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Introductory Tasks and Cases

1. Consider the biology of fracture healing. Discuss it with your team Your understanding of the
management of Trauma patient will be improved by understanding the biology of fracture
healing and understanding the principles of fracture management. Some of this material will
be included in the plenary sessions, but you should aim to have a basic understanding of the
following material

2. Five stages of Fracture healing.

(a) Haematoma: tissue damage and bleeding at the fracture site; the bone ends die
back for a few millimetres.

(b) Inflammatory reaction: inflammatory cells appear in the haematoma.

(c) Callus: the cell population changes to osteoblasts and osteoclasts; dead bone is
mopped up and woven bone appears in the fracture callus.

(d) Consolidation: woven bone is replaced by lamellar bone; the fracture has united.

(e) Remodelling: the newly formed bone is remodelled to resemble the normal

structure.

Apley's Concise System of Orthopaedics and Fractures, Third Edition.
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e Explain how is fracture healing is influenced by:
o External fixation

o Intramedullary nails

o Screws & plates

e Name 3 growth Factors involved with bone healing

e Give 3 examples in each category of factors that pre- dispose to Non and delayed union:

Patient factors

Fracture factors

Treatment factors

o Look up NICE guidance on the use of ultrasound in stimulating fracture healing — EXOGEN .
You should know the basics about the effects of smoking on fracture healing — give a brief
explanation below on how the adverse effects occur:
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What are the ideal properties of a Bone graft? Name 3:

What categories of bone graft are available- name 3?
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It is anticipated that some of you will experience more specialist experience from your own firm (e.g.
trauma surgery, Upper Limb, Lower Limb, Spine). However the focus should be on acquiring general
orthopaedic experience to fulfil the apprenticeship curriculum requirement. Core topics should be
covered with the emphasis on history taking, examination, differential diagnosis, appropriate initial
and definitive investigations, staging as well as surgical management.

Below are the cases you are expected to work through during your trauma and orthopaedic rotation.
The answers to the cases will be covered in your relevant seminar sessions, so please have your
answers prepared prior to each seminar session. The cases below have been designed to act as a
guide for your learning, however this is not a full curriculum. You will encounter further presenting
complaints and pathologies during your time on placement and in surrounding further reading.
Please use these further learning opportunities to supplement your workbook in order to provide
you with a comprehensive coverage of the curriculum.
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Session 1 - Lower Limb Trauma & Emergency Trauma

Case 1

A 20-year-old male is brought by ambulance to A&E having being involved in a road traffic accident
as the driver where his car hit a tree. He was wearing a seatbelt and the airbag deployed. A&E have
performed preliminary blood tests and observations which are available for you to view below.

Respiratory Rate 22 White Cell Count 12.0
Blood Pressure 86/60 Haemoglobin 83
Heart Rate 120 C-Reactive Protein 25
Oxygen Saturation 97% on RA INR 1.0
Temperature 37.4

1. What abnormalities can you see in the above table and what do they indicate?

2. Given the above observations what is the first principle of management?

3. Why do you think the blood pressure is low and how would you manage this?
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4. The patient is now stable. What questions would you want to ask in the history?

5. You note from the bedside examination that the patients upper leg looks deformed. They are
also complaining of pain in their thigh. Combining the mechanism of injury and the history
and examination findings what are your top two differentials?
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6. An X-ray is acquired: Describe the X-Ray below including the side of the body, location, view

type, fracture pattern and whether it is displaced.
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7. The above is a femoral shaft fracture due to high energy trauma; however other
pathologies may increase the risk of fracture. List 3 pathologies that could predispose to
a femoral shaft fracture.

8. Intheinstance of a femoral shaft fracture that is pathologicali.e. due to a pathology
such as a malignancy, which other blood tests may be required and why?

9. Which additional investigations may be required to investigate a pathological fracture?

10. The bleeding in this patient is likely a result of the femoral fracture. How would you
manage this bleeding pre-operatively?

10
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11. The patient is in agony and is requesting pain relief. You note that they have been
prescribed IV Paracetamol QDS (4 times a day). What additional analgesia should you
prescribe to manage the level of pain and why?

12. There is an option to add in additional pain relief via a regional block. What is a regional
block?

13. What is the area in which the regional block for this presentation is inserted in and what
nerves does it act upon?

11
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14. The patient is immobilised with traction splinting. Describe what traction splinting is and
the benefit of using this with a femoral shaft fracture.

15. As this is a young, fit adult the decision is made to operate. What is the standard fixation
used to stabilise a femoral shaft fracture?

16. State 3 complications that can occur from this fracture?

12
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The patient undergoes surgery and has an IM nail inserted. A few days later his respiratory rate
increases to 30 BPM and his oxygen sats drop to 92% on air. Below are the A-E findings. You as the
FY1 has been asked to review the patient.

Airway — Patent, patient can talk to you

Breathing: Talking in full sentences but appears breathless, complains of some chest pain, new 02
requirement started on 15L via non-rebreathe, now RR = 24, Trachea is central, breath sounds heard
both sides with crackles

Circulation: Pulse = 115, BP = 118/78, normal JVP, heart sounds normal
Disability: GCS 15/15, Temperature 38.1, PEARL

Exposure: Abdomen soft non tender, last passed urine 5 hours ago

17. What initial investigations would you request and why? Attempt to divide them into
bedside, bloods and imaging.

13
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18. CXR is available. What is the most likely diagnosis?

MOBILE S ERERTT

19. Given that his sats remain at 92% how would you now manage this patient?

14
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Case 2

A 35-year-old male presents to the Emergency department having fallen from his motorbike at
60mph. You are on a night shift and have been asked to review this patient. Pictures from his injuries
can be seen above. AMPLE history has been taken.

1. Whatis the type of fracture visible in the image.

2. Define an open fracture - when may an open fracture not be obvious?

15
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3. What 2 things are important to assess in the examination?

4. What is the Gustillo Anderson Classification? Write out or tabulate the classification
below:

5. State the grade of this fracture?

16
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6. Itisevidentthe patient has an open fracture, how would you manage this initially in
A&E assuming ATLS/primary survey has been completed and the patient is stable?

7. If thisinjury occurred in a farmyard, would this alter the antibiotic regime you
suggested?

8. Why s itimportant to ask about immunisation history? Which vaccination
specifically would you ask about?

9. How urgently do these patients need to go to theatre? Look up the BOAST guidelines
on open fractures.

17
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10. Which other departments input might be required given the tissue loss?

11. What type of surgical fixation is he likely to have?

18
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Further Reading:

e TeachMeSurgery: Open Fractures - Classification - Management - TeachMeSurgery

e Orthobullets: Open Fractures Management - Trauma - Orthobullets

e NICE: Overview | Fractures (complex): assessment and management | Guidance | NICE

e Tetanus: Tetanus vaccine | Treatment summaries | BNF | NICE

19
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https://www.orthobullets.com/trauma/1004/open-fractures-management
https://www.nice.org.uk/guidance/ng37
https://bnf.nice.org.uk/treatment-summaries/tetanus-vaccine/
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Case 3

A 30-year-old footballer presents to A&E after a collision in a tackle. He complains of pain in his mid
shin. He was helped off the pitch by his colleagues and was unable to get up or weight-bear on his
own.

1. State 3 things you would look for in his lower leg on examination to assess the injury and its
severity.

2. What nerves and arteries are you testing for in a neurovascular examination of the leg?

3. What imaging would you want to perform and describe all the views required?

20
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4. His X-ray is shown below, describe the x-ray.

.

21
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5. What treatment options are available for a tibial shaft fracture and when would they be
used?

6. What is the usual surgical management of a tibial shaft fracture?

22
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The patient is taken to theatre, and an IM nail is inserted to fix the fracture.

Post surgery the patient returns to the ward and several hours later complains of severe pain not
responding to pain relief such as Oramorph. You have been asked to review this patient.

