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MCQs and EMQs
1. Thermoregulation is substantially impaired in persons with
complete spinal cord injuries above which level?
Answer: a. T6. Thermoregulation and fever are primarily mediated
through the hypothalamus. In people with complete spinal cord
injuries above T6, thermoregulation is substantially impaired
because of the interruption of neuronal pathways to and from the
hypothalamus.1,2
2. Osteogenesis imperfecta is a childhood bone disorder affecting
which type of collagen?
Answer: a. Type I. Osteogenesis imperfecta (OI) is a disorder of
bone fragility caused by mutations in the COL1A1 and COL1A2
genes that encode type I procollagen.
3. Which one of the following articular cartilage injury heals best?
Answer: c. Type 3 injury - Disruption of articular cartilage with
penetration of subchondral bone. Borrelli’s experiements3 on
New Zealand white rabbit has produced a significant body of
work pertaining to the causes of post traumatic arthritis and
the implications of differing articular injuries on the prognosis
of the cartilage integrity. Penetration of the subchrondral bone
evokes trabecular bone formation and does not affect the articular
cartilage creep.4

4. Which of the following is true regarding the anatomy
encountered during the approach to the cervical spine?
Answer: e. The left-sided approach is safer to avoid the aberrant
course of the recurrent laryngeal nerve. The right recurrent
laryngeal nerve loops around the subclavian just inferior to the
clavicle and then traverses up to the trachea. It can frequently
be encountered in the anterior approach to the cervical spine
from the right side and is more at risk of injury than the left more
predictable course.5
The cricoid cartilage is found at C6, the hyoid cartilage is at C3.
The carotid tubercle is at the anterolateral aspect of C6. The
trachea and oesophagus are retracted medially, the carotid shaft
is lateral to the approach.
5. Regarding the structural properties of stainless steel and titanium
which of the following statements is true?
Answer: d. Stainless steel forms a passivation layer on its surface.
Stainless steel (316) is an iron-carbon alloy with chromium,
Molybdenum, manganese and nickel elements. Passivation
increases the resistance to corrosion by creating a monomolecular
oxide film on the surface.
Titanium has strength, toughness, durability and low density.
Titanium is 56% less dense than steel. Young’s modulus of stainless
steel is 180GPa and Titanium is 105-120GPa.6

Vivas
Adult Pathology
A 66-year-old right-hand dominant female presents with a fiveyear history of right shoulder pain (Fig. 1). On examination
she has limited glenohumeral abduction of 200, external rotation
to neutral and internal rotation to her buttock; deltoid function is
normal.

glenoid neck. This will effect the choice of implant.
A good choice of implant would be a modular, cemented humeral
stem and a metal base plate glenoid with large peg and multiple
screw fixation.
Pre-op evaluation:
Patient
- Life expectancy
- Fitness for anaesthetic – cardiopulmonary
- Mobility and use of aids (inc. risk of dislocating a TSA)
- Medical workup
- Patient Medical History/ Diabetes/ Rheumatiod Arthritis/
Haemophilia / Marfan’s etc
- Medical / Anaesthetic Review
- CXR / ECG / FBC / UE / Coags / GP&H
- Medications (cease aspirin / warfarin / steroids)

Fig. 1a

Fig. 1b

1. What is the diagnosis?

Answer: Primary glenohumeral osteoarthritis with posterior
glenoid wear (B2 glenoid).
2. Assuming she has failed non-operative management, what is
your recommendation?
Answer: Conventional total shoulder arthroplasty (TSA).
Other option is an arthroscopic debridement.
3. You decide to proceed to TSA. What problems do you envisage in
this case?
Answer: Patient is 66 and female.
Radiographs and CT confirm multiple cysts in the humeral head
and glenoid with glenoid retroversion and a large cyst in the

Soft tissues
- Cuff integrity
- ABD / ER contracture?
- Abductor strength?
- Vascularity
- Check skin
- Beware previous injury with malunion = abnormal anatomy and
nerve may be displaced
- Consider approach (lateral or deltopectoral)
Bone
- Bone quality (careful reaming)
- Cysts (affects stability and choice of implant)
- Glenoid retroversion (is this correctable)
- Bone stock (is a bio-RSA implant preferable)
- Glenoid fixation (longer screws required)

