TRAUMA, BURNS AND ABDOMINAL SURGERY CASE STUDIES

Case No 14.1
	Tunga is a 29 year old lady who weighs 130 kg. She has been admitted for a cholecystectomy.


Describe the problems associated with obesity and anaesthesia.

Obesity is defined as a body mass index (BMI)>30kg/m2.

Physiological problems associated with obesity include:

1. Cardiovascular

· Hypertension due to increased blood volume and subsequently cardiac output. This can lead to left ventricular hypertrophy, cardiomyopathy and heart failure.

· Right ventricular failure due to obstructive sleep apnoea (OSA) or obesity hypoventilation syndrome.

· Independent risk factor for ischaemic heart disease (IHD) along with other diseases associated with obesity (hypertension, diabetes, hypercholesterolaemia).

· Arrhythmias can develop secondary to IHD, cardiomyopathy or fatty infiltration of the conduction system.


2. Respiratory

· Functional residual capacity (FRC), lung compliance, expiratory reserve volume and total lung capacity are all reduced and worsened in the supine position and during anaesthesia where FRC can fall below closing capacity increasing ventilation/perfusion mismatch and making the obese more prone to rapid oxygen desaturation.

· OSA, obesity hypoventilation syndrome and asthma are associated with obesity.

· Excess adipose tissue in the face and neck, large tongue, decreased atlanto-axial movement and soft tissue in the palate and pharynx can make mask ventilation and laryngoscopy difficult.


3. Gastrointestinal

· Increased gastric volume, decreased pH, higher intra-abdominal pressures and a higher incidence of hiatus hernia increases the risk of gastro-oesophageal reflux and aspiration.

· Liver disease and fatty liver are more common.


4. Endocrine

· Type II diabetes and its micro- and macrovascular complications are all associated with obesity.
Pharmacological problems associated with obesity include:

1. Distribution

· Increase volume of distribution (Vd) of some lipophilic drugs (e.g. benzodiazepines and barbiturates and therefore dose should be based on total body weight), but minimally changed in others (e.g. opioids and therefore dose should be based on lean body weight).

· Hydrophilic drugs have little change in their Vd (e.g. non depolarising muscle relaxants and dose should be based on lean body weight).


2. Metabolism

· Increased plasma cholinesterase activity and therefore suxamethonium’s dose should be based on total body weight.


3. Elimination

· Decreased elimination of lipid soluble volatiles (e.g. halothane).

1. Binks, A; Pyke, M. Anaesthesia in the obese patient. Anaesthesia and Intensive Care Medicine 9:7: 299-302.

2. Blanshard, H. “Obesity.” (Chapter) p182-184.  Allman K, Wilson I. Oxford Handbook of Anaesthesia. Oxford University Press 2006.

How would you modify your technique for her obesity?

Preoperative

· Use appropriate sized blood pressure cuff, as standard cuffs tend to overestimate. Use invasive arterial monitoring if there are problems obtaining non-invasive readings.
· Avoid sedative premiedcations because they are respiratory depressants.
· Consider metoclopramide, sodium citrate and ranitidine for aspiration prevention.
· Consider a regional technique (e.g. epidural, paravertebral or intrapleural) for analgesia if it is an open cholecystectomy.

Induction

· Ensure presence of skilled assistance.
· Attention to patient positioning with pillows under the patient’s shoulders to raise the ears to the level of the sternal notch.

· Pre-oxygenate in the reverse Trendelenburg position (sitting up) and apply positive end-expiratory pressure (PEEP).
· Rapid sequence induction with difficult airway trolley readily available.

· Consider awake fibre-optic intubation if a difficult intubation is anticipated.


Intraoperative

· Attention to pressure areas as pressure sores and nerve injuries are greater in the morbidly obese.

· Left table tilt to avoid aortocaval compression.

· Use of PEEP during controlled ventilation.

· Increase inspiratory:expiratory ratio to reduce airway pressures.

