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I am a consultant anaesthetist and have been employed since September 1989 at Nottingham City Hospital.  My main interest is obstetric anaesthesia and I have contributed many articles to peer review journals on this subject, as well as giving invited lectures to bodies such as the Association of Anaesthetists of Great Britain and Ireland, the Royal College of Anaesthetists, the Royal College of Obstetricians and Gynaecologists, the European Society of Anaesthesiologists and the World Congress of Anaesthesiologists.
Positions held
· Clinical Director of Anaesthesia, Nottingham City Hospital, 1998-2001.

· Member of Council, Association of Anaesthetists of Great Britain and Ireland, 1998 onwards.  Officer 2003 onwards.

· Assistant Editor ‘Anaesthesia’, 1994 onwards.  Deputy Editor from 2002.  Editor-in-Chief from 2004.

· Chair, Obstetric Sub-committee of World Federation of Societies of Anaesthesiologists, 2000 onwards.  

· Royal College of Anaesthetists Assessor for Advisory Appointment Committees, 1996 onwards.

· Trent Regional Assessor for Confidential Enquiry into Maternal Deaths, 1996 onwards.

· Member of Obstetric Anaesthetists Association (OAA) Committee, 1992 to 1994; Honorary Secretary OAA, 1994 to 1997.

· Member of Obstetric Sub-committee of European Society of Anaesthesiologists, 1994 onwards.

· Member of OAA Working Party on Recommended Minimum Standards for Obstetric Anaesthesia Services, 1993 - 1995.  

· Member of Association of Anaesthetists Working Party on Obstetric Anaesthesia, 1997 - 1998.

· Editorial Board of ‘International Journal of Obstetric Anesthesia’, 1995 onwards.

· Co-author of ‘Analgesia, Anaesthesia and Pregnancy: A practical guide’, 2000.  

· Co-author of ‘Essential Anaesthesia for Medical Students’, 1996.

· Member of Joint Standing Committee of Royal College of Anaesthetists and Royal College of Obstetricians and Gynaecologists, 1999 onwards.

.

I am instructed by Messrs Sue, Grabbitt & Runne to determine whether, in my opinion, the anaesthetic care provided to Paula Amanda G during the birth of her second child in October 2007 fell below an acceptable standard and whether she suffered any harm as a result of such failure. My opinion is based on the following documents: 

· GP records

· Wessex Anaesthetists in Training (WAIT) Hospital records

· Records from the Bournemouth Regional Neurological Centre

· Complaints correspondence

These documents appear to be complete and legible in all relevant areas, with any exceptions noted in the body of my report.

SUMMARY OF EVENTS

(Numbers in parenthesis refer to solicitor’s partial pagination of records)

Relevant past medical history

Ms G had delivered her first child in 2004, using epidural analgesia for pain relief in labour, apparently uneventfully.

Perusal of the GP records confirms that there was no previous history of neurological problems in her legs.

Events in question

Ms G was admitted to Anytown Hospital on 16.10.07 for induction of labour in her second pregnancy, as she was ten days past term [159].  On the morning of 18.10.07, she was transferred to the delivery suite in active labour in order to have epidural analgesia started [161].

At 09:50 Ms G was attended by Dr T, anaesthetic specialist registrar [from complaint correspondence].  He placed her in a left lateral position and inserted an epidural needle between the spinous processes of the 4th and 5th lumbar vertebrae (L4/5).  The epidural space was identified at a depth of 5 cm by loss of resistance to injection of saline.  The epidural catheter was inserted to a depth of 10 cm.  Dr T administered a test dose of 0.5% levobupivacaine (volume not stated).  He started an infusion of bupivacaine 0.125% with fentanyl 20 µg/ml, to run at 10-15 ml/h [167].  Under the heading “any problems”, there is no entry, nor is there any indication in the midwifery record of any difficulties encountered [163]. 

10:05
Epidural in situ [163]

10:35
Working well.  No significant change in blood pressure over this period [167].

11:00
Artificial rupture of membranes.

12:40
Breakthrough pain on right side [164].

12:55
Top-up from pump – lying on right side.

13:15
Comfortable [166].

16:00
Cervix 5 cm dilated.

16:30
Further epidural bolus.

17:00
Pain-free.

18:05
Cervix fully dilated.

18:55
Severe pain right groin.  Top-up 5 ml of 0.25% bupivacaine.

