DCH

P3;Q1:
	Melvin is an 18 month old boy living in a low economic housing project. He is brought to a community health centre with a 3 day history of cough and now has difficulty breathing. He is fully immunised. There are no TB or HIV contacts in the family/home. 
Melvin appears sick. He is just above the 3rd percentile weight for age (12 kg) and has no previous growth faltering. His axillary temp is 38.5oC and respiratory rate is 45 breaths per minute. Chest in-drawing and scattered crackles are present but breath sounds and percussion note are normal and equal. Melvin has no pallor, lymphadenopathy or overt malnutrition. 


a) How should the IMCI trained clinical nurse at the community centre classify this child’s condition









(1)
b) What treatment/management should she give before and during transfer of the child to your hospital (according to IMCI guidelines)?




(3)

	At the hospital the clinical findings are confirmed. A chest X-ray shows a right lower zone area of confluent consolidation interpreted as right lower lobe pneumonia, but in addition a few other patchy areas of consolidation are present in both lung fields. There is no hyperinflation and the cardiac size is normal. Blood results show a WBC count of 22 x 109/L, Hb 10.5g/dl, MCV 82fl, Plt 190 x 109/L, C-reactive protein 110mg/L and a creatinine of 34µmol/L. A blood culture is taken. Melvin is started on ampicillin 25 mg/kg/dose IVI 6 hourly and admitted to the children’s ward.


c) Is this appropriate antibiotic treatment for Melvin? If not, what would you have prescribed?









(2)
d) What are the 3 most likely microbiological causes of lobar pneumonia in a child of Melvin’s age?








(3)

e) List 4 community or family interventions that can decrease the incidence and/or severity of lower respiratory infections in a child such as Melvin?



(4)

f) You decide to prescribe paracetemol as an antipyretic. What dosage would you prescribe (ward paracetamol strength is 120mg/5ml) and how often can it be given?

(2)

	Over the next 48 hours Melvin’s temperature fails to settle, he develops a grunting sound at the beginning of each exhalation. Breath sounds appears slightly diminished on the right and this is associated with dullness of the right chest.


g) Name 3 other possible acute chest infections in children that might not respond to ampicillin, and indicate a suitable treatment for each.




(3)
h) What is the meaning of an expiratory grunt in a child with pneumonia? Explain the patho-physiology for the grunt and how you would respond to this situation?

(3)

	A repeat chest X-ray indicates the presence of a ½ to 1 cm pleural shadow on the right. 


i) What 2 imaging methods could you use to decide if this is pleural fluid or a pleural reaction?









(2)
	The investigations you have requested indicate that this is fluid and you carry out a diagnostic aspiration of the right pleural space and obtain fluid which laboratory results (and your clinical impression of the fluid) indicate to be an empyema.


j) Tabulate the laboratory differences that are used to differentiate between a pleural transudate, exudate and empyema.






(6)
k) You decide to insert a chest drain and change antibiotics:
i) What size chest drain would you insert?





(1)

ii) What instrument would you use to guide the drain into the pleural space?

(1)

iii) At what site would you insert the drain?





(1)

iv) What analgesia/sedation would you use?





(2)

v) When would you remove the chest drain?




(1)

vi) What antibiotic(s) would you use to cover the likely causes of empyema associated with pneumonia in a child of this age – and explain the reason for the choice of antibiotic(s).








(2)

vii)  Indicate the likely duration of antibiotic therapy.



(1)

viii) What findings would indicate the need for a formal thoracotomy drainage in this child?









(2)
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Answers

Because of the difficulty in identifying the specific organisms in lower respiratory disease, the differences in spectrum of causative organisms in developed vs developing countries and as the spectrum is affected by immunization programmes, the following represent a best reasonable answer appropriate to South African public or private practice.

a) The IMCI trained clinical nurse at the community centre should classify Melvin’s condition as “severe pneumonia or very severe disease” on the basis of the findings presented.

1 Mark - ( ½ mark each for “severe pneumonia” or “very severe disease”)

b) The treatment that should be given according to IMCI guidelines would be:

a. A parenteral antibiotic (ceftriaxone) – first dose

b. Oral cotrimoxazole – first dose

c. Oxygen

d. Test for low blood glucose and treat or prevent.

e. Keep the child warm

f. If stridor give nebulized adrenaline

3 Marks - (½ mark for each of the above to max 3 marks).

c) This is an appropriate antibiotic in the indicated dosage.