· Use short acting agents (e.g. desflurane, remifentanil) to ensure rapid recovery.
1. Binks, A; Pyke, M. Anaesthesia in the obese patient. Anaesthesia and Intensive Care Medicine 9:7: 299-302.

2. Blanshard, H. “Obesity.” (Chapter) p182-184.  Allman K, Wilson I. Oxford Handbook of Anaesthesia. Oxford University Press 2006.

Discuss the potential complications of upper abdominal surgery for this patient.

Potential complications associated with laparoscopic upper abdominal surgery are:

1. Respiratory

· Insufflation of gas and the Trendelenburg positioning causes a decrease in functional residual capacity, atelectasis and ventilation/perfusion mismatch leading to hypoxaemia.

· CO2 used for insufflation is readily absorbed from the peritoneum causing hypercarbia and acidosis especially in the obese and trendelenburg position, both of which make ventilation difficult.

· Accidental extra-peritoneal gas insufflation can cause subcutaneous emphysema, pneumomediastinum, pneumopericardium or pneumothorax.
2. Cardiovascular

· Stretching of peritoneum can cause vagal stimulation leading to bradyarrhythmias.

· Venous gas embolism when gas is accidentally insufflated directly into a blood vessel.

3. Gastrointestinal

· Increased risk of reflux and aspiration.

· Increased risk of post-operative nausea and vomiting.

4. Other

· Introduction of trocar can cause damage to organs and/or blood vessels.

· Shoulder tip pain due to diaphragmatic irritation.

Potential complications associated with open upper abdominal surgery are:

· Hypothermia due to heat loss from an open abdomen.
· Increased tissue trauma, wound size and post-operative pain.

· Increased risk of developing post-operative respiratory complications and ileus.
1. Rucklidge, M. “Anaesthesia for laparoscopic surgery.” (Chapter) p532-535.  Allman K, Wilson I. Oxford Handbook of Anaesthesia. Oxford University Press 2006.
What are the options for post-operative pain relief?

If the procedure was done laparoscopically, options for post-operative pain relief include:

· Non-opioid analgesics regularly.

· Oral/Intravenous (IV) Paracetamol.

· Oral NSAIDs if tolerated.

· Weak opioids regularly or as needed (PRN)

· Oral or IV Tramadol.

· Oral Codeine.

· Strong opioids orally (PRN):

· Oxycodone.
· Strong opioids intramuscular (IM)/subcutaneous (SC) PRN:
· Morphine.

· Fentanyl.

If the procedure was done open, options for post-operative pain relief including those listed above would be:

· Strong opioids via Patient Controlled Analgesia (PCA):
· Morphine.

· Fentanyl.
· 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 are the physiological changes, which occur when a patient is positioned head down?

Physiological changes include:

1. Cardiovascular

· Impaired vasomotor control that results from general anaesthesia increases venous return and subsequently stroke volume, cardiac output and blood pressure.

· Increased intracranial and intraocular pressure.

· Increased venous pressure below the level of the heart leading to swelling of the face, conjunctiva, larynx and tongue with an increased risk of potential postoperative airway obstruction.


2. Respiratory

· Decreased functional residual capacity and pulmonary compliance.

· Increased risk of atelectasis.

· Increased work of breathing in spontaneously ventilated patients.

· Higher airway pressures are required to ensure adequate ventilation in mechanically ventilated patients.


3. Gastrointestinal

· Increased risk of pulmonary aspiration as the stomach can lie above the glottis causing reflux of gastric juices.

1. Cassoria, L; Jae-Woo, L. “Patient position and anesthesia.” (Chapter 36). Miller, R. Miller’s Anesthesia 7th Edition. Churchill Livingstone 2009.

2. Langton Hewer; C. The Physiology and Complications of the Trendelenburg Position. Canad. M. A. J, Feb. 15, 1956, vol 74: 285-288. 

The surgery proceeds uneventfully and you reverse the patient and extubate her when you consider she is able to maintain her own airway. You receive a call from the recovery room 20 minutes later because the lady is un-rousable and having difficulty maintaining oxygen saturations above 90%.

Discuss the possible aetiology.