7. What is your most important diagnosis to confirm/exclude?

8. State the most important clinical sign on physical examination for compartment syndrome

9. What is compartment syndrome?

10. What is the pathophysiology of compartment syndrome?

23
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11. Are displaced or un-displaced fractures more at risk of compartment syndrome? Explain why.

12. What are the late signs of compartment syndrome?

24
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13. If compartment syndrome is missed what condition can this lead to?

14. How many fascial compartments are there in the lower leg? What are they?

15. Are investigations required to diagnose compartment syndrome? If so, which ones would
you use?

25
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You have discussed the above case with your registrar and you both agree that this is a case of
compartment syndrome.

16. What is the correct treatment for compartment syndrome?

17. Prior to the patient going to theatre — what initial management can you can do at the
bedside as a resident doctor?

18. Within what time frame should the patient be taken to theatre?

26
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19. Why is it that after the initial surgery the skin incisions are left open for a period of a few
days?

20. Once the patient returns from theatre, the post-op instructions say to repeat bloods tests
particularly U&E and CK and monitor the urine output — why is this?

27
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Further Reading:

Orthobullets: Tibial Shaft Fractures - Trauma - Orthobullets

Orthobullets: Leg Compartment Syndrome - Trauma - Orthobullets

Zero to finals: Compartment Syndrome - Zero To Finals

Pathophysiology of Reperfusion Injury - Mechanisms of Vascular Disease - NCBI Bookshelf

28


https://www.orthobullets.com/trauma/1045/tibial-shaft-fractures
https://www.orthobullets.com/trauma/1001/leg-compartment-syndrome
https://zerotofinals.com/surgery/orthopaedics/compartmentsyndrome/
https://www.ncbi.nlm.nih.gov/books/NBK534267/
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Case 4

A 20-year-old woman present to the ED having fallen down 5 steps. She is complaining of severe
ankle pain, ankle deformity and is unable to weight bear. She is otherwise fit and well with no past
medical history and does not take any regular medications.

1. The Ottowa rules are often used to determine if an X ray is required, list them below.

2. How many x-ray views are required when imaging ankle fractures? Please state the names of
these views.

3. What is a mortise view and why is it needed in addition to the AP and lateral views?

29
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4. What is the significance of the medial clear space (normal diameter <4mm)?

lateral clear space

Pl 4
m&dfal clear space
\ =4 mm

5. What bones and ligaments make up the ankle joint?

6. What is talar shift?

30
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Lateral malleolar fracture
Normal ankle Deep deltoid rupture

31
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7. State 3 differential diagnoses for her ankle injury.

8. How do we classify ankle fractures?

32
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The patient above goes ahead and had an X-ray. Below is an X-ray which shows the ankle joint.

9. Describe the fracture above and the potential problem this displacement causes?

33
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10. State 2 instances where the Ottawa rules should not be used?

The orthopaedic registrar is consulted and wants to go ahead and reduce the fracture.

11. Post-reduction what examination and investigation need to be carried out?

12. What method of immobilisation should be used and what is moulding of a plaster?

34
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13. Rather than plaster casting what other form of immobilisation can be used for the
conservative management of an ankle fracture?

14. Please state 2 types of ankle fractures that would require surgery?

15. What is the surgical procedure commonly performed for ankle fracture?

35
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16. There are some instances where the patient is initially managed conservatively as the
surgery must be delayed and will occur at a future date — could you list some of these
reasons.

36
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A few days after surgery the patient re-presents with a red, swollen, painful calf.

17. State 3 differentials.

18. What measures can be taken to reduce the occurrence of a DVT prior to discharge?

37
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Further Reading

1. NICE VTE prophylaxis Guideline: Overview | Venous thromboembolism in over 16s:
reducing the risk of hospital-acquired deep vein thrombosis or pulmonary embolism |
Guidance | NICE

2. Radiopaedia: Ankle fractures | Radiology Reference Article | Radiopaedia.org

3. BOFAS: BOFAS > Hyperbook > Trauma > Ankle Fracture

38


https://www.nice.org.uk/guidance/ng89
https://www.nice.org.uk/guidance/ng89
https://www.nice.org.uk/guidance/ng89
https://radiopaedia.org/articles/ankle-fractures-1?lang=gb
https://www.bofas.org.uk/hyperbook/trauma/ankle-fracture
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Session 2 — Neck of Femur Fracture, Elective Joint
Replacement & Pre-Operative Assessment

Case 5

A 77-year-old woman presents to ED via Ambulance. She has fallen at home whilst putting out the
bins. You and the CT trainee have been asked by ED to review this patient.

1. Conduct a falls history. Suggest 3 stages in the history when enquiring about the fall and
state 3 questions you would ask in each section.

Pre fall

During the fall

Post fall

2. What are important questions to ask in the social history and why?

3. Whatis an AMT and why is it performed when clerking in neck of femur fracture
patients?

39
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4. State 2 medical causes of a fall that are critical to rule out.

40
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On review, the patient is confused and unable to give you a meaningful history. However, from the
bedside you note the position of her left leg — it is shortened and externally rotated.

5. State the most likely underlying diagnosis.

6. State which investigations are required to confirm your diagnosis and to inform a
management plan, justifying your answers. Divide them into bedside, bloods and
imaging.

Bedside

Bloods

Imaging

41
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7. An Xray is performed and the AP is shown below. Please describe the fracture stating
whether itis displaced or non-displaced.

42
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8. Whatis Shentons Line and why is it useful?

43
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9. How are proximal femoral fractures (this includes neck of femur fractures) classified?

44
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10. i)Why do displaced intracapsular NOF fractures have a high risk of avascular necrosis?

ii)What 3 structures does the blood supply to the femoral head run in (we are not asking
for names of arteries)?

iii) What structure of the three provides the majority of the blood supply in an adult?

11. The patient is in a lot of pain: in addition to pharmacological medication what else can
be administered in ED to aid pain relief for proximal femoral fractures?

45
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12. What other medications may need to be started or stopped and why?

46
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The patient is listed for Theatre tomorrow. You have instructed the nurse to keep the patient nil by
mouth from midnight — the nurse has asked you to prescribe some fluids.

13. Which fluids would you prescribe and why?

14. What is the pre-operation haemoglobin and INR targets for patients?

15. What is the surgical management for this type of fracture in this patient?

47
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16. Fillin the table below:

Updated July 26

Fracture

Surgical Procedure

Non-displaced intracapsular fracture

Fit healthy patient

Unfit elderly patient

Displaced intracapsular fracture

Patient <60 years

Patient > years, fit and active

Patient >60 years, inactive or co-morbid

Extracapsular fracture

Subtrochanteric or Extracapsular reverse
oblique fracture

48
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17. How it is decided whether a patient should have a total hip replacement rather than a
hemi-arthroplasty when >60 years old?

49
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You are asked take consent from the patient. The patient appears confused. You perform a capacity
assessment.

18. State the principles of a capacity assessment.

19. If the patient is unable to give consent, who may you contact? Who can give consent on
behalf of a patient?

50
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Often elderly patients need a RESPECT form discussion in case they become poorly and are unable to
express their wishes. The 6 month mortality rate post a hip fracture is significant at up to 30%.

20. What is the RESPECT form?

21. Can an F1/F2 sign a respect form?

51
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The patient has returned to the ward. This is the patient’s post-operative x-ray.

22. What operation has been performed?

23. What features will the team be looking for on this post-operative X-Ray?

52
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24. State 5 post-op instructions that the surgical team might write in the post-op notes for
the ward doctors to follow?

53
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The patients relatives attend the ward are able to provide you with some history. The patient was
unwell for the last few days and had a cough. They are also able to tell you that the patient likely fell
after tripping sideways with their Zimmer frame as has happened previously.

25. What is a fragility fracture?

26. What is the pathophysiology of osteoporosis?

27. What is the treatment of osteoporosis?

Ukely cause of Futllty—n-xtﬁro

Age < 7Sycars | | = FRAX tool advice
FRAX= Treat ]  oExa[T] Utestyle )
Age>75years  ["] = Needs Bone plan
Contraindication to bisphosphonates? Y /N

Cr Clearance..........ocvumensnrssssess (<30 mi/min)
Oesophagitis/GORD/Structural..... e ceececers
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28. State the role of the MDT members stated below in the journey of an elderly patient
through hospital and beyond.