2 Marks

i. 2 marks is given for accepting this antibiotic (if gentamicin is indicated in addition this would also be acceptable on the basis of assessment as very severe pneumonia)

ii. If 3rd generation cephalosporin is indicated this would also be accepted for 2 marks.

d) This would vary depending on the country, immunization status of child, and socio economic status of child – for lobar pneumonia the  most likely microbiological causes of lobar pneumonia in a child of this age would probably be:

a. Streptococcus pneumonia

b. Staphylococcus aureus

c. Haemophilus influenzae

3 marks. 

1. 1 mark for each of the above – also if others given allocate in addition nas follows

a. If H infl indicated as no longer likely due to HiB vaccination allocate 1 mark. 

b. Mycoplasma pneumonia, Chlamydia trachomatis or viral pneumonias would also be acceptable as  ½ marks –it is not clear how likely a lobar picture would be.

e) Community interventions that could decrease the incidence and/or severity of lower respiratory tract infection in a child of this age would be:

a. Immunization against Haemophilus influenzae

b. Immunization against Pneumococcal infection

c. Immunization against measles

d. Prevention of exposure to smoking in the child environment

e. Vitamin A vaccination

f. Teaching community members ability to recognize serious respiratory disease early

g. Use of evidence based algorithms to effectively recognize and manage lower respiratory infections (eg IMCI)

h. Decreased overcrowding (socio economic improvement)

4  Marks (1 mark for each correct answer up to a maximum to 4 marks)

f) The dosage of paracetamol used should be 10mg/kg 6 hourly (or 120mg 6 hourly)

2 Marks 

i. (2 marks for correct dosage (also accept 15mg/kg 4-6 hourly up to 4 times a day)

ii. 5 ml 6 hourly could be accepted for 1 mark.
g) 3 possible acute chest infections that might not respond to ampicillin would include:

a. Viral infections – usually little alternative treatment except in herpes infection when acyclovir could be used, measles where Vit A may make a difference. 

b. Specific bacteria

i. Staphyloccal infection – Cloxacillin, Clindamycin or vancomycin

ii. Gram negative infections such as Klebsiella pneumonia, Pseudomonas etc – aminoglycosides (eg gentamycin or Amikacin) or tazobactam or meropenem.

c. Mycoplasma – macrolides (eg azithromycin)

d. Chlamydia – marcolides (eg aziathromycin)

e. Pneumocystes – cotrimoxazole.

3 marks (1/2 mark for each specific or general infection and ½ mark for its associated appropriate treatment).

h) The expiratory grunt in a child with pneumonia is most likely to be a patho-physiological response to increase the average gas pressure in the alveoli – effectively increasing the partial pressure of oxygen in the alveoli – a Valsalva manoeuvre. This effectively means the child is hypoxic without the manoeuvre, and the appropriate management would be to increase the oxygen concentration of respired gases. (blood gas analysis would also be accepted)

3 marks (1 mark for indicating a Valsalva manoeuvre to increase partial pressure of oxygen in alveoli, 1 mark for indicating the sign as indicating hypoxia, and 1 mark for either giving increased oxygen inspired gases or taking a blood gas for assessment. Although less likely a single mark could be accepted for pain as a cause of grunt).

i) 2 methods that could be used to decide if the CXR finding is pleural fluid or a pleural reaction are:

a. Repeating the CXR in a lateral decubitus position. 

i. Left lateral decubitus showing decrease in pleural shadow.

ii. Right lateral decubitus showing an increase in the pleural shadow – would indicate a mobile pleural fluid.

b. Ultrasound of the pleural reaction would indicate fluid if echo decreased compared to normal lung tissue and chest wall.

2 marks – ½ for the technique ½ for the correct interpretation.

j) The following would be acceptable tabulation indications of the differentiation of  pleural transudates, exudates and empyema’s.

	
	Transudate
	Exudate
	Empyema

	Macroscopic appearance
	Clear
	Cloudy
	Purulent

	Microscopic –

Cytology appearance
	<1000 Lymphocytes, monocytes
	>1000 Polymorphonuclears
	>5000 Polymorphonuclears

	Microscopic – gram stain for bacteria
	Negative
	Usually Positive
	> 85% positive unless prior antibiotics

	Protein
	Usually < 3g
	Commonly > 3g
	Commonly > 3g

	Pleural/serum protein ratio
	<0.5
	>0.5
	>0.5

	Glucose
	Normal
	Low
	Very Low (<40mg/dl)

	pH
	Normal 7.40-7.60
	7.20-7.40
	<7.2

	LDH
	<200U/L
	>200 U/L
	>1000 U/L

	Pleural/serum LDH ratio
	<0.06
	>0.06
	>0.06


6 Marks (½ mark for each valid indicator and a further ½ mark for it’s correct interpretation – maximum of 6 marks),

k) With respect to empyema management.

a. As large a chest drain as can reasonable be inserted should be used for empyema– in this child a French Gauge 16 or greater is best used to ensure adequate drainage of the usually viscous fluid

1 mark (1/2 for being big, ½ for being as big as possible or 16 FG +)
b. The trocar provided with the chest drain should not be used for the insertion of the chest drain. Blunt dissection through the intercostal muscles and pleural membrane is carried out with arterial forceps (Straight or curve mosquito forceps are usually used) and the arterial forceps used to insert the chest drain through the created opening.