Possible causes of her decreased conscious state include:

1. Drugs

· Opioids.

· Residual effects of sedative, hypnotics or volatiles used.

· Antiemetics e.g. droperidol or promethazine.

· Residual muscle relaxation.


2. Metabolic derangements

· Hypoxaemia.

· Hypercapnia.

· Hypoglycaemia.

· Hyperglycaemia (Diabetic Ketoacidosis).


3. Cardiovascular

· Hypotension causing hypoperfusion of organs from ongoing bleeding, ventricular failure and sepsis.


4. Physical disorders

· Hypothermia.

5. Brain disorders

· Epileptic seizures.

· Cerebrovascular accident.


1. Syme, P; Crave, R. Recovery and post-anaesthetic care. Anaesthesia and Intensive Care Medicine 10:12: 576-579.
Describe your management.

The management will include assessment of the patient’s airway, breathing and circulation, and reviewing the anaesthetic history, medical history along with performing a physical examination to diagnose the cause. It is important to remember to always administer oxygen whilst doing this.

Management of the common causes are listed below.

	Cause of decreased consciousness
	Specific management

	Drugs - narcotics or benzodiazepines.
	· Naloxone (100 mcg increments) will reverse hypoventilation due to opioids.

· Flumazenil (0.2 mg) will reverse hypoventilation due to benzodiazepines.

	Weak due to inadequate reversal of neuromuscular blockade.
	· Reverse with neostigmine 2.5mg plus atropine 1.2mg.

	Hypoxaemia or hypercapnia from airway obstruction due to pharyngeal obstruction from a sagging tongue in the unconscious patient, laryngospasm, foreign body or airway oedema.
	· Simple airway manoeuvres like chin lift and jaw thrust may be sufficient. Otherwise consider assisted manual ventilation and then intubation.



	Hypotension or hypoperfusion 
	· Fluid resuscitate ( inotropes. If bleeding is suspected, a crossmatch and surgical intervention is required. 

	Hypothermia
	· Actively warm with forced air warmers.


1. Syme, P; Crave, R. Recovery and post-anaesthetic care. Anaesthesia and Intensive Care Medicine 10:12: 576-579.
Case No 14.2
Tulga has been admitted to hospital following a GI bleed. Tulga is a 40-year-old Mongolian male who admits to frequent vodka drinking. His oxygen saturation in air is 91% and increases to 93% when breathing O2 at 6lpm via a face-mask. He is jaundiced and has been commenced diuretics for ascites. The surgeons are planning on taking him to theatre for a laparotomy. 
Discuss the possible causes for his jaundice.

Given Tulga’s history of frequent vodka drinking, the most likely cause of his jaundice is hepatocellular injury secondary to alcoholic hepatitis.

Other possible causes include:

1. Disorders associated with unconjugated hyperbilirubinaemia

a. Overproduction of bilirubin due to:

· Extravascular haemolysis.

· Intravascular haemolysis.

b. Impaired hepatic bilirubin uptake due to:

· Congestive heart failure.

· Drugs e.g. rifampicin.

c. Impaired bilirubin conjugation due to:

· Crigler-Najjar syndrome.

· Gilbert syndrome.


2. Disorders associated with conjugated hyperbilirubinaemia

a. Biliary obstruction due to:

· Cholelithiasis.

· Intrinsic and extrinsic tumours.

· Primary sclerosing cholangitis.

· Acute and chronic pancreatitis.

b. Intrahepatic causes due to:

· Viral hepatitis.

· Nonalcoholic steatohepatitis.

· Primary biliary cirrhosis.

· Drugs and toxins.

· Sepsis.

· Malignancy.
1. Chowdhury, N; Chowdhury N. “Classification and causes of jaundice or asymptomatic hyperbilirubinemia.” (Chapter). Olshansky B, Manaker S. Uptodate Online 17.3.
What are the implications for anaesthesia and surgery?

Liver dysfunction increases the risk of mortality from sepsis, renal failure, bleeding, hepatic failure and encephalopathy. Specific implications can be divided into physiological and pharmacological.

