PAIN MANAGEMENT CASE STUDIES

Case 9.1
	Tungaa is a 37-year-old mother of three who has come in for a mastectomy and axillary clearance. She is concerned about pain after her surgery.


What are the options for pain management after a mastectomy?

Options for pain management after a mastectomy include:

· Non opioid analgesics.

· Oral Paracetamol.

· Oral NSAIDs if tolerated.

· Weak opioids.

· Oral or IV Tramadol.

· Oral Codeine.

· Strong opioids delivered via patient controlled analgesia (PCA) or IM/SC PRN:
· Morphine.

· Fentanyl.

· Strong opioids orally:

· Oxycodone.
· Adjuvant medications.

· Ketamine.

· Clonidine.
· Regional analgesia using a local anaesthetic (bupivacaine or ropivacaine) with or without an opioid (commonly fentanyl):

· Paravertebral block.

· Thoracic epidural.

· Intercostal blocks.

· Intrapleural block.
1. Rucklidge, M. “Anaesthesia for breast surgery” (Chapter) p536. Allman K, Wilson I. Oxford Handbook of Anaesthesia. Oxford University Press 2006.
2. Rawal, N. “Postoperative Pain Management – Good Clinical Practice.” AstraZeneca.
What is multi-modal analgesia?

Multi-modal analgesia is the current practice in pain management to combine more than one analgesic agent. The aim is to reduce the doses and side-effects of each drug while treating the pain via more than one pathway.
1. Pescod, David. Developing Anaesthesia Textbook 1.6 p150.
She receives a general anaesthetic and has been given fentanyl for intraoperative analgesia. After a two-hour procedure she wakes in the recovery room complaining of severe pain. How will you assess the severity of her pain?

Pain is a subjective sensation, but is quantified to estimate how effective pain management is. It is important to assess pain both at rest and on movement.

One of the easiest way to record pain is the Visual Analogue Scale (VAS) where 0 is no pain, and 10 is the maximum pain ever experienced by the person.
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Another method is using a numerical rating scale, which is similar to a VAS except that it requires the patient translate their pain intensity to a number from 0 to 10, where 0 is no pain and 10 is the worst pain. It is however less sensitive than a VAS.
If communication is a problem, a pictogram of six faces (Wong-Baker faces) with different expressions from smiling or happy through to tearful can be used.
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If the patient has unexpected intense pain associated with a change in their vital signs (e.g. tachycardia, hypotension), the patient may have a complication with their surgery and should be reviewed by the surgical team.
1. Pescod, David. Developing Anaesthesia Textbook 1.6 p148.
2. Searle, RD; Bennett, MI. “Pain assessment.” Anaesthesia and Intensive Care Medicine 9:1, Elsevier 2007:13-15.
3. Rawal, N. “Postoperative Pain Management – Good Clinical Practice.” AstraZeneca.

What other medications could you offer for management of her acute pain?

Post-operative acute pain is best managed initially with strong systemic opioids such as morphine or fentanyl if the side-effects (sedation, hypoventilation, nausea, vomiting) are not significant. You can consider other analgesics such as paracetamol, NSAIDs and/or tramadol if they haven’t been given already as part of multi-modal analgesia.

The recovery room nurse is concerned about the fact that she has given Tungaa over 20 mg of morphine but that she is still complaining of pain. She appears drowsy but is still easily rousable. What is her sedation score? Is it reasonable to offer further doses of morphine for analgesia?

Given she is sedated but easily aroused, her sedation score is 2. It is therefore not appropriate to give further doses of morphine as this may increase her sedation and decrease her respiratory rate, leading to a sedation score of 3 or more, which then requires naloxone to be given.
1. Pescod, David. Developing Anaesthesia Textbook 1.6 p152.
Tungaa begins to vomit and states that she is very nauseated. How will you manage her nausea and vomiting?

Assess the patient to look for possible causes such as:

· Dehydration or hypotension – manage with IV fluids. 

· Hypoxia – manage with supplemental oxygen initially while further investigating why patient is hypoxic.