1 mark (1 mark if it is clear that blunt dissection is used).
c. The drain is usually inserted into the mid axillary line between the 3rd and 4th or 4th and 5th ribs entering the “inter rib gap” just over the lower rib to avoid damaging the vascular bundle running along the lower internal groove at the bottom of each rib.

1 mark (can be given for correct intercostal site or for avoiding the sub-rib vascular bundles)
d. Analgesia and sedation could be used eg:

i. Local analgesia - lignocaine 1% subcutaneous and down to the pleural membrane.

ii. Sedation – eg midazolam – care must be taken to avoid respiratory depression especially with the use of narcotic analgesics.

2 Marks – (1 each for local analgesia and sedation / parenteral pain relief)
e. The chest drain should be removed when it is longer draining fluid.

1 mark (not acceptable to remove when no longer swinging as this is not a simple pneumothorax but a drain for pus)
f. It would be appropriate to use

b. Cloxacillin – to cover staphylococcal infection

or

c. Vancomycin

or

d. Clindamycin

Also may add

e. Gentamicin – to cover klebsiella and pseudomonas (community aquired)

Also may add

f. 3rd Generation Cephalosporings – to cover Haemophilus influenzae

2 marks (1  mark for a valid antistaphylococcal antibiotic , 1 mark for each other valid indication. - Use of 3 rd generation cephalosporin antibiotic could be accepted for the gram negatives as also Amikacin/Gentamycin).

g. For staphylococcal infection treatment should be continued intravenously until the temperature or other signs of active infection have been absent at least 5 to 7 days, and then continued as oral flucloxacillin for a further 2 to three weeks (total 4 to 6 weeks). For gram –ves similar total period but oral treatment less readily available. (Longish course of Clindamycin would also be accepted)

1 marks ( ½  mark for parenteral till adequate resolution of signs of active infection, another ½ mark for long continuation of oral cover)

h. Persistent significant pleural shadow due to thick exudate not showing progressive resolution, especially if associated rib crowding, scoliosis, restriction of respiratory excursion or persistent of evidence of ongoing inflammatory process (eg pyrexia) should lead to thoracic surgical referral to consider formal thoracotomy drainage.

1 mark each for any clearly indicated indications up to a maximum of 2 marks.
P3;Q2:
Johannes, a previously healthy 3 year old child, presents with a 5 day history of chicken pox. He attends a day care centre in the mornings, where a child had chicken pox about two weeks previously. Johannes has a twin brother who is well. 

Johannes looks ill and toxic. His temperature is 39°C, pulse 160/min, and respiratory rate 44/min. There are still visible vesicles, some have yellow crusts and there is a red area on the chest surrounding the chicken pox lesions. The intern (your colleague) who admitted the child has never had chicken pox.
a) Sumarise (list) Johannes’ key problems.



            
 
(3)
b) Is admission warranted? Explain.






(1)

c) What is the incubation period of chicken pox?




(1)

d) What organism is responsible for chicken pox?




(1)

e) How will you manage Johannes?






(6)
f) Why would aspirin be contra-indicated for treating the high temperature?

(1) 
g) What danger does Johannes pose to other inpatients? How would you limit this?
(3)
h) How will you manage your colleague and other health workers in the ward? 

(2)
i) What advice will you give regarding care of the twin sibling at home?

(2)
j) What other complications of chicken pox will you look out for?


(4)
k) Name ONE post-streptococcal complication Johannes might develop?

(1)
l) List a later manifestation of the original chicken pox infection?


(1)

m) How long will Johannes remain contagious?





(1)
n) Discuss the role of varicella vaccine
 in South African children.


(5)
o) At what age(s) is the vaccine usually administered?




(1)
p) List the health dangers of attendance at a day centre for young children

(4)
Johannes’ aunt who is pregnant also develops chicken pox, and delivers her baby a day later  

q) How will you manage this neonate?