Physiological
1. Cardiovascular

· High cardiac output states which are associated with a cirrhotic cardiomyopathy and a reduced ability to further increase heart rate and contractility in response to stress.

· Increased risk of cardiac arrhythmias due to a cardiomyopathy and/or electrolyte abnormalities.

· Decreased responsiveness to catecholamines.


2. Respiratory

· Increased risk of respiratory complications due to restrictive lung disease secondary to ascites or pleural effusions, hepatopulmonary syndrome or pulmonary hypertension.

· Increased risk of hypoxaemia with rightward shift of the oxygen dissociation curve due to decreased level of 2,3-diphosphoglycerate, intrapulmonary shunting due to capillary vasodilatation and restrictive defects due to ascites and pleural effusions.

· Increased risk of pulmonary aspiration due to ascites.


3. Gastrointestinal
· Portal hypertension and portosystemic shunting leads to oesophageal varices which can cause gastrointestinal haemorrhage.

· Varices can also be present on the anterior abdominal wall and can cause severe blood loss during a laparotomy.


4. Hepatic

· Halothane is associated with hepato-toxicity and should be avoided in these patients.

· Hypercarbia can increase sympathetic stimulation of the splanchnic vasculature decreasing portal blood flow.


5. Renal

· Renal dysfunction occurs with cirrhosis, portal hypertension and ascites, and at its most severe can lead to hepatorenal syndrome.


6. Endocrine

· Insulin resistance and impaired glucose metabolism are common in end-stage liver disease. Hypoglycaemia may occur and lead to neurological injury.


7. Haematological

· Decreased synthesis of coagulation factors and platelet abnormalities increases the risk of bleeding.


8. Central nervous system

· Hepatic encephalopathy is associated with severe liver disease. It may manifest after anaesthesia.


9. Immune system

· The patient may be immunocompromised due to low complement levels, making infection likely.

Pharmacological

1. Absorption

· Reduced bile salts decreases absorption of fat-soluble drugs e.g. Vitamin K.

· Decreased first pass metabolism increases oral bioavailability of drugs.


2. Distribution

· Decreased plasma protein binding increases the proportion of free drug.

· Increased extracellular volume increases the volume of distribution of water-soluble drugs e.g. non-depolarising muscle relaxants.


3. Metabolism

· Hepatic dysfunction decreases metabolism of some drugs e.g. benzodiazepines and opioids.

· Decreased plasma cholinesterases reduce the metabolism of suxamethonium.

4. Elimination

· Renal dysfunction decreases clearance of some drugs e.g. gentamicin.

1. Cottam, S; Nicholson, C. Clinical aspects of hepatic problems. Anaesthesia and Intensive Care Medicine 10:7: 323-325.
2. Friedman, L. “Assessing surgical risk in patients with liver disease.” (Chapter). Olshansky B, Manaker S. Uptodate Online 17.3.
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How will you reduce the risk of aspiration?

Risk of aspiration can be reduced by:

· Draining any large ascites if time permits.

· Delaying surgery if possible until patient has had an adequate fasting time.

· Emptying the stomach with a nasogastric tube.

· Premedication:

· Prokinetic agent - Metoclopramide.

· Non-particulate antacid - Sodium Citrate.

· H2 receptor antagonist – Ranitidine at least 1 hour preoperatively.

· Avoid sedative agents and performing a rapid sequence induction.

1. Pescod, David. Developing Anaesthesia Textbook 1.6 p14 and 72.
Case No 14.3
Ganbold is found unconscious in his ger. He has suffered significant burns
What clinical features are most important for deciding his immediate and early management?

The Airway, Breathing and Circulation are the most important clinical features in deciding immediate management and are performed as part of the primary survey. Assessing the degree of total body surface are (TBSA) burnt is part of the secondary survey.

Airway

Consider early endotracheal intubation if there is presence of:

· Facial burns.

· Singed nasal hairs.

· Full thickness neck burns.

· Full thickness burns to the lips and nose.