19:23
Delivery of baby, weighing 4540 g, in occipito-posterior position.

22:10
Legs still numb [169].

22:45
Transferred to post-natal ward.

Dr S, anaesthetic specialist registrar, saw Ms G on 19.10.07, three days after delivery, and noted that he had seen her two days previously [173] with respect to right leg weakness.  He recorded that her leg was still weak and arranged to discuss the situation with Dr F, his consultant.

Dr F saw Ms G on the same afternoon [175].  He noted that the epidural had been easy to site and effective.  When the epidural wore off, it became apparent that she had numbness and paraesthesia over a lozenge-shaped area above and below the right patella, extending from the lower third of the thigh to mid-tibia around the ventral and dorsal surfaces.  There was marked weakness of the knee joint, with relatively normal ankle and hip power; she could only support her weight on the knee if it was in a locked position.  Dr F recorded that this was getting better, was not associated with pain or incontinence, and that there was no history of backache, prolapsed disc or trauma.  He felt that this was neuropraxia secondary to ‘big baby’, and asked for orthopaedic opinion.

An orthopaedic surgeon saw Ms G later the same evening [174, 176].  He recorded marked weakness in knee extension, with near-normal knee flexion and ankle power.  There was marked loss of sensation over the L3/L4 dermatomes (front of leg from mid-thigh to below knee), with mild sensory loss over L5, S1 and S2 (lower leg and foot).  Ankle reflexes were normal, but the right knee jerk was absent.  His impression was of a resolving L3,4,5,S1,2 dysfunction.

On the next day (20.10.07), Ms G was seen by another consultant anaesthetist, Dr B, who noted ‘pins and needles’ in the area described by Dr F, and confirmed that the knee was weak when  not locked [176].

The remainder of Ms G’s stay in hospital related largely to difficulties in achieving mobilisation.  On 26.10.07, an MRI scan was carried out to exclude a pelvic haematoma, as she had right groin pain and tenderness on the right lateral vaginal wall [182].  This was apparently normal.

Ms G was eventually discharged on 01.11.07 with support from the community physiotherapist [193].  At this time, her right knee was still weak and unstable; this was noted to be “due to ? neuropraxia from delivery”.

Further events

Ms G was seen by her GP the day after discharge (02.11.07).  He noted that her right leg had been numb “since last night”, that she had decreased perineal and sacral sensation and was unaware of micturition.  There was no increase in back pain.  Her right leg was weak with absent reflexes, and she had lax anal tone and decreased perineal sensation.  He arranged admission under the orthopaedic surgeons.

Ms G was transferred to the specialist neurology unit at Bigcity Hospital the following day.  Examination on admission revealed mildly reduced power in right knee and hip flexion and extension, loss of sensation over the front of the right leg from above the knee down to the medial aspect of the dorsum of the foot, and reduced sensation over the buttocks on both sides, with lax anal tone.  The putative diagnosis was a right L3 root lesion, with the lax anal tone possible secondary to the episiotomy; the differential diagnosis was a right femoral nerve lesion.  MRI scan was carried out and was unremarkable.

On 07.11.07, detailed nerve conduction studies were carried out by Dr T, consultant neurophysiologist.  These showed “peripheral nerve damage affecting the L2,3,4 levels, primarily hip flexors and knee extensors … predominately conduction blocking and possible demyelination.  Despite the absence of any clear changes in the paraspinal muscles, the above abnormalities would suggest predominately right L2,3,4 level root lesions.  In the absence of any other demonstrable cause this is probably a complication of the epidural with the anaesthetic being introduced into the subarachnoid space and pooling on the right side of the lumbosacral system and producing both sacral and lumbar root damage”.

Ms G was transferred home on 09.11.07.

On 27.11.07, Ms G was readmitted to the day unit at Anytown Hospital for review [189].  She was seen by Dr D, another consultant anaesthetist, who discussed the possible causes of her neurological problems with her [190].  He showed her the letter from the doctors at the Bigcity Neurological Centre, the MRI report from 03.11.07 and Dr T’s epidural record, and explained these in lay terms.  He concluded his entry in the records: “In my opinion, damage due to epidural unlikely because (a) wrong level, (b) no MRI evidence, (c) severe pain felt breaking through following epidural.  In favour of pressure on sacral nerve during delivery are (a) OP position [occipito-posterior], (b) pain felt in right groin in second stage.  However, the most important fact to focus on is that the symptoms will (and are doing so) get better.  She is happy and reassured by all this and will concentrate on physio and recovery”.