(3)

Answers

a) He has varicella with superinfection of the lesions, most likely streptococcal, could also be staphylococcal (yellow crusted lesions, red area on the chest). The clinical findings suggest possible toxic shock syndrome or septicaemic shock (tachycardia and tachypnoea). He could also have a varicella pneumonitis or a pneumonia (secondary bacterial infection) indicated by the presence of tachypnoea. 

b) Admission is necessary for:                                                                                                                     i. monitoring and management of the probable septic / toxic shock.                                                                    ii. the superinfection of the skin lesions warrants treatment with antibiotics, preferably intravenously.                                                                                                                                    iii. if he has pneumonia (varicella pneumonitis, chest x-ray will show this: initerstitial or reticulonodular infiltrates) he will require IV treatment with acyclovir.                                                         iv: he probably needs oxygen (for shock initially, or if he does have pneumonia). 

c) Incubation period for chicken pox is 14-15 days, can be from 10-21 days..

d) Responsible organism: varicella virus, which is a herpes type virus.

e) Admission to a paediatric high care unit, or an intensive care unit. 

Might require a bolus of fluid (Ringer’s or 0,9%saline @20ml/kg stat to start with) if in shock (compensated to uncompensated) to restore his circulation, monitoring of vital signs at short intervals. Might need vasopressor support (dopamine). 

             High dose antibiotics intravenously to cover for a streptococcal (grp A β haemolytic, GAS) or  

            staphylococcal septicaemia. Oxygen if saturation is below 94%. 

            Acyclovir might be necessary, although he has been ill for 5 days. It will not improve the 

            chicken pox skin lesions, but  might be necessary if he has varicella pneumonitis. 

f) There is a high risk of inducing Reye syndrome.

g) The other children (esp if they are immune suppressed) are at risk of contracting chickenpox via aerosol spread. The skin infection can also spread via unwashed hands. One can limit this by isolating him from other children (until the last vesicle has crusted) and enforcing strict hand washing rules. Susceptible children should receive intra-muscular varicella zoster immunoglobulin (VZIG) 125units/10kg, with a maximum of 625 units.

h)   The prescription of intra-muscular varicella zoster immunoglobulin (VZIG) 125units/10kg max      

625 units should be considered (an adult may develop severe disease). 

             If anyone develops chicken pox, they will require sick leave, and alternative arrangements  

             need to be made to maintain the service. 

             No susceptible (not immune to varicella) health workers should care for the child. 

             At this stage it might be good to introduce a policy that susceptible health workers 

             (selective serological testing) be immunized with varicella vaccine in your institution. Health  

             workers that have had chicken pox previously will have life-long immunity.  

       i)   He probably is already infected and in the incubation period time. He should have no contact  

            with other children, as he is likely to be infectious at this stage. Expect chicken pox. It is a highly  

            contagious disease with up to 96% susceptible contacts developing the disease. He will probably be  

            more ill because he was exposed to a higher viral load.

            The benefit of injecting him with immunoglobulins is doubtful; it is expensive. Oral acyclovir 

            immediately after the onset of the rash might reduce the severity. 

            Advise mother not to give any aspirin (Reye syndrome) for fever management, but only  

            paracetamol if required. Ibuprofen may be associated with increased severity of GAS infection  

            should it occur. He should take enough fluids. 

            The vaccine can be given later, should he not have developed chicken pox, which is very unlikely.  

       j)   Other skin and soft tissue complications: necrotizing fascitis, ulcerative and haemorrhagic 

              chickenpox, bullous varicella and scarring.                                                                                                                                                  

            Neurological: Meningo-encephalitis, transient acute cerebellar ataxia, Reye syndrome (esp if aspirin  

                     was given), Guillain-Barré syndrome, transverse myelitis.

            Pneumonia 

            Rare: coagulation disorders, myocarditis, pancreatitis, Henoch-Schonlein purpura, arthritis,  

                     osteomyelitis, orchitis, keratitis, progressive disseminated varicella with multiple organ  

                     involvement may occur in immunocompromised children.    

             (mention any 4 complications)                                        

      k)   Post-streptococcal glomerulonephritis.                                                                                              

l) Later manifestation: Stroke up to 6 months later.

m) He is most infectious from two days before the appearance of the rash until 3 days after the rash has appeared, but still contagious until the last vesicle has started healing (crusting). 

n) Role of varicella vaccine in South African children:                                                                               Live attenuated vaccine. Gives immunity for at least 8 years after vaccination, probably life-long immunity. Cost-benefit analyses are favourable. It is not yet clear what effect a reduction in natural varicella would have on overall population immunity.                                                                                  Varicella and herpes zoster are much more common in HIV-infected children. They should receive 2 doses 3 months apart, starting from 12 months age. The seroconversion rate is lower than in uninfected children, 60-80%. Vaccination would however decrease varicella in this population.         Including varicella in the national vaccination programme is still a cost issue.

o) Age of giving vaccine: one dose at 12-15 months. Children under 13 years that have not been vaccinated should receive one dose, older individuals should receive two doses 4-8 weeks apart.