55
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The above patient likely suffering from delirium in the pre-operative period which may be due to
an infection of the chest source or from the neck of femur fracture itself.

29. One of the other complications is DVT. What is the NICE guidance on chemical and
mechanical prophylaxis? (please note patient was admitted on apixaban).

56
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Further Reading:

NICE: Recommendations | Hip fracture: management | Guidance | NICE

Radiopedia: Intracapsular fracture neck of femur | Radiology Case | Radiopaedia.org

VTE: Recommendations | Venous thromboembolism in over 16s: reducing the risk of hospital-
acquired deep vein thrombosis or pulmonary embolism | Guidance | NICE

UHL VTE: Thromboprophylaxis for Venous Thromboembolism UHL Guideline.pdf

Royal Osteoporosis society: Royal Osteoporosis Society | 404
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https://www.nice.org.uk/guidance/cg124/chapter/recommendations
https://radiopaedia.org/cases/intracapsular-fracture-neck-of-femur?lang=gb
https://www.nice.org.uk/guidance/ng89/chapter/recommendations
https://www.nice.org.uk/guidance/ng89/chapter/recommendations
https://secure.library.leicestershospitals.nhs.uk/PAGL/Shared%20Documents/Thromboprophylaxis%20for%20Venous%20Thromboembolism%20UHL%20Guideline.pdf
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Case 6

A 79yr old female presents to the arthroplasty clinic with bilateral painful hips that are affecting all
aspects of her life. She has a past medical history of ischaemic heart disease, hypertension and a TIA.
She mobilises with a walking stick.

1. What 3 symptoms would you like to ask about in the history of this patient?

2. State 3 questions that are important to ask in a social history and why.

3. State one positive examination finding you may encounter for hip osteoarthritis.
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4. State 3risk factors of osteoarthritis.

5. What s the pathophysiology of osteoarthritis?
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Your consultant in the clinic looks at the above X-ray that was performed on arrival to the clinic.

1

Please see the x-ray below.

6. Labelthe X-Ray of the pelvis shown above. This shows 3/4 of the common findings
found in osteoarthritis. Label the 3 and state the 4" one.
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7. How do the above X-ray findings differ from the x-ray findings of a patient with
rheumatoid arthritis?

8. State 3 differential diagnoses for hip pain.
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The patient mentions to you that she has been given some exercises by the physiotherapist in the GP
practice to perform but this has had minimal benefit. The condition is very debilitating, and she
would like further help.

9. Physiotherapy is a form of conservative management. Can you state 3 more
conservative management options?

The patient is happy to carry on with the conservative as well as medical management options you
have provided. They are wondering if there is any type of surgery that is available for this condition.

10. State the most common type of surgical intervention for hip osteoarthritis.

11. What are the 6 most important complications of a total hip replacement to mention?
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12. What is the 10-year survival rate for how long a hip joint replacement lasts?
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The patient returns to the clinic with no benefits with the current management and several weeks
later undergoes a total hip replacement.

Post operation she is recovering on the ward where the nurse asks yourself to prescribe the patient
VTE prophylaxis.

13. Give 2 instances where mechanical prophylaxis may be contraindicated.

14. Give 2 instances where chemical prophylaxis may be contraindicated.

15. Use the NICE guidelines to determine the length of course of VTE prophylaxis for a

patient who has undergone a Total hip replacement, which agents are commonly
used?
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16. How does VTE prophylaxis differ for Total knee replacement?
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The patient is then discharged a few days later.

2 months later the patient re-presents to the hospital feeling generally unwell. They are diagnosed
with sepsis of unknown origin. The patient also complains of pain at the site of the arthroplasty. The
on-call orthopaedic team is asked to review.

Your registrar suspects it's a prosthetic joint infection.

17. State 3 history or examination findings in a prosthetic joint infection.

18. State what investigations you would request on review splitting these into bedside,
bloods and imaging.

Bedside

Bloods

Imaging
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19. Is ajoint aspirate indicated and if so what will this show? Where should this be
performed?

20. Should antibiotics be started at this point?
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Gram stains have returned from the fluid aspirate and show Staphylococcus aureus.

21. Below are two surgical approaches that may be used: State what these are and write
down when these may be indicated.

DAIR:

Revision Arthroplasty- either single or two stage

22. Given the above what antibiotic would you want to switch the patient to?

23. How long would you continue the antibiotic for?
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Other joints in the body are also prone to osteoarthritis. Below are some questions on the knee,
shoulder and ankle.

24, State three surgical options available for knee osteoarthritis.

25. What is a partial knee replacement (“Uni”)?

26. What is the benefit and risks with a partial knee replacement vs Total Knee
Replacement?

27. What is total knee replacement?
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28. What is the 10-year survival for how long a knee replacement lasts?
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The ankle joint is also another area of the body that can develop osteoarthritis. The principles of the
condition remain the same.

29. Describe methods of activity modification that can be used as a non-operative
measure.

30. Describe the two main surgical options?

31. Which patient group may arthrodesis be preferred in and in which may a total
arthroplasty be preferred in?

32. How successful are ankle replacements? How many last 10 years?
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Further reading:

AAOS: Arthritis of the Foot and Ankle - Ortholnfo - AAOS

Teachmesurgery: Knee Osteoarthritis - TeachMeSurgery

Royal College of Surgeons: Debridement, antibiotics and implant retention (DAIR) following hip
and knee arthroplasty: results and findings of a multidisciplinary approach from a non-
specialist prosthetic infection centre | The Annals of The Royal College of Surgeons of England

Orthobullets: Total Ankle Arthroplasty - Foot & Ankle - Orthobullets

Total Knee Replacement Step by Step
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https://orthoinfo.aaos.org/en/diseases--conditions/arthritis-of-the-foot-and-ankle/
https://teachmesurgery.com/orthopaedic/knee/knee-osteoarthritis/
https://publishing.rcseng.ac.uk/doi/10.1308/rcsann.2023.0076
https://publishing.rcseng.ac.uk/doi/10.1308/rcsann.2023.0076
https://publishing.rcseng.ac.uk/doi/10.1308/rcsann.2023.0076
https://www.orthobullets.com/foot-and-ankle/12133/total-ankle-arthroplasty
https://www.youtube.com/watch?v=4kNLhlO_dtQ
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Case 7

An 82 year old male patient arrives at the elective pre-operative assessment clinic. They were
referred to orthopaedics by their GP originally due to failed conservative management of right sided
knee osteoarthritis. In the elective orthopaedic clinic, they were consented for a right sided total
knee replacement (TKR). They have a PMHXx of hypertension, congestive cardiac failure (moderate
reduction in ejection fraction), atrial fibrillation, aortic stenosis, gastro oesophageal reflux disease,
type 2 diabetes and chronic kidney disease (CKD3). They take the following medications and have no
known drug allergies:

e Ramipril 10mg OD

e Bisoprolol 5mg OD

e Metformin 500mg TDS
e Dapagliflozin 10mg OD
e Apixaban 5mg BD

e lansoprazole 30mg OD

1. State 4 questions that would be important to ask in a pre-operative assessment clinic for
someone having a TKR (PMHx and DHx are already known)?
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2. Please fill in the table below regarding how these medications may need to be altered pre-
operatively. Please answer each of these questions in the box provided:

a. Does this medication need to be stopped/altered pre-operatively? If yes, answer
further questions below. If no, move onto the next medication.

b. Why does this medication need to be stopped/altered pre-operatively?
What action needs to be taken with this medication? Please include changes to dose
and frequency. If it needs to be stopped/altered, please state how long prior to the
surgery it needs to be paused/altered for.

d. When can the patient return to the normal regime of this medication?