· Analgesics (e.g. morphine, tramadol) – stop administering until nausea and vomiting treated and consider alternative (e.g. fentanyl) if nausea and vomiting is on-going.
Treatment with anti-emetic drugs should only be from a class that has not been given previously, especially when it is within the expected duration of action of the prior drug.

Effective classes of anti-emetics post-operatively include:

· 5HT3 antagonists (e.g. ondansetron).

· D2 antagonists (e.g. droperidol).

· H2 antagonists (e.g. promethazine).
1. Kovac AL, O’Connor TA, Pearman MH, et al.: Efﬁcacy of repeat intravenous dosing of ondansetron in controlling postoperative nausea and vomiting: A randomized, double-blind, placebo-controlled multicenter trial. J Clin Anesth 1999; 11:453–9. 

Case 9.2
	A fifteen-year-old boy is brought to you hospital with a femoral fracture after falling off his horse. It has taken over two hours for the family to bring him to the hospital and he appears very distressed.


Outline your initial management of his pain in detail.

Management

1. Assessment of acute pain which should quickly include:

· General medical history, medications and allergies.

· Physical examination.

· Pain history – site of pain consistent with femoral fracture and exclude chest/abdominal/head injuries which may require immediate surgical intervention.
2. Measurement of pain scores using numerical rating scales or visual analogue scales.

3. Treatment of pain using:

· Opioids ( Patient Controlled Analgesia
· Paracetamol
· NSAIDs
· Regional anaesthesia e.g. femoral nerve block. This however may be contraindicated due to the risk of obscuring neurological signs associated with compartment syndrome and must be discussed with the surgeon beforehand. It will also be difficult to perform in a distressed and uncooperative patient. 
1. Cousins, M. Acute Pain Management: Scientific Evidence. Second edition. Australian and New Zealand College of Anaesthetists and Faculty of Pain Medicine 2005.

2. Worms, R; Griffiths, R. “Anaesthesia for limb surgery” (Chapter) p488-9. Allman K, Wilson I. Oxford Handbook of Anaesthesia. Oxford University Press 2006.
He will require surgery this afternoon. What anaesthetic will you offer him and why?

It is important before proceeding to surgery that no potential life-saving surgery is needed and that there is no significant chest/abdominal/head injuries. Patients with recent (<24hrs) moderate or severe head injuries require careful consideration before proceeding to non-life saving surgery.

Once this has been established and the decision is made to proceed, a relaxant general anaesthetic with a rapid sequence induction to secure the airway is required. The reasons are:

· Delayed gastric emptying with increased risk of aspiration.

· Operation time may be prolonged depending on the complexity of the surgery.

· Control of ventilation due to risk of:

· Significant blood loss.

· Fat embolism.

1. Worms, R; Griffiths, R. “Anaesthesia for limb surgery” (Chapter) p488-9. Allman K, Wilson I. Oxford Handbook of Anaesthesia. Oxford University Press 2006.
After the anaesthetic he is suffering severe pain in the recovery room. You have already administered morphine, a non-steroidal analgesia agent and paracetamol. What other measures could you use to treat his pain?

Other measures could include:

· Tramadol.

· Ketamine.

· Clonidine.
· Regional anaesthesia e.g. femoral nerve block. This however may be contraindicated due to the risk of obscuring neurological signs associated with compartment syndrome and must be discussed with the surgeon beforehand. It will also be difficult to perform in a distressed and uncooperative patient. 
Case 9.3
	A Fifty five year old smoker presents with chronic pain following his thoracotomy and pneumonectomy five years age. He describes severe chest wall pain that has a typical intercostal nerve distribution.


What is neuropathic pain? Discuss the pathophysiology of neuropathic pain.

Neuropathic pain is defined as “pain initiated or caused by a primary lesion or dysfunction in the nervous system”.
The pathophysiology of neuropathic pain can be divided into peripheral and central sensitisation.

Peripheral sensitisation include:

· Lowered threshold for activation of primary afferents.

· Ectopic discharges from injured site or dorsal root ganglion due to changes in sodium channel expression.

Central sensitisation include:

· Loss of inhibitory mechanisms.