p) Health dangers of attending at a health care centre:                                                                     crowding of health centre (esp in winter months)                                                                                     - more aerosolized pathogens, likely to be infected with respiratory pathogens, eg TB, influenza, 

        parainfluenza, adenovirus, varicella, RSV, pneumococcus

      - fomites on toys, spread of RSV, pathogens from skin sepsis, eg staph, strep

      - direct contact between ill children when they waiting in the health care centre, eg varicella, septic 

         skin infections

      - many children waiting in health care centres in South Africa are immune-compromised (HIV,  

         malnutrition) and susceptible to infections

      - ventilation often poor in health centres, esp in winter

q) Management of neonate whose mother has chicken pox: isolate the neonate until the mother is no longer contagious. The neonate should be given post-exposure prophylaxis, varicella immuneoglobulin IM, 1ml (100units) within 96 hours of birth (of exposure). This might not prevent the disease, therefore the infant will have to be closely observed for a duration equal to the incubation period.
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P3;Q3:
You are called to attend the delivery of a term infant born to a 16 year old primigravida.  Meconium stained liquor has been noted and a vacuum delivery is being attempted.

a) How should an infant delivered through meconium stained liquor be resuscitated?
(3)

b) How does this approach differ from an ordinary neonatal resuscitation?  

(1)

The infant is born and has no respiratory effort and a heart rate of 50 beats per minute.  Resuscitation is started and his heart rate improves to over 100 by 5 minutes, he starts gasping at 8 minutes and has sustained respiration by 12 minutes of life.  Apgars are 1, 3 and 6 at 1, 5 and 10 minutes respectively.  The infant is sent to the neonatal high care ward and just after arrival (±45 minutes of life) he has a generalized seizure.

c) Interpret the Apgar at 1 minute (i.e. what does it tell you?)



(1)

d) Interpret the Apgar at 5 minutes?






(1)

e) What is the significance of the time to first gasp of 8 minutes?


(1)   

f) What is your differential diagnosis for the seizure?




(2)

g) What further information on history may assist in reaching an appropriate diagnosis?
(2)

h) What first-line drug would you use to treat the seizure?  



(1)
i) How would you respond, if the infant has another seizure an hour after this first drug was administered?








(2)  
A blood gas done on the umbilical artery blood shows a pH: 6.98, pCO2: 6.9kPa (52mmHg); Base Excess: -18.3 mmol/L
j) Interpret this blood gas?   







(2)

After obtaining the history and examining the infant you assess him as possibly having suffered a perinatal asphyxial insult.

k) Over the next 72 hours what signs would confirm the presence of an asphyxial encephalopathy?








(4)

l) List 4 other systemic abnormalities (other than the neurological manifestations) that might occur in this infant? 







(2)

m) Describe your basic approach to the management of this infant in the 1st 72 hours of life?










(7)

The infant stays in the hospital for 13 days. He has no further seizures on treatment. He is tube fed for the first 9 days. He remains somewhat floppy on discharge. 

n) What information (counseling) will you provide the mother about the infant’s prognosis and future care. 








(6)
o) What is the most important anthropometric measurement you would document before discharging this infant that would be useful when he comes back for follow up? 
(1)
After discussing the situation with the family, the grandmother says she wants to sue the obstetricians involved.  

p) What important test should the obstetrician have requested during labour that might help the defense in court?  







(1)
q) What key factors will determine the court’s decision?



(3)

Answers

a) No need to suction mouth/nose with head on perineum (1).  If baby vigorous – no resus/suctioning required (1).  If needs resuscitation, intubate and suction before beginning ventilation (1). 

b) Do not mask ventilate

c) Baby needs resuscitation, slow heart rate is only sing of life.  Indication of intrapartum depression

d) Showing some response to resuscitation.  Persistently low – indicates severity of hypoxic insult and need for further therapeutic interventions.  Most likely secondary apnoea

e) Prolonged period of hypoxia/asphyxia.  Insult has been significant.

