happened, how, where, witness) 
2.  Growth and development (health Record, weight chart, FTT) 
3. Birth history (pre-term, delivery, nutrition, x ray, rickets, prematurity) 
4. Child-care concerns: 
5. PMH; 
	Physical exam
Comprehensive and legible notes 
Fundoscopy 
Skeletal survey 

High suspicious for abuse
1. Injury in the non-ambulatory child (Femoral # in infant, rib # without explicit explanation) 
2. Multiple fractures with no FHx osteogenesis imperfecta. 
3. Retinal hemorrhage 
4. Bruising over soft tissues, multiple bruises  
5. Abdominal, thoracic injury
6. torn Frenulum 
	Common site affected
- Long-bone diaphysis (36%) 
- Ribs (26%) 
- Metaphyses (23%) 
- skull (15%) 

Fractures highly specificity for child abuse 
- Bucket handle or Corner # (metaphyseal #) 
- Ribs especially posterior 
- Acromion (outer end of clavicle)
- Spinous processes 
- Sternum
- Occipital impression fracture 
- fractures of different ages 
	

	Growing pain
	-Common in children
- 2-12 y. 
- Cause unknown: 
  *Growth is NOT usually painful. 
  * Growing physes may be susceptible to fatigue stress and produce pain 
  * muscle triedness  
  * poor posture, hypermobility, malalignment
  * lower pain threshold 
  * psychological factors: stress
  * should be Diagnosis of exclusion 
   
  - Not coincide with growth spurts
 - Not at the site of growth
	-Achy or throbbing pain
-Usually in lower limbs: 
- Usually bilaterally 
-Usually starts in late afternoon or early evening. 
- Can wake up from sleep 
- Mostly intermittently, can be daily
- Pain exacerbated by physical activities: jumping, running. 
 
	Usually diagnosis based on typical clinical presentations
- Normal exam
- No limping
- No red flag symptoms

Red flags symptoms
- fever 
- redness swelling joint 
- persistent, progressive pain during day-time
- Limping, loss of movement
- unilateral 
	usually not warranted but indicated if concerns about
DDx
- septic arthritis 
- tumour: osteoid osteoma, osteosarcoma, 
- Genu valgum 
 

	Massage
Hot water bottle/pack
Analgesia: Panadol /NSAIDs
Leg stretching exercise: 
 Quads, hamstring, gastosoleus

Outcome: self-limiting


	
	
	
	
	
	