Drug Action

Ramipril 10mg OD

Bisoprolol 5mg OD c)

Metformin 500mg TDS c)
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Dapagliflozin 10mg OD

Apixaban 5mg BD

Lansoprazole 30mg OD
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3. For this patient specifically, what investigations should be ordered/reviewed as part of the
pre-operative work-up?

4. When should this patient be scheduled on the list for the day of the surgery? Please justify
your answer.

5. There are other members of the multi-disciplinary team who will be involved in this patients’
care. Please state 2 of these and their role pre-operatively and post-operatively.

6. The high-risk anaesthetic assessment clinics are for those with medical conditions which may
be significantly affected by the anaesthetic. Should this patient be referred there? Please
justify you answer.

76



Year 3 Surgery apprenticeship Workbook Updated July 26
2" Edition

7. What method of anaesthetic would be most appropriate to use for this patient? Please
justify your answer.

8. In addition to pain relief, please state 2 medications that should be prescribed for John post-
operatively in order to reduce the risk of complications following a joint replacement.
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John is now admitted to the day-case ward for his TKR. He has his surgery in the morning and has just
come back to the ward for the afternoon.

9. What form of antibiotic prophylaxis is routinely used in joint replacement surgery? When
should it be given? What if the patient is penicillin allergic?
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Further Resources

f)

f)

f)

f)

f)

f)

UHL Guidelines: Surgical Management of Diabetic Patients - Diabetes Patients Undergoing
Surgery UHL Guideline.pdf

UHL Guidelines: Managing Anticoagulants Peri-Operatively - Anticoagulation Management
(“bridging”) at the time of Elective Surgery and Invasive Procedures (Adult)

NICE Guidance: Routine Pre-Operative Tests for Elective Surgery - Routine preoperative
tests for elective surgery

UHL Guidelines: Antibiotic Guidance for Surgical Prophylaxis in Adults - Antibiotic Guide
for Surgical Prophylaxis in Adults

NICE Guidance - Pre-Operative Tests for Elective Surgery - Traffic Light Guide

TeachMeSurgery - The Pre-Operative Assessment - TeachMeSurgery
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Session 3 - Elective Hand Cases + Upper Limb Trauma +
Animal Bites

Case 8

A 54-year-old female presents to her GP with a 6-month history of intermittent numbness and
tingling in her right hand. She reports that the symptoms are worse at night, occasionally waking her
from sleep. She finds some relief by shaking her hand. She works as a ward clerk and spends several
hours a day typing. She denies any recent trauma. On examination, there is reduced sensation in the
thumb, index, middle, and radial half of the ring finger. There is visible wasting of the thenar
eminence.

She has a past medical history of hypothyroidism and obesity (BMI 33). She takes levothyroxine and
no other medications. She does not smoke and drinks socially. There is no relevant family history.

1. What is the diagnosis? Name four different risk factors for this condition.

2. Name three other differentials for this condition and explain how they differ in presentation.

3. Which nerve is involved in this condition?

4. Under what structure does the median nerve enter the hand and what is this space called?
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5. Name the other contents of this anatomical area.

6. How would you test the nerve function of the three nerves supplying the hand?
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7. Why is the patient’s palm spared in this condition?

8. Why will this patient’s pain be worse at night?
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9. What specific examination tests would you perform and explain how they are performed.

10. What is the significance of thenar muscle wasting?

11. Name two conservative management options for this condition.
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The patient fails to improve despite your conservative measure and progresses to surgical
intervention.

12. What structure is released for the treatment of carpal tunnel syndrome?

13. Name two potential non-infective complications for this operation.
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Case 9

A 46-year-old presents with a four month history of numbness and tingling affecting the little finger
and ulnar half of the ring finger of their left hand. The symptoms are worse when their elbow is
flexed for long periods, such as when using a phone. On examination, there is visible clawing of the
4th and 5th digits, and weakness in finger abduction. Tinel’s sign at the elbow is positive.

1. Which nerve is affected in this condition?

2. Where can compression of the ulna nerve occur in the upper limb? Which site is most
common?

3. What is the ‘ulnar paradox’ and how does it present clinically?
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4. Describe Fromment’s sign which can be used in examination of this condition.

5. What investigation would confirm your clinical diagnosis?

6. What surgery can be performed to the nerve at the level of the elbow?
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Further Reading:

Carpal Tunnel:

Orthobullets - https://www.orthobullets.com/hand/6018/carpal-tunnel-syndrome

NICE Guidance - https://cks.nice.org.uk/topics/carpal-tunnel-syndrome/

TeachMeSurgery - https://teachmesurgery.com/orthopaedic/wrist-and-hand/carpal-tunnel-
syndrome/

Cubital Tunnel:

Orthobullets - https://www.orthobullets.com/hand/6021/cubital-tunnel-syndrome

TeachMeAnatomy - https://teachmeanatomy.info/upper-limb/nerves/ulnar-nerve/
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Case 10

A 72-year-old male presents to the GP complaining of difficulty straightening the fingers of his right
hand. He reports a gradual progression over the past year. He denies any trauma. Examination
reveals thickened nodules in the palm and a fixed flexion deformity of the ring and little fingers. The
deformity is not passively correctable.

He has a history of type 2 diabetes. He drinks 20 units of alcohol per week and is an ex-smoker. He
reports that his father complained of a similar issue.

1. What is the underlying pathophysiology of this condition and what is it called?

2. List three risk factors associated with this condition.

3. Name a specific test that can be performed for this condition and it’s positive finding.

4. Outline the conservative and surgical options for managing this condition.
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5. What features would make the risk of recurrence higher after treatment?

6. List four different potential complications of the surgery.
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Case 11

A 48-year-old presents with a locking sensation in their right index finger, especially in the morning.
When this happens, they report that their finger is locked in flexion, and they have to massage it
back to an extended position.

1. What is the anatomical cause of triggering in this condition?

2.  Which site will this most commonly occur at, and which joint does this overly?

3. Name two associated co-morbidities for this condition.

4. List two surgical management options for this patient.
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Further Reading:
Dupuytren’s Contracture:

Orthobullets - https://www.orthobullets.com/hand/6058/dupuytrens-disease

TeachMeSurgery - https://teachmesurgery.com/orthopaedic/wrist-and-hand/dupuytrens-
contracture/

NICE Guidance - https://cks.nice.org.uk/topics/dupuytrens-disease/

Trigger Finger:

Orthobullets - https://www.orthobullets.com/hand/6027/trigger-finger

TeachMeSurgery - https://teachmesurgery.com/orthopaedic/wrist-and-hand/trigger-
finger/#:~:text=Introduction,spontaneously%20in%200therwise%20healthy%20individuals.

TeachMeAnatomy - https://teachmeanatomy.info/upper-limb/misc/flexor-system-hand/
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Case 12
A 23-year-old rugby player is brought to A&E following a fall onto their outstretched arm during a
tackle. They are holding their arm in abduction and external rotation. On examination, there is a loss

of shoulder contour and very limited range of motion which is extremely painful. Sensation is
reduced over the lateral deltoid.

1. Why is the glenohumeral joint particularly susceptible to dislocation?

2. What position of the arm is an anterior dislocation most likely to happen in if force is
applied?

3. What imaging views would you like to obtain?
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4. Label on the imaging below two radiographic features that can occur as a result of an
anterior shoulder dislocation.

5. What are the signs of axillary nerve injury and how does this injury occur in dislocation?
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6. When a patient attends A&E with a shoulder dislocation, what would be included in your
initial approach to managing the patient, prior to reduction?

7. Describe two methods of reducing the anterior dislocation.

8. After relocation what examination and investigation should be performed to confirm
successful reduction? How should the arm be immobilised?
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9. What are the differences between soft and bony Bankart lesions?