COMMENTS

Epidural analgesia 

Epidural analgesia involve the passage of a needle between the spinous processes of the vertebrae low down in the back.  The needle is passed as far as the epidural space, which is identified by the ease with which air or saline can be injected.  A long, thin catheter is then passed through the needle, which is removed leaving the catheter in place.  Various combinations of local anaesthetic and pain-killer can be repeatedly injected or infused down the catheter, allowing the effect to be continued for many hours or even days.  Stronger solutions can also be given, in order to produce a dense block suitable for surgery.

What is the link between neurological damage and epidural analgesia?
By virtue of their mode of action, epidural needles pass very close to major nerve roots, and can come into contact with nerve fibres as they pass through the epidural space, although in practice this is very unlikely. Contact with a major nerve is not, in itself, evidence of sub-standard practice.  Such contact may result in neuropraxia (mild nerve damage), which would be manifest as prolonged and continuous weakness or numbness, usually in the leg, lasting for several months or even longer.  A recent survey puts the incidence of this complication at around 1:3000.1  However, it would be most unlikely that direct nerve damage of this sort could occur without the patient experiencing severe, lancinating paraesthesia (tingling) during the insertion of the needle or catheter.2  Mild, transient paraesthesia is not uncommon, occurring on approximately 10% of occasions, but painful feelings similar to electric shocks should be regarded as a signal to the anaesthetist to withdraw the needle or catheter and try at another site.  

It is also possible for the epidural needle to directly strike the lower end, or conus, of the spinal cord. However, in order for this to happen, the needle would have to be inserted above the level at which the cord terminates (L1 in 80% of the population) and would have to puncture the layer of tissue beyond the epidural space (the dura); dural puncture occurs in around 1% of epidurals.  Even if the epidural were placed too high and the dura were punctured, contact with and damage to the spinal cord would still be very unlikely to result. 

The very low incidence of neurological damage means that there was, at the time of the events in question, probably no onus on the anaesthetist to warn the patient of this risk; a 1994 survey of practice in the UK showed that only 19% of obstetric anaesthetists mention neurological sequelae when obtaining consent for regional analgesia.3
Epidural analgesia causes numbness and weakness in the legs as part of its mode of action, and it is understandable that, when some of these symptoms persist, they are blamed upon the anaesthetic technique.  However, lesions of this sort can occur after labour and delivery without an epidural or spinal, and may be related to direct obstetric causes.  Briefly, apart from direct nerve damage from the needle, the other possible causes of neurological sequelae are:

1. Pressure on nerve roots following epidural / spinal due to abscess or haematoma.  This is a very rare complication arising from bleeding or infection in the epidural or spinal spaces and must be considered whenever recovery from nerve block is prolonged.  This possibility is essentially ruled out in this case by the history of the problem since then, as untreated haematoma would almost certainly result in a much more widespread lesion, and an abscess would have caused catastrophic results over a few days.  It is also ruled out by the normal MRI scans.

2. Injection of the wrong substance.  This can be discounted, as the epidural was effective; the episodes of breakthrough pain are in keeping with a normally-functioning epidural.  This would not have been the case had a drug been used which was not a local anaesthetic.

3. Damage to the common peroneal nerve below the knee.  This classically occurs when the outer part of the leg just below the knee rests against the unpadded support of the obstetric stirrups used to raise the legs into the lithotomy position for forceps delivery or suturing after an episiotomy.  The problem has probably become less common in recent years as increasing recognition has led to the padding of these supports, which do not then compress the nerve so firmly against the fibula bone.  Peroneal nerve damage can essentially be ruled out in this case, since stirrups were probably not used during delivery, and Ms G’s symptoms do not fit with this type of lesion.

4. Pressure of the head of the baby in the pelvis on the nutrient arteries to the spinal cord.  This is a risk inherent in childbirth in the 15% of the population whose major arterial supply to the lower part of the spinal cord passes through the pelvis.  In these individuals, the presenting part of the fetus may compress the arteries and cut off the blood supply to the spinal cord, particularly if labour is prolonged or the baby is large.  The outcome of this complication tends to be more severe that in this case, with paralysis for several years or even permanently.  Ms G’s limited symptoms makes this explanation very unlikely.