Education and advice
- Informed consent
- Autologous blood (1° 2U, revn 3-4U)
- Rehab start pre-op
- Home modifications done pre-op
- Precautions
Other technical considerations
- Implant choice
- Templating
- Approach
- Fixation
- Bearing surface
- Head size
- Offset
- Stability
- Post-operative rehabilitation programme
4. Firstly, we need to determine the eitiology of the nerve lesion and
qualify the dysfunction.
- Thorough examination post-operatively and careful documentation.
- Immediately post-operatively:
1. Has the patient had an interscalene block or local anaesthetic that
may be contributing to the blockade? This will normally resolve
slowly within 24 hours. Uncommonly, direct intra-neural injections
may cause permanent nerve damage.
2. Immediate post-operative swelling can contribute to a
compression neuropraxia. This will resolve quickly as the swelling
subsides.
3. Consider a compressive haematoma, diagnosed by ultrasound
imaging. Haematoma causing direct compression can be
managed by holding all anticoagulant medications and exploring /
evacuating the haematoma in theatre.
4. Iatrogenic intra-operative axillary nerve damage. Most commonly
either at the humeral neck or at the quadrilateral space.
- Investigations
1. Check haemoglobin – determine if acute drop.
2. Check EUC, liver function and coagulation profile – determine if
DIC or other coagulopathy.
3. Consider ultrasound – determine if compressive haematoma that
requires operative evacuation.
4. Consider radiographic examination – determine if secondary
shift of components or iatrogenic fracture not identified intraoperatively.
5. If all these NAD, watch and wait.
- Consider sequential NCS / EMG at six weeks and then again at
three months.
- If no improvement within three months, consider exploration.
Exploration is rarely indicated unless complete trans-section
suspected (i.e. from cerclage wires, sutured):
- Poor prognostic signs
- No recovery by seven months
- Causalgia
- Elderly
- Poor medical condition
- DM, alcoholism
- Spinal stenosis (double crush)
- Smoking, steroids

Fig. 2a

Fig. 2b

1. Describe the radiographs.
Answer: Anteroposterior and axillary view radiographs of the right
shoulder. The radiographs demonstrate a posterior dislocation of
shoulder with reverse Hill Sach’s lesion.
2. What is reverse Hill Sach’s lesion?
Answer: A reverse Hill Sach’s lesion is described as a
Compression fracture of anteromedial portion of humeral
head produced by the posterior cortical rim of glenoid.7
3. How does this dislocation typically occur? What are the internal
rotators of the shoulder?
Answer: Forceful contraction of internal rotators can cause this
injury. Typical histories include grand mal epileptic seizures or
electrocution. Other mechanisms include a direct blow to the
anterior shoulder or forward flexed arm. Athletes are at higher
risk, particularly weight lifters and racket sports players. Those with
reduced external reduction, due to tight anterior structures have a
higher incidence of posterior dislocation.
Restraints to posterior dislocation include:
- Glenoid version (increased retroversion is seen in atraumatic
posterior instability of the shoulder).
- Capsule (the posterior capsule is much thinner than the anterior,
the inferior glenohumeral ligament is important in restraining the
extremes of internal rotation).
- Labrum.
- Subscapularis.
Teres major, lattisimus dorsi and pectoralis major are the primary
internal rotators of the shoulder joint.
4. How can you reduce this fracture?
Answer: A closed reduction manoeuvre described as traction
counter-traction. This requires traction with posterior pressure
on the humeral head to disengage the humeral head from the
glenoid, followed by external rotation. One has to be careful
here as forced external rotation may cause fracture of humeral
head. Open reduction is sometimes required if the humeral head
impaction on the glenoid blocks closed reduction.
5. What procedure would you use for larger defects of humeral head
with posterior dislocation of the shoulder?
Answer: The McLaughlin procedure has been described; this
involves transfer of subscapularis tendon from the lesser
tuberosity into the humeral head defect. Near’s modification of the
McLauglin procedure uses the lesser tuberosity to fill the glenoid
defect and is more popular than the original method as it fills the
bony defect and has higher rates of healing. Both these methods
are indicated for defects involving 20% to 40% of the joint surface.
However, they can lead to limitation of internal rotation of the
shoulder.
Other surgical strategies include a posterior bone block (such as
iliac crest graft), unfortunately, failure rates are high. Posterior
capsulolabral repair and capsular shift techniques are described in
combination with the above.8,9,10

Trauma
An 81-year-old man has presented two weeks following a
right shoulder injury after an innocuous fall. These are his
radiographs (Fig. 2).

Hands
A 40-year-old postman presented to an upper limb sub-speciality clinic
with recurrent clicking and locking of his left non-dominant shoulder
for nearly five years. His main complaint was that he felt apprehensive
to move his shoulder as he was worried that it may lock and become

painful. He can manage to unlock his shoulder by wriggling his arm.
Lately, he has noticed that the shoulder gets sore after a day at work.
He gives no history of trauma or any other joint affection.

complications). Comparision of PRC and four corner fusion are
equivocal.13

Children’s Orthopaedics

Fig. 3a

Fig. 3b

Fig. 4a

Fig. 4b

1. What do these radiographs show (Fig. 4)?
Answer: There is an angulated fracture (about 60°) of the radial
neck, with positive anterior and posterior fat pads sign at the
elbow. This is a paediatric patient.