10. How does the management change if there is a large bony Bankart lesion?

11. Name two mechanisms of injury where a posterior dislocation may occur.
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12. Which type of dislocation in shown on the radiograph below, and what is the sign called? (2
marks)

L

Image From: https://teachmesurgery.com/orthopaedic/shoulder/dislocation/
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Further Resources:

TeachMeAnatomy - https://teachmeanatomy.info/upper-limb/joints/shoulder/

TeachMeSurgery - https://teachmesurgery.com/orthopaedic/shoulder/dislocation/

Orthobullets - https://www.orthobullets.com/shoulder-and-elbow/3050/traumatic-anterior-
shoulder-instability-tubs

NICE Guidance - https://cks.nice.org.uk/topics/shoulder-pain/management/instability-disorders/
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Case 13

A 85-year-old slips on wet pavement and lands on their outstretched hand. They present to A&E with
wrist pain, swelling and visible dinner-fork deformity.

1. What is the eponym typically associated with this fracture?

2. What is a fragility fracture? Name two other common sites of fragility fractures.

3. What is the key difference between Colles' and Smith's fractures in terms of fracture
displacement and mechanism of injury?
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4. Name four risk factors for a distal radius fracture.

5. What radiographic measurements would you look for when assessing a distal radius
fracture? State at least 2.
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6. Please describe the fracture

;

LEFT

Images From: https://radiopaedia.org/cases/distal-radial-fracture-28?lang=gb
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7. List two options for analgesia during fracture reduction and briefly describe how you perform
them.

8. Why should a cast not completely encircle the limb?

9. The patient has an MUA and is discharged home with follow-up in fracture clinic in one
week. Her X-rays show a worse position after 1 week- what features on the X-ray would lead
to the patient being listed for surgery, what is an acceptable amount of
displacement/angulation?
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10. What are three complications of distal radius fractures?

11. A patient re-presents with ulnar-sided wrist pain. What complication could have happened?
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Case 14

A 24-year-old presents with wrist pain following a fall onto an outstretched hand while playing
football. They report mild tenderness at the base of their thumb.

1. What are the examination findings suggestive of a scaphoid fracture?

2. After clinical examination the clinician suspects a scaphoid fracture and orders an X-ray, the
imaging is shown below? How would you treat this patient?
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Image From: https://radiopaedia.org/cases/normal-wrist-x-rays?lang=gb

3. What imaging steps should follow if pain persists after 6 weeks?

4. Explain why early diagnosis is essential in scaphoid fractures.

5. How would your treatment vary depending on the location of the fracture?
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6. Define the boarders of the anatomical snuffbox.
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Further Reading:

Distal Radius Fracture:

Orthobullets - https://www.orthobullets.com/trauma/1027/distal-radius-fractures

TeachMeSurgery - https://teachmesurgery.com/orthopaedic/wrist-and-hand/distal-radius-
fracture/

BOA - https://www.boa.ac.uk/resource/boast-16-pdf.html

Scaphoid Fractures:

BSSH -

https://www.bssh.ac.uk/_userfiles/pages/files/professionals/Trauma%20standards/Scaphoid%
20standards.pdf

Orthobullets - https://www.orthobullets.com/hand/6034/scaphoid-fracture
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Case 15

A 84-year-old falls into a low wall and hears a crack associated with pain in their upper arm.
Examination reveals wrist drop and reduced power in wrist and finger extension.

1. What injury has likely occurred and what is the anatomical explanation for wrist drop?

2. What type of conservative treatment would you use?

3. How would you treat the radial nerve palsy?
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Case 16

A 12-year-old boy falls while climbing. X-rays reveal a proximal ulnar fracture with radial head
dislocation at the elbow.

3. What is the name of this injury pattern?

4. How does it differ from a Galeazzi fracture?

109



Year 3 Surgery apprenticeship Workbook Updated July 26
2" Edition

Case 17

A 22-year-old presents with pain and swelling in their hand after punching a wall. There is significant
tenderness around the ulna border of the hand.

5. What is the most likely diagnosis?

6. A rotational deformity is a common reason for a patient requiring surgical fixation for this
fracture. How would you assess for rotational deformity?
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7. What is the importance of orthogonal imaging in this setting?
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Further Reading:
Humeral Shaft:

Orthobullets - https://www.orthobullets.com/trauma/1016/humeral-shaft-fractures

TeachMeSurgery — https://teachmesurgery.com/orthopaedic/shoulder/humeral-shaft-
fracture/#:~:text=Introduction,patients%20following%20low%20impact%20injuries.

Monteggia Fracture:

Orthobullets - https://www.orthobullets.com/trauma/1024/monteggia-fractures

Galeazzi Fracture:

Orthobullets — https://www.orthobullets.com/trauma/1029/galeazzi-fractures

Metacarpal Fractures:

Orthobullets - https://www.orthobullets.com/hand/6037/metacarpal-fractures

TeachMeSurgery - https://teachmesurgery.com/plastic-surgery/hand-trauma/metacarpal-
fractures/#:~:text=Boxer's%20Fracture%20%E2%80%93%20a%20fracture%200f,taping%20an
d%20then%20full%20mobilisation
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Case 18

A 9 year old boy attends the A&E department following a fall. He was bouncing on the trampoline
with his brother when he lost control and bounced off the trampoline and onto the floor. He is now
crying in pain and says that his elbow hurts. He has no PMHXx and takes no regular medications. He
has no allergies. The child is clinging onto his Mum and is making good eye contact with her.

1. Why is it important to assess the relationship between the child and have a clear account of
the mechanism of injury? What is NAI?

The child is very tender around the elbow joint. You also notice that he is holding his elbow in a
flexed position, supported by his other arm. The clerking SHO suspects a fracture might have been
sustained.

2. What is the most important part examining a suspected fracture in this patient?
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An x-ray is ordered. The images are shown below

Name: James Taylor Age: 9yrs 4 mths Sex: Male S Number: S1234567  Side: Right

3/4 INT

Reference for Images - Supracondylar humeral fracture | Radiology Reference Article |
Radiopaedia.org (Case 9)
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3. Please fully describe the x-ray images above. Please also state the specific fracture that this
patient has suffered.

4. These fractures are sometimes hard to detect on x-ray. Is there another sign on the x-ray that
might indicate this fracture without seeing a clear cortical defect in the bone? Please
describe why this sign occurs.
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5. After seeing this fracture, what is the most common nerve palsy that might occur? How
would you assess the function of this nerve in this patient?

6. Please state 3 other nerves that could be affected by a supracondylar fracture.
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The patient has been referred to orthopaedics and A&E are awaiting their input. However, a nurse
finds the SHO 30 minutes later to express concerns about the patient. The nurse states that the arm
is looking very pale. The SHO reviews, the affected arm is now pale and pulseless. The capillary refill

time is absent.

7. What blood vessel is most likely to have been compromised as a result of the supracondylar

fracture?

8. After confirming a vascularly compromised limb, what is the most important task for the SHO
to perform?
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The orthopaedic registrar arrives down in A&E. They discuss the case with the clerking SHO down in
A&E. The orthopaedic registrar states that they are extremely busy and have other referrals to see.
They state that this is an urgent case that will need fixation in theatre as soon as possible, but ask the
clerking SHO to consent the patient for surgical fixation. The clerking SHO has no experience of how
to perform the procedure on this case.

9. Should the clerking SHO consent this patient? Please justify your answer.

10. What other specialty might be required in theatre for this patient? Please justify your
answetr.

11. What complication can occur from this fracture causing vascular compromise that makes this
case so urgent?
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There are occasions with supracondylar fractures where the distal aspect of the upper limb is
pulseless but is warm and has a normal capillary refill time.