5. Compression of arteriovenous malformations of spinal cord vessels.  This produces similar effects to (4), and can be excluded for the same reasons.

6. Pressure by the head of the baby on nerves in the pelvis.  The lumbo-sacral trunk and femoral nerve pass through the pelvis and can be compressed directly by the presenting part of the fetus.  This is more likely when the second stage of labour is prolonged, when the presenting part is a tight fit in the pelvis or when there is an abnormal rotation of the presenting part.  This is the most likely explanation, and is considered in more detail below.

It has been estimated that pelvic neural compression occurs in 1 in 3000 deliveries, compression of nutrient arteries in 1 in 15000 women and problems arising from arteriovenous malformations 1 in 20000 times.  These figures combine to make an incidence of postpartum neurological complications relating to obstetric causes of 1 in 2000 deliveries; this, of course, excludes compression of the common peroneal nerve.4
Was epidural analgesia appropriate on this occasion?

Epidural analgesia was used in approximately 20% of labouring women in the UK in 1990;5 the epidural rate is generally on the increase, and this figure would have been higher in 2002, at the time of the events in question.  Most units nowadays offer an ‘on-request’ epidural service, and this has been the majority position in the UK since the early 1980s.

Ms G had requested epidural analgesia, having used it successfully in her first pregnancy.  There were no contra-indications, so its use was entirely appropriate on this occasion.

Was appropriate consent for epidural analgesia obtained?

There is no clear cut guidance on the type of consent to be taken before performing an epidural, and it can be difficult for a labouring woman to make an informed judgement about the risks and benefits of a procedure when she is in pain and possibly under the influence of powerful analgesic drugs.  A survey of obstetric anaesthetists in 1991 showed that 75% of units seek verbal consent only,6  as in this case; a survey at a meeting in 1998 suggested that this figure had risen over the intervening years.  Whatever the form of consent, it still behoves the anaesthetist to explain any material hazards associated with an epidural; this explanation should include the possibility that the block may be only partly effective, that the patient will feel weakness in the legs and will probably be confined to bed, that passing urine may be difficult, and that the blood pressure may drop.

As stated above, the rarity of neurological complications means that there does not appear, at the time of the events in question, to have been a burden upon anaesthetists to mention this risk.  Even if it is felt that such a risk should be mentioned, it is highly unlikely that, when the low probability of the risk was explained, Ms G would have declined the procedure.

Was the epidural procedure conducted to an appropriate standard?

Dr T’s record is detailed and clear.  It indicates a straightforward procedure with no complications, and this is supported by the midwifery record, which shows that the procedure was completed within a maximum period of 15 minutes.

The L4/5 interspace was used for insertion of the epidural catheter.  This is somewhat lower than normal, and I would expect this to be associated with a higher incidence of failure of pain relief in the first stage of labour.  However, the risk of neurological damage decreases the lower the epidural is placed (see above), so Dr T’s choice of this level would be expected to reduce any chance of nerve trauma.

Of particular note is that there is no suggestion that Ms G felt severe paraesthesia during the procedure.  If this did not happen, then direct nerve trauma from the needle or catheter can essentially be ruled out as a cause (see above).  I do not have the benefit of a statement from Ms G, and I would therefore advise my instructing solicitors to ask her specifically whether she felt any severe electric-shock sensations down her right leg while the epidural was being carried out.

The drugs used for the epidural were bupivacaine and fentanyl; these are the most commonly used drugs for this purpose.  The quality of the block appears to have been good, with only three top-ups needed during the nine hours that the epidural infusion was running.

In summary, there is nothing to suggest that the epidural procedure was carried out to anything other than an acceptable standard.

What is the likely cause of Ms G’s neurological trauma?

This is discussed briefly above, but will be considered in more detail here.

Ms G showed clear signs of a neurological deficit in the right leg in the first few days after delivery.  This was not present before pregnancy or childbirth, so it is very likely that is was a consequence of labour and delivery.

The deficit as described by Dr F and the other doctors who saw Ms G over this period indicates a sensory and motor deficit involving the distribution of the femoral nerve; the inability to bear weight without the knee locked and loss of knee jerk reflex are particularly characteristic signs.  The femoral nerve is formed from the second, third and fourth lumbar nerve roots (L2,3,4).   

With the exception of a partial loss of perineal sensation, and a degree of anal laxity, Ms G’s symptoms were relatively unchanged when she was admitted to the Walton Centre.  The nerve conduction studies carried out at that time confirm a peripheral nerve lesion, either of the femoral nerve or of the roots supplying it.