f) Cerebral hypoxia/HIE, hypoglycaemia, hypocalcaemia, intracranial bleed, meningitis

g) Antenatal scans/abnormalities noted, fetal movements throughout pregnancy & labour, maternal infections/fever, duration of ruptured membranes, maternal drugs taken/used (during pregnancy and in labour), CTG monitoring and any abnormality (flat/poor variability/decelerations etc), duration of labour, duration of 2nd stage

h) Phenobarbitone

i) Ensure blood glucose okay.  2nd loading dose Phenobarbitone

j) Metabolic acidosis

k) Tone – increased, decreased or flaccid, altered level of consciousness (depressed vs hyper alert/staring), fisting, abnormal primitive reflexes (suck, grasp, moro), posture (decerebrate), full fontantelle

l) Renal impairment/oligo-anuria, Feed intolerance, cardiac dysfunction (bradycardia, hypotension), bone marrow suppression(anaemia/thrombocytopaenia), electrolyte abnormalities (↓Na, ↓Ca), compensatory hyperventilation +/- pulmonary hypertension

m) Support Airway/Breathing/Circulation, monitor temp - prevent over heating (consider cooling), IV fluids/NBM 1st 24 hrs then slow introduction of feeds if bowel sounds etc, fluid restrict initially, maintain blood sugar, watch urine output (+/- catheterize), correct electrolyte or blood gas abN (Na, Ca), maintain BP. Treat seizures as occur. EEG. Consider neurology opinion.  Counsel parents.

n) PROGNOSIS: guarded, has had severe insult.  Risk of long term sequelae: -neurodevelopmental delay, motor abnormality – potential cerebral palsy, learning &/or speech delay/disability, may have hearing or visual abnormality, may have recurrence of seizures.  May have feeding difficulties.  All of these along a spectrum.  FUTURE:  will need multidisciplinary care (physiotherapy, speech- occupational therapy, paediatrician/neurologists/orthopaedics (if contractures), social workers –grants as indicated) 

o) Head circumference

p) CTG

q) Court needs to decide if a) is the condition of the baby secondary to peri-partum asphyxia and if so b) was there “negligence” by the Obstetrician or was there nothing that the Obstetrician could have done to prevent it.  CTG very important.  Placental histology could absolve the obstetrician if evidence of chorioamnionitis or abN that was out of his/her control












[40]

P3;Q4:
Baby Sophie is born to an 18 year old first-time mother at a regional hospital. The infant is noted to have a 5 cm myelomeningocoele over the lumbosacral area. The lesion is covered in a very thin sac of fluid. Baby S weighs 2.9 kg. The head circumference is 41cm (> 97th percentile), the sutures are splayed and the anterior fontanelle is bulging. Sophie has normal breathing. Her hips are not dislocated and she can lift her legs. The left foot is clubbed. Deep tendon reflexes of the knees are present and ankles are absent. 

a) What is the incidence of spina bifida? 





(1)

The incidence varies between 1/1000 births and 6/1000 births. There has been a reduction in incidence with folate food fortification. 

b) Briefly explain the aetiology and pathogenesis of Sophie’s myelomeningocoele
(3)

The myelomenigocoele is the result of failed closure of the caudal end of the neural tube at about 4 weeks of age. This results in a sac with dysplastic spinal cord, nerve roots, vertebral body and skin. It is usually due to a teratogen, or low levels of folate. 

c) Why does Sophie have macrocephaly?





(2) 

She probably has hydrocephalus

d) What is the neurological level of the lesion? Explain.




(2)
She has a low lumbar lower motor lesion. She has functioning quadriceps, Innervated L2 – L4, reflexes in her knee (L3/L4) and not in ankles (S1).Lesions is low lumbar lesion. 

e) For what other neurological signs will you specifically examine?


(2) 

Examine sensation and look for signs of raised intracranial pressure. Test strength in all the lower limb muscle groups.

f) Discuss the immediate management of Sophie’s condition.

 

(8)
· Counsel the mother about the nature of the lesion, and the immediate management, and arrange ongoing counselling to discuss the aetiology and long term management. Answer any concerns she or her family may have.

· Cover the lesion with a sterile dressing. (Opsite is a good option)

· Consult neurosurgical service about the options for repair of the lesion, they may recommend immediate repair within 24 hours, or more likely in South Africa, that the wound is kept clean and allowed to granulate. The repair will then be performed electively.

· Arrangement for urgent neuroimaging – ultrasound of the head or  CT scan to demonstrate the hydrocephalus

· Insertion of a shunt for hydrocephalus at a tertiary service

· Evaluation fore renal abnormalities 

Sophie has a ventriculo-peritoneal shunt inserted and her myelomeningocoele repaired at a tertiary hospital. She returns to your hospital for long term follow up.  

g) Sophie’s mother asks if Sophie will be able to walk one day. What will you counsel her? 










(3)
As she can move her upper legs and has knee reflexes, she should be able to stand. She will have to have the club foot repaired. A physiotherapist will provide ongoing exercises and will be able to advise with time whether she will be able to walk on her own or if she will need orthoses or callipers. 

h) What information will you provide her regarding future pregnancies?


(2)

She needs to take Folate 5mg daily in the months before conception

She should have an early ultrasound to detect any abnormalities, so that termination can be offered if there is a neural tube defect found. 

i) Discuss the long term rehabilitation and care your service will provide to Sophie, including the management of her bladder and bowel incontinence. 