12. Why might this occur?

13. If you were the clerking doctor in this case and it came in overnight, would you consider this
urgent and require management overnight or could it wait till the morning? Please justify
your answer.
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Further Resources
e BOAST Guidelines - BOAST Guidelines - Supracondylar Fractures in Children
e Orthobullets - Supracondylar Fracture - Pediatric - Pediatrics - Orthobullets
e StatPearls - Supracondylar Humerus Fractures - StatPearls - NCBI Bookshelf

120


https://www.boa.ac.uk/static/a240155a-f0dd-4be7-8c8af7b6cc4da795/BOASTSupracondylarFracturesHumerusChildren2020-v2-FINAL.pdf
https://www.orthobullets.com/pediatrics/4007/supracondylar-fracture--pediatric
https://www.ncbi.nlm.nih.gov/books/NBK560933/

Year 3 Surgery apprenticeship Workbook Updated July 26
2" Edition

Case 19

A 19 year old female patient attends the emergency department 48 hours after she was attacked by
an animal whilst walking through a park. She sustained a bite injury to her left hand. She has a PMHx
of T1IDM for which she takes a long acting Insulin once a day and a short acting insulin 3 times a day
with meals. She has no allergies. The photo below shows the injury that has been sustained.

1. State 2 further pieces of information that should be obtained from the history that are
specific to the presenting complaint.
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2. What is the most critical part of this examination? Please state in detail how you would
assess tendon function in the hand?

3. State 3 investigations you would want to order in this patient, justifying each one.
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The A&E department are waiting for orthopaedics to come down and review the patient.

4. Whilst awaiting specialist review, state 2 management steps the A&E SHO could implement.
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Orthopaedics review and have decided that this patient requires an inpatient admission. They have
placed the patient on their multi-disciplinary team meeting to decide how to definitively manage this

patient. They advise you to start the patient on a course of co-amoxiclav prior to admission to the
ward.

5. Why is co-amoxiclav often given as an initial antibiotic prior to any culture results coming
back?

6. Why in this patient would infection be more of a concern? Please state 4 further patient
factors, not specific to this case, that would increase the risk of infection.
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Orthopaedics have scheduled the patient in for theatre for 8am the next morning. It has been
decided that vascular surgery and plastic surgery will also be present and assisting in the case.

7. This patient is first on the list due to her type 1 diabetes. How would you go about managing
her insulin medication? It is currently 18:00pm the evening before her surgery. She usually
takes 20 units long acting insulin at night and 4-6 units rapid acting insulin 3x/day with
meals.

8. Post-operatively, how would you convert this patient back to their regular insulin
medications?

Dog bites are not the only bites injuries seen. Cat bites are very common, and human bites are also
often seen in the emergency department.

9. How do cat bites differ from dog bites in terms of their presentation? What consequence can
this have for the patient?

10. Of dog bites, cat bites and human bites, which one poses the highest risk of infection? What
significance does a “punch” injury (below) have?
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Further Reading:
e UHL Guidelines - Orthopaedic Infection in Adults UHL Guideline.pdf

e Orthobullets - Dog and Cat Bites - Hand - Orthobullets

e StatPearls - Animal Bites - StatPearls - NCBI Bookshelf
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Session 4 - Elective Shoulder + Painful Knee (Including
Septic) + Foot & Ankle

Case 20

John, a 71 year old male, presents to the emergency department with pain in his right knee. This
pain started 2 days ago and has been gradually getting worse over this time. He describes the pain as
getting bad enough now that he is struggling to put any weight through it or even move it. He has a
PMHXx of T2DM, CCF, HTN, and Left THR. His previous surgery was over 1 year ago. He takes
Metformin, Dapagliflozin, Ramipril and Amlodipine. He is allergic to penicillin.

1. State four differential diagnoses?
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Septic arthritis is suspected.

2. What is the cardinal examination sign in a patient with septic arthritis?

3. Please state 4 blood investigations to investigate septic arthritis and the other differential
diagnoses. Please justify each investigation chosen.

4. What other non-invasive investigation would be useful?
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The case is discussed with the on-call orthopaedic registrar and there is agreement that this is likely
septic arthritis. Current observations are:RR — 16/min, SATs — 98% o/a, HR —90/min, BP — 110/71,
temp —38.2.

5. Is appropriate to start this patient on antibiotics now? Justify your answer

6. What would the next most appropriate investigation be?

7. If this patient had a knee replacement in situ would this change your decision?
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The aspiration is carried out in ED and purulent fluid is obtained. Antibiotics are then started.

8. What are the commonest infecting organisms? State 3

9. What first line antibiotic regime would you instigate initially and for how long?

10. State 3 tests that will be done on the aspirated synovial fluid to rule in and rule out
differential diagnoses.
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The patient is transferred to the orthopaedics ward. Overnight however, the nurse calls on the call
ward doctor as they are concerned about this patient. The observations are as below:

RR —28

SATs — 96% o/a
HR-118

BP — 102/66
Temp—39.1

The doctor performs an A-E examination, which only reveals an erythematous, swollen, painful right
knee. There are no other positive clinical signs to indicate another source of infection.

11. What is the likely diagnosis? Be specific.

The treating doctor wants to prescribe IV Meropenim.

12. Please provide 1 further reason why the doctor should be cautious about prescribing IV
Meropenim? What further information should be acquired to help inform this decision?

13. What definitive treatment should be considered in this scenario? What is the definitive
treatment for septic arthritis?
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The patient has a joint washout. 2 days later, the results come back and it has shown gram positive
cocci that have grown in clusters on the gram stain.

14. What is the most likely organism to have grown in this patient?

15. State 3 ways that infection can spread into a joint space.
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Further Reading:

e UHL Guidelines - Orthopaedic Infection in Adults UHL Guideline.pdf

e Orthobullets - Septic Arthritis - Adult - Trauma - Orthobullets

e StatPearls — Septic Arthritis - StatPearls - NCBI Bookshelf
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Case 21

A 65-year-old male presents with a 6-month history of progressive shoulder pain, worse with
overhead activity. They report weakness when lifting objects and disturbed sleep due to pain.

1. Define painful arc syndrome. What tendon is involved and what structure normally causes
the problem?

2. State three differential diagnoses.

3. Name the four rotator cuff muscles and their main functions.

4, Name and describe one examination test for each rotator cuff muscle.
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5. What are the typical causes of a cuff tear?

6. What imaging would you consider in a patient presenting with acute on chronic shoulder
pain?
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7. What are two conservative treatments for rotator cuff injury?

8. When should surgical referral be considered?

9. What surgical treatment is available for painful arc syndrome?
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Case 22
A 50-year-old with type 2 diabetes presents with gradual onset shoulder pain and stiffness. Both

active and passive range of motion are restricted. They report that it is preventing them from taking
part in their local bowls society.

1. What is the typical pattern of disease progression in frozen shoulder and how long do the 3
phases last?

2. Describe the main examination finding.

3. What conditions are associated with frozen shoulder? What age and gender are most at risk?

4. How would you exclude other causes of shoulder pain?
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5. List three treatment options for adhesive capsulitis.
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Further Reading:

Rotator Cuff:

Geeky Medics - https://geekymedics.com/shoulder-examination/

TeachMeSurgery - https://teachmesurgery.com/orthopaedic/shoulder/rotator-cuff-tear/

Orthobullets - https://www.orthobullets.com/shoulder-and-elbow/3043/rotator-cuff-tears

Frozen Shoulder:

TeachMeSurgery - https://teachmesurgery.com/orthopaedic/shoulder/adhesive-capsulitis/

Orthobullets - https://www.orthobullets.com/shoulder-and-elbow/3059/adhesive-capsulitis-frozen-
shoulder
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Case 23

A 20-year-old male presents to you having injured his knee when going in for a tackle whilst playing
football.

1. State 3 key questions you would want to illicit from the history in the history and why?

The patient mentions that he was turning towards the ball when suddenly he felt a pop and
experienced significant amount of pain. A few minutes after there was swelling of his knee.

2. State 2 of your main differentials currently and why?

3. What is the action of the following and what is the mechanism of injury:

- Anterior Cruciate Ligament

- Posterior Cruciate Ligament

- Menisci
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4. What is the significance of the timing of the swelling?

5. Why is there swelling in the knee joint after an injury to the cruciate ligaments?

6. What is the unhappy triad?
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You conduct a physical examination of this patient.

7. State what examination findings you would expect for ACL tears, PCL tears and Meniscal

Tears?