· Reactive changes to damaged nerves and adjacent tissues.

· Altered neurotransmitter expression and sprouting of A-beta nerve fibre endings into the superficial dorsal laminae contribute to allodynia.
1. Cousins, M. Acute Pain Management: Scientific Evidence. Second edition. Australian and New Zealand College of Anaesthetists and Faculty of Pain Medicine 2005.
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What factors will increase the probability of developing neuropathic pain?

Risk factors are:

· Trauma (complex regional pain syndrome, chronic post-surgical pain).

· Infection (postherpetic neuralgia, HIV-induced neuropathy).

· Ischaemia (diabetic neuropathy, central ‘post-stroke’ pain).

· Cancer (invasion and compression).

· Chemically induced (chemotherapy induced).

The incidence after surgery or trauma has been reported as 1-3% with the majority of patients having persistent pain at 12 months. This suggests that acute neuropathic pain is a risk factor for chronic pain and stresses the importance on its diagnosis and appropriate treatment in preventing the development of chronic pain.
1. Farquhar-Smith, WP. Anatomy, physiology and pharmacology of pain. Anaesthesia and Intensive Care Medicine 9:1 2007:3-7.

2. Cousins, M. Acute Pain Management: Scientific Evidence. Second edition. Australian and New Zealand College of Anaesthetists and Faculty of Pain Medicine 2005.

Which medications may be useful in the management of neuropathic pain? Discuss their mechanisms of action.

Knowledge about the mechanisms that produce neuropathic pain are targets for treatment. 

	Medication
	Mechanism of action

	Tricyclic antidepressants 

e.g. amitriptyline.
	The definitive mechanism of action is unknown but these drugs block the reuptake of noradrenaline and serotonin, block hyperalgesia induced by N-methyl-D-aspartate (NMDA) agonists (glutamate) and have sodium channel blocking properties.

	Anticonvulsants 

e.g. gabapentin, pregabalin, carbamazepine, lamotrigine, sodium valproate.
	These drugs bind to presynaptic voltage gated calcium channels in the dorsal horn and decreases the release of excitatory neurotransmitters such as glutamate and substance P.

	NMDA receptor antagonists

e.g. ketamine.
	Used as an adjunct to block NMDA receptors in conditions of hyperalgesia and allodynia.

	Serotonin noradrenaline reuptake inhibitors

e.g. venlafaxine.
	Blocks reuptake of noradrenaline and serotonin.

	Membrane stabilisers

e.g. lignocaine.
	Blocks sodium channels.

	Tramadol.
	Has low affinity binding for the mu opioid receptor and inhibits reuptake of noradrenaline and serotonin.

	Opioid analgesics

e.g. morphine, oxycodone.
	Acts on mu opioid receptors and inhibits transmission of pain. 

	Alpha-2-agonists

e.g. clonidine.
	Acts on alpha 2 receptors and inhibits transmission of pain.

	Methadone
	Acts on mu opioid receptors as well as being a NMDA antagonist and a serotonin reuptake inhibitor.


1. Moulin, DE et al. Pharmacological management of chronic neuropathic pain – Consensus statement and guidelines from the Canadian Pain Society. Pain Res Manage Vol 12 No 1 Spring 2007: 13-21.

2. Cousins, M. Acute Pain Management: Scientific Evidence. Second edition. Australian and New Zealand College of Anaesthetists and Faculty of Pain Medicine 2005.

Further reading


Transmitters involved in descending pain pathways.





1. Predominantly in descending pathways


Monoamines


Noradrenaline


Serotonin


Dopamine


Histamine


Vasopressin and oxytocin


2. Predominantly in intrinsic dorsal horn neurons


Acetylcholine


GABA and glycine


Opioid peptides


Others: Neuropeptide FF, Cholecystokinin, Neurotensin, Galanin


3. Predominantly in primary afferent fibres


Substance P


Glutamate


4. Other


Cannabinoids


Adenosine





1. Cousins, M. Acute Pain Management: Scientific Evidence. Second edition. Australian and New Zealand College of Anaesthetists and Faculty of Pain Medicine 2005.