Fig. 3c
1. Please describe the radiographs (Fig. 3a) and the MRI (Fig. 3b and
3c) presented to you and what is your provisional diagnosis?
Answer: Plain radiograph of the right wrist. There is a well corticated
scaphoid waist fracture with compression screw insitu. Degenerate
change is apparent in the proximal radioscaphoid joint.
2. What is the cause of the above disorder?
Answer: This x-ray demonstrates a scaphoid non union advanced
collapse (SNAC) wrist. The established non union results in
the lunate being unrestrained by the distal scaphoid and as
such develops a extended position resulting in abnormal joint
kinematics and a dorsal intercalated segment instability (DISI)
deformity. Watson and Ballet11 classified scaphoid non union
advanced collapse into 4 stages based on radiographs:
1) Arthrosis at the radial styloid–distal scaphoid articulation
2) Above with scaphocapitate arthrosis
3) Stage 1 and 2 with scapholunate degenerative change
4) Pan-carpal arthrosis

3. What other joints can be involved in this disease process other
than the shoulder?
Answer: Scaphoid non union following surgery can be caused by:
AVN of the proximal pole of the scaphoid (the absence of punctate
bleeding at the fracture site is a poor prognostic indicator for
union)
Non union secondary to instability at the fracture site
Or secondary to distraction of bone edges at the fracture site

4. What is the treatment of this condition?
Answer: Treatment options include:
Conservative: NSAIDS, splinting
Surgical:
Wrist denervation (terminal branches of AIN and PIN). 10 year
results suggest a two thirds improvement in wrist symptoms and
half the patients report almost complete resolution of symptoms12
Excision of distal pole of the scaphoid (reliant on the scapholunate
ligament being intact). Suitable for early disease, risk of
progression.13
Proximal row carpectomy (specifically recommended for stage 1
and 2 disease, however has been reported in later disease. Longer
term studies have suggested progression of disease and therefore
suggest to avoid in the young).
Scaphoid excision and four corner fusion (younger patients,
associated with higher rates of non union and implant

2. How are these injuries classified?
Answer: A classification for radial neck fracture has been described
by Judet, and modified by many, including Metaizeau.14 It forms a
useful basis on which to plan management:
Type I: Undisplaced
Type II: < 30° of angulation; < 50% translation
Type III: 30° to 60° degrees of angulation; translation 50% to 100%
Type IV: > 60° angulation; translation >100%
IVa: up to 80°
IVb: over 80°
3. When do these fractures require reduction?
Answer: The management of these injuries depends primarily on
the degree of angulation. Some authors advise that angulation of
up to 30° can be accepted, while others have suggested that value
can be up to 45°. Type I & II fractures are usually treated nonoperatively. Type III & IV fractures require some form of reduction.
4. What different techniques of closed reduction are you familiar
with?
Answer: There are several methods of closed reduction described
in the literature.
The radial head can be reduced either with the elbow extended
and forearm supinated (the Patterson technique), or with the elbow
flexed and forearm gradually pronated (the Israeli technique).
Manipulative closed reduction alone is unlikely to be successful in
angulation over 60°.
Good results have been achieved with percutaneous reduction
using K-wires (or other instruments) to lever the radial head back
in to its correct position.
Closed intramedullary pinning, originally devised by Metaizeau,
has become increasingly popular. An intramedullary nail (elastic
nail or K-wire) is pre-bent, inserted retrograde from the distal radial
to the fracture, and then used to engage the proximal fragment.
Rotating the nail 180° rotates the proximal fragment to effect the
reduction. There are several reports of the results of this technique
in the literature with very good results.15
5. What degree of angulation is acceptable after reduction?
Answer: This is very controversial with different authors
suggesting between 15° and 45°. It is important to take in to
consideration the range of rotation at the elbow (45° in each
direction is acceptable), and also the age of the patient.
6. Why avoid open reduction with these fractures?
Answer: The results of open reduction have been disappointing,
with excellent outcomes reported in only one-third of cases. It

is accepted that a satisfactory closed reduction produces better
results than an anatomically perfect open reduction. The rates
of complication (e.g. avascular necrosis, physeal fusion) are
significantly higher than with closed methods of reduction.
Nonetheless, open reduction is required in severely displaced
fractures, or those that cannot be reduced to an acceptable
position with closed methods.