8. Why is examination often repeated after 2 weeks?

You request an X-Ray as a preliminary investigation.

9. What can the X-Ray help rule out in this presentation?

The X-ray identifies no bony injuries, but it is unclear from this alone if there is an ACL/PCL/ meniscal

injury.

10. What is the gold standard investigation for this presentation?
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11. Below are pictures of an MRI scan that was also conducted. Circle the pathology.
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The registrar confirms it is an ACL tear.

12. What is the first principle of management in this injury which will help with the pain as well

as the swelling?

13. If managing this conservatively what sort of a splint is used for support?

14. What is the weight bearing status?
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15. How would you manage a chronic anterior cruciate ligament tear?

16. In terms of surgery: when is this performed?
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17. What is the main surgical approach and is this usually this is done arthroscopically or open?

One of the main other differential diagnoses was a meniscal tear.

18. During examination, sometimes the patient's knee can lock in slight flexion. Why does this

occur?

19. What is the initial approach to management?

20. Describe the approach to surgery if the tear is in the outer third, middle third or inner third.
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21. Lastly state the most common complications that can occur after injury to ACL/Menisci tear:
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Further reading:

Anterior Cruciate Ligament Tear

Orthobullets: ACL Tear - Knee & Sports - Orthobullets

StatPearls: CE Activity | Anterior Cruciate Ligament Knee Injury | NPs

Meniscal Tears:

Orthobullets - Meniscal Tears - Knee & Sports - Orthobullets

AAOS - Meniscus Tears - Ortholnfo - AAOS
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Case 24

A 40-year-old woman presented to the GP with complaints of left toe pain and difficulty in
wearing shoes which has been ongoing for many months but has worsened in the past few
weeks. The GP referred them for an X-Ray which is now available for view.

1. Describe the deformity of the left foot that is seen in the above picture.

2. How does a Valgus deformity differ from a Varus deformity?
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The GP confirms your suspicions and agrees this is a likely diagnosis of Hallux Valgus.

3. Describe what is meant by Hallux Valgus with respect to the bones involved in this condition.

4. Which demographic (age/gender) of patients does Hallux Valgus tend to affect most?

5. List 3 risk factors that increase the chances of developing Hallux Valgus?

6. Which views are recommended from an X-ray for this presentation?

151



Year 3 Surgery apprenticeship Workbook Updated July 26
2" Edition

7. Below is the X-ray that was performed: Please describe the pathology visible on the on the X-

ray.
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An X-ray is also useful in giving you the degree of lateral deviation which is worked out as the
angle between the first metatarsal and the 1st proximal phalanx - the Hallux-valgus angle (HVA).
A further angle can be measured between the first and second metatarsal shafts
(intermetatarsal angle, IMA, should be <9 degrees).

8. How do you measure the HVA?
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9. Above what HVA is dianostic of Hallux Valgus?

10. What is the difference between hallux Valgus and Hallux Rigidus?

11. State 3 broad conservative management options.
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The patient is happy to begin with some conservative management but is curious of future surgical

options if required.

12. Describe what a surgical procedure involves that is used to treat Hallux Valgus, can you name

one technique that is commonly used for hallux valgus.

13. State 4 complications of hallux valgus surgery.

14. Some patients may want a surgery due to cosmetic reasons: is this a valid indication for this?
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Further Reading:

- OrthoBullets: Hallux Valgus - Foot & Ankle - Orthobullets

- NIH StatPearls: Hallux Valgus - StatPearls - NCBI Bookshelf

- BOFAS: BOFAS > Hyperbook > Forefoot > Hallux Valgus

- ZerotoFinals: Understanding Bunions (Hallux Valgus)

- Radiopedia: Hallux valgus | Radiology Reference Article | Radiopaedia.org
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Session 5 - Spinal Cases

Case 25

A 31 year old male presents to the GP surgery by an GPST1 doctor with acute onset lower back and
leg pain. He was at the home and bent down to pick something up from the floor, when he
experienced sudden onset lower back pain, forcing him to lie down. This was then associated with
what he described as a “muscle spasm” on his right side and shooting pains radiating down the back
of his right leg, going all the way down to his lower calf/ankle. He has nil relevant PMHx and nil
regular medications. He is allergic to paracetamol, which induces an anaphylactic reaction.

1. State 4 further questions you would want to elicit from the history of this patient. What are
the “Red Flag Signs” and why are they important to ask?

2. In this patient, what nerve provocation test is likely to be positive in this patient on
examination? Please describe how this is performed.
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Up examination, the patient has lumbar spinal tenderness and spasm in the right sided paraspinal
muscles. He also has weak right sided great toe extension and reduced sensation over the right great
toe. The GPST1 suspects mechanical back pain with sciatica.

3. Please define the term “mechanical back pain”. What is the difference between mechanical
back pain and referred neurological leg pain (sciatica)?

4. Please define the terms “dermatome” and “myotome”.

5. Given the findings upon peripheral nerve examination of his lower limbs, which nerve root
do you think has been affected?

a. L2
b. L3
c. L4
d. L5
e. S1

6. Please define the terms “radiculopathy” and “myelopathy”. Which of these categories does
the patient have and why?
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The GPST1 is suspecting an acute disc herniation as the cause of the patients’ symptoms. They
discuss the case with their supervisor and state they think an MRI lumbosacral spine should be
ordered. However, the GP advises against this, stating that they have commence conservative

treatment and should only order this if symptoms persist for > 6 weeks despite conservative
management.

7. Why is the GP supervisor advising that an MRI should only be ordered if symptoms continue
for 2 6 weeks despite conservative management?

8. Please describe 4 methods of conservative management for this patient and explain why
they are used.
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The patient engages with conservative management, however he returns 2 months later complaining
that the pain has not improved. He has had his pain medication dose increased within the 2 months
he has been taking it, but there has been no improvement. He still has significant lower back and
shooting leg pain on his right side. He states he has been compliant with all aspects of conservative

management previously discussed. An MRI Lumbosacral Spine is ordered. Please see the images
below.

9. On both images, what does the circulated area show?
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Reference for Images - Disc extrusion | Radiology Reference Article | Radiopaedia.org

10. There are 3 types of disc herniation (based on anatomical location). Which one of these is
more common and explain how each herniation affects a different part of the spinal
cord/spinal nerves?

161


https://radiopaedia.org/articles/disc-extrusion

Year 3 Surgery apprenticeship Workbook Updated July 26
2" Edition

11. What symptoms would a patient predominantly need to have for a spinal surgeon to
consider surgery in a patient with a lumbar acute disc herniation?
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12. If a spinal surgeon reviewed the case and stated that surgical intervention was not
appropriate, could any procedure be done to reduce the pain from the disc herniation? If so,
explain how this helps treat the condition in the long term.

13. What common surgical procedure can be done for an acute, focal disc herniation?
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Links for Further Reading

e ASIA Chart - Link to ASIA Chart

e BMI Visual Summary of Mechanical Back Pain - BMJ Visual Summary of Management of
Mechanical Back Pain

e Orthobullets Acute Lumbar Disc Herniation - Lumbar Disc Herniation - Spine -
Orthobullets

e NICE Guidance - Overview | Low back pain and sciatica in over 16s: assessment and
management | Guidance | NICE
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Case 26

A 71 year old female patient presents to the GP practice. She describes a gradual onset of pain in her
posterior neck that has gotten worse over the past 12 months. She has a PMHXx of hypertension and
T2DM for which she takes Ramipril, Amlodipine and Metformin. She has no allergies.

1. State 4 further questions from the history you would like to ask to acquire further
information.

2. State what physical examinations you would like to perform in this patient.
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The patient describes paraesthesia in both hands bilaterally and feeling like she is losing her balance
frequently. Her friends have also said how clumsy she is as she is constantly dropping things like her
phone and drinks.

3. Please state what the most likely diagnosis is, justifying the diagnosis by relating the
symptoms to the relevant anatomy.

4. If the patient had solely unilateral paraesthesia in one hand with no other symptoms, state 2
further possible differentials.