(12)

· Ongoing counselling about condition and progress with rehabilitation

· Monitor functioning of shunt and head circumference so that any blockage can be quickly dealt with.

· Physiotherapy to maintain range of motion, and promote normal pattern of development and muscle strength.

· Supply appropriate aids e,g standing frame, walking ring, callipers and orthoses.

· Referral to orthopaedic surgeons for correction of club foot, with serial plasters or surgery  as necessary

· Evaluation of development and referral to Occupational therapy if there are problems with fine motor, adaptive functioning and to Speech therapy if there are communication problems.

· Evaluation of renal and urinary tract abnormalities

· Evaluation of urinary continence at around age 3. Neurogenic bladder is anticipated. Initiation of a programme of intermittent clean catherisation (ICC) for the child from 3 – 4 years of age. 

· Monitoring of urine for infection and renal function

· If ICC a problem referral to urology.

· Evaluation of stool continence. Encourage a good diet, soft stools and a regular toilet programme. If this is not effective, introduce a bowel washout programme to ensure continence.

j) At 5 years of age, Sophie’s mother asks you about schooling options for Sophie. How will you assess school readiness and what schooling will you recommend.

(5)
· Assess developmental function. This can be done by doctor. The Occupational therapist can also assist in determining school readiness.

· If child has any intellectual impairment, advise on an appropriate school in the area

· If child has no intellectual impairment, advise the mother about mainstreaming, but also recommend any special schools for children with physical disability. Help her find a solution that best suits her needs. 

· Assist mom in talking to the school (mainstream or special) and ensure that they will be able to accommodate her motor problems and support her continence programme. 
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P3;Q5:
Sipoxolo is a 7 week old boy, referred to your paediatric out-patient service at a district hospital because his mother has noticed that his eyes have been getting progressively more yellow over the last few weeks. He is otherwise well and growing satisfactorily. His mother is exclusively breastfeeding. She is HIV infected and both she and Sipoxolo received perinatal nevirapine.

Sipoxolo weighs 5 kg (birth weight was 3.5 kg). He is jaundiced but bright and cheerful. He has a firm 4cm hepatomegaly. The rest of his examination is normal. You notice when you undo his nappy that his stool is pale. His mother reports that his urine is dark.

a) Interpret the significance of the pale stool and dark urine



(2)

b) What is the most important diagnosis to exclude at this point and why? 

(3)

c) What is the differential diagnosis? 






(3)

Sipoxolo has liver function tests performed. The results are as follows: 
Bilirubin (Total) 270mmol/L, Bilirubin (Conjugated) 190mmol/L AST 90U/L, ALT 53U/L Gamma GT 502U/L, ALP 357U/L, INR 1.44
His urine dipstix shows: Bilirubin +++, Urobilinogen Absent
d) Interpret the liver function test.






(3)

e) Interet the urine dipstix results.






(2)

f) List the investigations required to make a definitive diagnosis, and indicate what each test will show if your main differential diagnosis is confirmed? 


(5)

g) By what age (at the latest) should the definitive diagnosis be made for Sipoxolo and why?










(2)
It is decided that Sipoxolo’s situation does not justify operative intervention.

h) Outline the principles of managing Sipoxolo’s chronic liver disease? 


(10)

Sipoxolo presents at 18 months of age with haematemesis. 

i) What is the cause and and how should the haematemesis be managed?

(5)

j) How easy is it for a child in rural South Africa to access a liver transplant?  Justify your opinion. 









(5)
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Answers

a) Interpret the significance of the pale stool and dark urine



(2)

Pale stool and dark urine suggest obstructive jaundice. Pale stool results because bile (and its pigment) does not reach the intestine. Dark urine results because conjugated bilirubin is more water soluble, and is excreted in the urine.

b) What is the most important diagnosis to exclude at this point and why? 

(3)

Extrahepatic obstruction: biliary atresia and choledocal cyst. Both have a favourable outcome if surgery is performed before 8 weeks. If surgery is delayed, and the bile obstruction prolonged, cirrhosis will exponentially worsen leading to poor post-operative outcome.

c) What is the differential diagnosis? 






(3)

· Biliary atresia

· Neonatal hepatitis syndrome

· Choledocal cyst

· Paucity of intrahepatic bile ducts

· Obstructive phase of any hepatitis

· TORCHS hepatitis

· Galactosaemia

· Alpha-1 antitrypsin deficiency

Sipoxolo has liver function tests performed. The results are as follows: 

Bilirubin (Total) 270mmol/L, Bilirubin (Conjugated) 190mmol/L AST 90U/L, ALT 53U/L Gamma GT 502U/L, ALP 357U/L, INR 1.44

His urine dipstick shows: Bilirubin +++, Urobilinogen Absent

d) Interpret the liver function test.