25%, but the overall improvement was greater with PRP. The other
paper suggested no difference between the two groups in VAS
and functional scores areas.
In all studies there was some degree of ‘dry needling’ to the
area of injection. There have been no randomised control trials
comparing dry needling to PRP.
NICE guidelines (2013, with revision June 2015) recommend
further trials for the efficacy of PRP compared to dry needling, but
report there are no safety concerns with treatment.
b) Achilles tendonitis – a randomised trial from The Netherlands20
compared PRP with saline injection. 56.5% PRP group returned
to previous sporting levels versus 41.7%, however, there was
no difference in the VISA-A score for clinical severity of Achilles
tendinopathy.
Acute ligament/muscle injury:
Using PRP in acute muscle and ligament injury has been well
described in the literature. A RCT from The Netherlands21 found no
difference in using PRP in acute hamstring injury compared with
placebo.

7. What are the complications of these fractures?
Answer: Loss of movement (rotation rather than flexion/extension).
Radial head overgrowth.
Notching of the radial neck.
Premature physeal closure.
Avascular necrosis of the radial head.
Cubitus valgus.

Basic Science
1. What do you understand by the term platelet-rich plasma (PRP)?
Answer: PRP is blood plasma enriched with a concentrated
suspension of platelets. Generally autologous plasma is used that
has been centrifuged to increase plasma concentrations at five to
ten times that found in whole blood. It is high in platelet-derived
growth factor and transforming growth factor beta.

Osteoarthritis of the knee:
There are two systematic reviews on this subject22,23 and four
randomised control trials;24,25,26,27 two comparing PRP to Hyaluronic
acid injection, one comparing to two doses of PRP and placebo
and one comparing PRP to mesocaine.
Both systematic reviews found in favour of platelet rich plasma
over hyaluronic acid. Although significant, the differences were
not large between the WOMAC scores (Western Ontario and
McMasters Universities arthritis index).

2. How is it prepared?
Answer: A variable amount of whole blood is withdrawn from the
patient using standard venesection. PRP is prepared by gradient
density centrifugation, which sequesters and concentrates
platelets. Either a two-spin cycle with a bench top centrifuge, or
a commercially available single step preparation system is used.
This is then recombined with some of the original blood and 2ml
to 3ml is prepared in a vial for injection to the affected area.
3. What is the function of platelets?
Answer: Platelets are derived from megakaryocytes, they have no
cell nucleus and are present in blood in an inactivated form. There
main actions are:
- Haemostasis – at a site of vascular injury the first step to
thrombosis is adhesion of platelets to the vessel walls and tissues.
Following adhesion the platelets activate secreting cytokines and
inflammatory factors, finally aggregating to form a platelet plug.
This process initiates the clotting cascade.
- Granule secretion – activated platelets secrete the contents of
these granules including, platelet-derived growth factor, epidermal
growth factor, vascular endothelial growth factor and transforming
growth factor beta.
- Modulation of inflammation – interact with leukocytes at areas of
inflammation secreting inflammatory mediators such as cytokines.
4. In which conditions has PRP found to be useful in Orthopaedics?
Answer: PRP has been described in multiple areas:
Tendinopathy (inflammatory, non inflammatory and
degenerative):
a) Tennis elbow (lateral epicondylitis) is the most widely described
condition treated with PRP. There are four randomised trials
focusing on the use in tennis elbow,16,17,18,19 two comparing
autologous blood verses PRP, one comparing autologous blood
with corticosteroid and one comparing corticosteroid injection to
PRP. The visual analogue score (VAS) had improved by 25% in
76% of PRP group and only 43% of the corticosteroid group. The
other paper also found in favour of PRP over steroid application.
There was no difference in one paper comparing autologous
blood with PRP with functional outcome score improvement by

NICE report that there is no concerns regarding safety of PRP in
tendinopathies and osteoarthritis of the knee, but that evidence is
inadequate regarding efficacy. Therefore it is only to be used with
special arrangements for clinical governance, consent and audit/
research.
Wound healing:
There is increasing evidence for the use of PRP in the diabetic foot
to help heal insensate ulcers.
5. What is the mechanism of action of PRP?
Answer: Mechanism of action of PRP is not fully understood. There
is a high concentration of growth factors within the platelet rich
material such as platelet-derived growth factor, epidermal growth
factor, vascular endothelial growth factor and transforming
growth factor beta. The growth factors are thought to initiate
stem-cell recruitment, increase local vascularity and stimulate the
production of collagen by tendon sheath fibroblasts once injected
into the affected area.
6. What is the evidence for its use?
NICE has produced several guidelines regarding the use of PRP in
tendinopathy and in osteoarthritis of the knee. These can be found
at nice.org.uk
See a summary of evidence above in answer 4.
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