· Swelling of the nose, mouth, lips or throat.
Breathing

Consider early endotracheal intubation if there is presence of:

· Stridor. 

· Brassy cough.

· Carbonaceous sputum.

· Hypoxaemia.

· Hypercapnia.

· Decreased ventilatory drive due to decreased level of consciousness.
Circulation

Start fluid resuscitation if there are clinical features of shock:

· Tachycardia.

· Hypotension.

· Slow capillary refill.

1. Bourdeaux, C; Manara, A. Burns and smoke inhalation. Anaesthesia and Intensive Care Medicine 9:9: 404-8.
2. McCormack, JG; Oglesby, A. Trauma and burns in children. Anaesthesia and Intensive Care Medicine 10:2: 81-6.
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Discuss fluid management for burns victims.

Burns victims have a graded capillary leak during the first 18-24 hours after injury. The Parkland formula (4mls ( kg body weight ( % TBSA burnt) can be used to calculate initial volume of resuscitation fluid using Hartmann’s solution, of which half is given in the first 8 hours and the rest in the following 16 hours. In addition, patients should also receive their usual maintenance fluid requirements (1.5-2mls/kg/hr).

The formula however should only be used as a guide, and a useful endpoint for adequate resuscitation is urine output – 0.5mls/kg/hr in adults and 1ml/kg/hr in children. Other endpoints requiring invasive monitoring (e.g. blood pressure or central venous pressure monitoring) may also be required in severely burned patients.

A combination of both colloids and crystalloids can be used for resuscitation with no mortality benefit shown with one compared to the other. Significant haemolysis can also occur with burns of more than 20% TBSA and a blood transfusion may be required.

Excessive fluid resuscitation increases tissue oedema which decreases oxygen delivery, and can also lead to abdominal compartment syndrome.
1. Pescod, David. Developing Anaesthesia Textbook 1.6 p36.
2. Bourdeaux, C; Manara, A. Burns and smoke inhalation. Anaesthesia and Intensive Care Medicine 9:9: 404-8.
Further reading





Scoring systems are used in liver failure to assess severity and predict survival.





Traditionally, this has been done with the Child-Pugh score.


Measure�
1 point�
2 points�
3 points�
�
Bilirubin ((mol/L)�
<34�
34-50�
>50�
�
Serum albumin (g/L)�
>35�
28-35�
<28�
�
INR�
<1.7�
1.7-2.3�
>2.3�
�
Ascites�
None�
Mild�
Moderate-Severe�
�
Hepatic encephalopathy�
None�
Grade I-II�
Grade III-IV�
�



Interpretation


Points�
Class�
One year survival�
Two year survival�
�
5-6�
A�
100%�
85%�
�
7-9�
B�
80%�
60%�
�
10-15�
C�
45%�
35%�
�






The Model for End-stage Liver Disease (MELD) score is a statistical model predicting survival and has been used principally for selecting patients for liver transplantation. Use of this model for predicting surgical risk in the nontransplant setting has been promising and will likely supersede the Child-Pugh score in the future.





MELD uses serum bilirubin, serum creatinine and the INR to predict survival. 





A table can downloaded and used to calculate these values from here: http://egret.psychol.cam.ac.uk/medicine/Liver_disease_prognosis.xls





1. Cottam, S; Nicholson, C. Clinical aspects of hepatic problems. Anaesthesia and Intensive Care Medicine 10:7: 323-325.


2. Friedman, L. “Assessing surgical risk in patients with liver disease.” (Chapter). Olshansky B, Manaker S. Uptodate Online 17.3.








Further reading


Estimation of  %TBSA burnt can be done quickly with Wallace’s ‘rule of nines.’


�








A Lund and Browder chart can be used later to determine a more accurate and age-adjusted estimate of % TBSA burnt.


�


1. Bourdeaux, C; Manara, A. Burns and smoke inhalation. Anaesthesia and Intensive Care Medicine 9:9: 404-8.


2. McCormack, JG; Oglesby, A. Trauma and burns in children. Anaesthesia and Intensive Care Medicine 10:2: 81-6.
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