(3)

· There is conjugated hyperbilirubinaemia, mildly elevated transaminases, grossly elevated GGT, elevated ALP, all suggestive of obstructive jaundice, but not pathognomonic. 

· The INR indicates reasonable current liver function.

e) Interpret the urine dipstick results.






(2)
In obstructive jaundice (intrahepatic cholestasis and extrahepatic obstruction):

· Serum bilirubin is principally conjugated. Conjugated bilirubin is water soluble and is excreted in the urine, giving it a dark colour (bilirubinuria). 

· At the same time, lack of bilirubin entering the gut results in pale, “putty” coloured stools, and an absence of urobilinogen (which is normally formed in the GIT by bacterial action on conjugated bilirubin, then reabsorbed) in the urine when measured by dipstick testing. 

Jaundice due to hepatic parenchymal disease typically has stools and urine of normal colour. 

(ABC of diseases of liver, pancreas, and biliarydoi:10.1136/bmj.322.7277.33 BMJ 2001;322;33-36 I J Beckingham and S D Ryder system: Investigation of liver and biliary disease) 

f) List the investigations required to make a definitive diagnosis, and indicate what each test will show if your main differential diagnosis is confirmed? 



(5)
1. Liver ultrasound: to exclude choledocal cyst (In biliary atresia the gall bladder is usually empty or atrophic, but this finding is not reliably predictive of biliary atresia. The rest of the ultrasound examination will be normal)

2. Stool examination: if the stool is devoid of pigment, biliary atresia is likely. (a pitfall is confusing bile-stained mucous coating of the stool with pigment in the stool)

3. Radionuclide (HIDA) scan: may be done (where available) to assess whether bile is reaching the intestine

4. Operative cholangiogram: done at laparotomy to outline the anatomy of the extrahepatic bile ducts.

5. Exclude causes of hepatitis: infections, metabolic, inborn errors etc.

g) By what age (at the latest) should the definitive diagnosis be made for Sipoxolo and why?










(2)

· There needs to be urgency about making the diagnosis of extrahepatic bile obstruction because surgical intervention is possible, and leads to favourable outcomes. 

· Cirrhosis is a consequence of extrahepatic obstruction and the longer the duration of obstruction the more the cirrhois progresses. 

· Rapid progression of cirrhosis begins at about 8 weeks of age, therefore if surgery is contemplated, this should be done before 8 weeks.

It is decided that Sipoxolo’s situation does not justify operative intervention.

h) Outline the principles of managing Sipoxolo’s chronic liver disease? 


(10)

Quality of life

· the best possible quality of life must be aimed for.

Palliate pruritis 

· Antihistamines sometimes help, e.g. HYDROXYZINE (Aterax)

· PHENOBARBITONE may work added to hydroxizine. Discontinue if no effect

Provide extra and appropriate nutrition

· Total calorie intake must be increasedby 10 - 20 % to make up for fat malabsorption, poor intake and anorexia

· Continue breast feeding if possible

· Ask a dietician for assistance

Give extra fat-soluble vitamins

· A, D, E, K
Alleviate the discomfort of ascites

· SPIRONALACTONE may help

· When severe, ALBUMIN infusions with Furosemide will make the child feel more comfortable

Varices

· Warn the mother to look out for upper GIT bleeds (vomiting blood) and to bring the child in promptly

Sipoxolo presents at 18 months of age with haematemesis. 

i) What is the cause and how should the haematemesis be managed?


(5)

· The cause is oesophageal varices, +/- deranged INR, +/- thrombocytopenia (hypersplenism).

Management includes:

· Cautious volume expansion (if shocked) and blood transfusion. Bleeding may have stopped because of decreased venous pressure. Too much or too rapid fluid or blood product during resuscitation may lead to a fast rise in venous pressure causing clot dislodging and further bleeding. 

· Platelets, vitamin K and plasma should be given as indicated by the clotting profile.

· Sclerotherapy may be of benefit.

j) How easy is it for a child in rural South Africa to access a liver transplant?  Justify your opinion. 









(5)

It is extremely difficult:

1. Liver transplants are only performed in Cape Town

2. They are expensive

3. There is a long waiting list

4. Donors are in short supply. Post-transplant care requires translocation to Cape Town for 1 year

5. The transplant is like changing one illness for another “illness”, requiring lifelong immuno-suppression and regular specialised follow up

6. Immuno-suppressive agents require refrigeration at home

These factors all make it difficult for all children needing liver transplants, but even more so for poor children.
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