For this to have been caused as a result of trauma from the epidural needle or catheter, we would need to postulate that the damage had been inflicted on at least three separate nerve roots.  This is inherently unlikely and, assuming that Ms G did not feel paraesthesia during the procedure, can be safely rejected.

Could the lesion have arisen, as suggested by Dr T, due to leakage of the epidural solution into the subarachnoid space?  For this to happen, it would be necessary to postulate that the epidural needle had inadvertently punctured the layer known as the dura mater, so that the catheter could enter the subarachnoid space.  The mixture of bupivacaine and fentanyl would then have to be infused into this space, where – according to Dr T – it would have damaged the nerve roots.

There are several problems with this explanation:

1. Inadvertent dural puncture occurs in only about 1% of cases.  When it does, there is a very high chance (around 80%), that the patient will develop a severe postural headache within the first 24 hours after birth.  Ms G is not reported as having such a headache.

2. Inadvertent dural puncture is almost invariably recognised at the time, since cerebrospinal fluid flows from the needle when the sbarachnoid space is entered.  This is not recorded as having happened in this case.

3. If the drug mixture had been infused into the subarachnoid space, then it would have caused a spinal block, which would have been noticeably more extensive than an epidural block.  This does not appear to have happened, nor did Ms G suffer the fall in blood pressure that almost invariably accompanies such a block.

4. Bupivacaine and fentanyl, in much higher concentrations, are routinely used deliberately in the subarachnoid space, for spinal anaesthesia.  They do not cause nerve root damage.

Dr T does not seem to have considered the possibility of nerve root damage arising from compression from the fetal head.  In my view, this is by far the most likely explanation for the following reasons.

1. The baby was large, with the head presenting in the occipito-posterior position, thus enlarging further the diameter that would have entered the pelvis.  This makes compression of the nerve roots against the pelvic wall even more likely.

2. Ms G felt pain in the right groin during the second stage.  This would fit with compression of the upper right lumbar nerve roots.

3. The lesion fits very well with what would be expected from lumbar root nerve compression.  Russell, in a learned review of post-natal neurological complications, describes the classic features of a compression neuropathy: “The symptoms of femoral nerve palsy will depend upon the exact site of the lesion, but may include limited thigh flexion, loss of quadriceps power, absent or reduced knee jerk reflex (the most reliable objective sign of femoral neuropathy) and loss of sensation over the femoral nerve distribution.  The patient may be able to walk on the level provided she locks her knee in hyperextension, but if the knee is at all bent the leg will give way, making it impossible to climb stairs or rise from a squatting position”.7
OPINION

Ms G has clearly suffered a neurological deficit arising during childbirth.

It is extremely unlikely, for the reasons given above, that this arose from the epidural procedure; it is much more likely to have been due to compression of the lumbar nerve roots in the pelvis by the fetal head during the second stage of labour.

There is no contemporaneous evidence to suggest that the epidural procedure was other than straightforward and performed to an acceptable standard.
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I, DAVID GEORGE BOGOD, DECLARE THAT:

1. I understand that my duty in providing written reports and giving evidence is to help the Court, and that this duty overrides any obligations to the party who has engaged me.  I confirm that I have complied with my duty.

2. I confirm that, insofar as the facts stated in my report are within my own knowledge, I have made clear which they are and I believe them to be true, and that the opinions I have expressed represent my true and complete professional opinion.

3. I have endeavoured to include in my report those matters, which I have knowledge of or of which I have been made aware, that might adversely affect the validity of my opinion.

4. I have indicated the sources of all information I have used.

5. I have not without forming an independent view included or excluded anything which has been suggested to me by others (in particular my instructing lawyers).

6. I will notify those instructing me immediately and confirm in writing if for any reason my existing report requires any correction or qualification.

7. I understand that:

a) my report, subject to any corrections before swearing as to its correctness, will form the evidence to be given under oath or affirmation;

b) I may be cross-examined on my report by a cross-examiner assisted by an Expert.

c) I am likely to be the subject of public adverse criticism by the judge if the Court concludes that I have not taken reasonable care in trying to meet the Standards set out above.

8.
I confirm that I have not entered into any arrangement where the amount or payment of my fees is any way dependent on the outcome of the case.
D.G. Bogod FRCA LLM
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