5. The GP wants to order imaging to confirm the diagnosis. Please state what modality of
imaging and the region to be imaged is required and explain your reasoning for why you
have selected that specific region to be imaged.
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Imaging is performed, which confirms the diagnosis of cervical myelopathy secondary to spondylosis.

6. Please define the term spondylosis and state 3 pathological changes that occur within the
spine as a result of spondylosis.

7. Will this condition provoke upper motor neurone (UMN) symptoms, lower motor neurone
(LMN) symptoms, or both? Please justify your answer relating to the relevant anatomy.
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The GP discusses the diagnosis with the spinal team at the hospital and conservative management is
opted for.

8. Please describe 4 aspects of conservative management for these patients

9. If after a trial of conservative treatment, with good adherence, there is no improvement in
symptoms, are there any interventional treatments that could be offered?
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Links to Further Resources
e Orthobullets Cervical Myelopathy - Cervical Myelopathy - Spine - Orthobullets
e BMIJ Best Practice (Cervical Spondylosis) - Degenerative cervical spine disease -
Symptoms, diagnosis and treatment | BMJ Best Practice
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Case 27

A 44 year old man presents to the GP with ongoing leg pain. He states that the pain is in both legs
and comes on after walking around 200 metres. He then stops to sit and leans forward, both of these
resolve the pain after a few minutes. He will then start walking again and the pain will develop again.
This started around 6 months ago after a day of significant heavy lifting. The pain was initially in both
hamstrings, but over the past month has also affected his calves. He has also noted some lower back
stiffness over the last 6 months. He states he works on a construction site. He has nil PMHx and takes
no regular medications. He has no allergies. The GP suspects this might be neurogenic claudication.

1. State 3 ways from history and examination we can differentiate between neurogenic and
vascular claudication.

2. Please state 3 further questions you would want to ask in the history to rule in/rule out the
cause of the patients’ symptoms.

3. With the lower back stiffness and neurogenic claudication, the GP suspects a lumbar spine
pathology. What is the gold standard investigation for the GPs’ suspicion?
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4. Should this investigation be ordered immediately or delayed by 6 weeks? Please justify your
answer.
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The imaging comes back and confirms the GPs’ suspicions, lumbar stenosis with nerve root
compression. The patient is referred to the spinal team at the hospital. After the appointment, the
consultant recommends a trial of conservative management.

5. Apart from a disc herniation, state 4 other potential causes of a lumbar stenosis.

6. Lumbar stenosis affects the central spinal canal, much like cervical myelopathy. Therefore,
why is lumbar stenosis not described as lumbar myelopathy?

Conservative management for lumbar stenosis is similar to that for sciatica (see section above).

Conservative management is advised to the patient. 3 months later, he returns to the GP practice. He
admitted to non-compliance with rehabilitation and continued to lift heavy pieces of equipment at
work. Yesterday, he experienced acute onset severe lower back pain after lifting some bricks,
alongside new, sharp pains going down both legs.

7. Please state 1 diagnosis you want to rule out and 3 further questions that are critical to ask
this patient which relate to this diagnosis.
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The patient is sent to A&E by the GP with suspected Cauda Equina Syndrome

8. Please state 1 factor the GP needs to consider when advising an A-E department to the
patient when referring out of hours.

9. The patient in A&E is clerked by an orthopaedic SHO doctor. The SHO performs a digital
rectal examination and asks for a post-void bladder scan to be performed. Why is it
important to perform these examinations/investigations alongside imaging of the spine?

10. What is the gold standard imaging for a suspected Cauda Equina Syndrome?

MRI Lumbosacral Spine

MRI Thoracic + Lumbosacral Spine
MRI Whole Spine

X-Ray Lumbosacral Spine

MRI Sacral Spine

® o0 oo
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11. Imaging confirms Acute Cauda Equina Syndrome secondary to disc herniation. The case has
been discussed with the on call spinal consultant who is now coming into the hospital. Prior
to definitive management, please state 3 aspects of general initial management the SHO
needs to perform for this patient to be ready for surgery.

12. What is the definitive management of Cauda Equina Syndrome? Within what time frame
should this be done?

174



Year 3 Surgery apprenticeship Workbook Updated July 26
2" Edition

The patient undergoes surgery to resolve the Cauda Equina Syndrome. He is now 2 days post-op and
has been progressing well, until this morning where the patient is complaining of worsening lower
back pain. He also spiked a temperature during the morning at 38.3°C. He states he is also feeling
generally unwell. His current EWS is below:

RR-18

SATs — 95% o/a
HR —98
BP-112/74
Temp —38.5

On the previous ward round, his spine has been declared as stable and he is for full mobilisation. A
nurse has asked you to review the patient.

13. State 3 assessments/examinations that you would want to perform on this patient. What

symptoms/signs would you be looking for in the context of this patient in these
assessments/examinations?

14. From the above information, please state 4 investigations you would want to order,
providing justification for each one.
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The case is discussed with the spinal consultant who has requested an MRI Lumbosacral spine. It has
revealed an epidural abscess. As the report is being read, a nurse comes over very concerned about
the patient and shows you the below observations:

RR—-26

SATs —95% o/a
HR -128

BP —99/69
Temp —38.7

15. Please state what you think the diagnosis most likely is, in the context of this patient, and
the immediate management steps required.

16. Apart from an epidural abscess, name 2 other infections that can occur within the spine.
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Links for further reading:

e Overview of Cauda Equina Syndrome - Cauda Equina Syndrome - An Overview

e Orthobullets - Cauda Equina Syndrome - Spine - Orthobullets

e NHS England Getting it Right First Time Guidelines - Suspected Cauda Equina Syndrome -
GIRFT Pathways

e NICE Red Flag Signs for Cauda Equina Syndrome - Red flag Symptoms and Signs - Lumbar
Radiculopathy/Cauda Equina Syndrome
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https://www.boa.ac.uk/static/3a39535d-8d31-4eb7-9c6b369672da8c0e/Cauda-equina-syndrome-an-overview.pdf
https://www.orthobullets.com/spine/2065/cauda-equina-syndrome
https://girft-interactivepathways.org.uk/cauda-equina-1/
https://girft-interactivepathways.org.uk/cauda-equina-1/
https://cks.nice.org.uk/topics/sciatica-lumbar-radiculopathy/diagnosis/red-flag-symptoms-signs/
https://cks.nice.org.uk/topics/sciatica-lumbar-radiculopathy/diagnosis/red-flag-symptoms-signs/
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Case 28
1. Define the term “Spondylolysis”

2. What region of the spine is this injury usually seen in?

3. State 3 possible symptoms a patient may suffer from Spondylolysis

4. What are the typical demographics of a patient who suffer from spondylolysis?
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Case 29

1. Please define the term “Spondylolisthesis”.

2. Please state 2 possible symptoms of spondylolisthesis.

3. Please explain the relationship between spondylolysis and isthmic spondylolisthesis?

4. Apart from isthmic, please state 1 other type of spondylolisthesis and provide a brief
description of the pathology.
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Further Resources
e Orthobullets Spondylolysis - Pediatric Spondylolysis & Spondylolisthesis - Spine -
Orthobullets
e Orthobullets Isthmic Spondylolisthesis - Adult Isthmic Spondylolisthesis - Spine -
Orthobullets
e StatPearls on Spondylolisthesis - Spondylolisthesis - StatPearls - NCBI Bookshelf
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https://www.orthobullets.com/spine/2058/pediatric-spondylolysis-and-spondylolisthesis?hideLeftMenu=true
https://www.orthobullets.com/spine/2058/pediatric-spondylolysis-and-spondylolisthesis?hideLeftMenu=true
https://www.orthobullets.com/spine/2038/adult-isthmic-spondylolisthesis?hideLeftMenu=true
https://www.orthobullets.com/spine/2038/adult-isthmic-spondylolisthesis?hideLeftMenu=true
https://www.ncbi.nlm.nih.gov/books/NBK430767/

