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The Societyôs Origins

In the 1950ôs many clinicians were disturbed by the progress of 

congenital hydrocephalus that led to early death or permanent 

disability.  Unsuccessful attempts had already been made for 100 

years, or more, to alleviate the problem without success.  A.L.Wolf of 

the Midlands Centre for Neurosurgery felt that

full investigation of the patients by relevant

specialists might lead to successful treatment.

The idea of a research society developed and

as a result the Society for Research into 

Hydrocephalus was founded and Mr G MacNab 

of Great Ormond Street Hospital was invited to be

the first President in 1957.

At about this time the Spitz-Holter valve was

devised. This constituted a great advance and

contributed a great deal to the strength of the 

Society.  Meetings were held yearly and in 1962 it

became recognised as a óprofessional bodyô and,

under the chairmanship of Mr Richard Johnson 

of Manchester, took the registered name by which

it is known today.

Adapted from Developmental Medicine and Child Neurology 1961;4:257-258
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Progress through the Decades 1

Magnetic resonance (MR) imaging has been used to

look at the developing fetus in a few centres for many

years but this required sedation or paralysis of the

fetus. Fast imaging techniques avoid this and have

been used in Sheffield since 1999. Currently they are

looking specifically at cases with spinal pathologies. It

is well known that spina bifida can be accurately

detected with ultrasound but it is postulated that MR

imaging may add additional information that would be helpful to the

doctors and parents. The results of the first 50 cases are as follows:

Normal iuMR examinations were found in 8/50 cases and confirmed

post-natally. Open dysraphic processes were found on iuMR in 21/50.

Two had been misdiagnosed on ultrasonography. Other dysraphic

processes were found in 15/50 on iuMR and two of those were

misdiagnosed on ultrasound. A diagnosis of sacral teratoma was made

in 6/50 all of which were correctly diagnosed by both techniques.

Of 21 cases of open dysraphic processes, 20 were myelomeningoceles,

one case of hemimyelomeningocele. Of these: 3 were thoracic, 13

lumbo-sacral and 4 sacral. 13/21 had low cerebellar tonsils (the extra-

axial CSF spaces of the brain was significantly reduced or not

visualised), 8 had normally placed tonsils (5/8 had a normal amount of

extra-axial CSF). All of the fetuses with closed spinal dysraphic

pathologies had normal volumes of extra-axial CSF.

MR imaging provides useful confirmatory and additional information to

ultrasound but further larger studies are required to fully evaluate this

before it enters clinical practise.

Figure. In utero MR image of a fetus at 20 weeks gestational age

showing the myelomeningocele.

Elspeth Whitby

Developments in MRI

Hydrocephalus research is moving into the

molecular age with gene expression studies,

transgenic models and microanalysis of CSF

composition. The importance for the brain of a

fully functioning CSF system at all stages of

life is now recognised. Because of the

complexity of the disease, however, it is

unlikely that one single cure will emerge.

Hazel Jones

Hydrocephalus research
At the inaugural meeting of this society in February 1957, the stated aim

was to further hydrocephalus research. Clinicians were frustrated by the

paucity of treatment options for hydrocephalus patients. Although it was

recognised at this time that hydrocephalus was caused by obstruction to

cerebrospinal fluid (CSF) flow or occasionally by over-secretion, various

surgical initiatives had produced mixed results. Advancements came

rapidly and by the second meeting the SpitzïHolter valve was

demonstrated and a lively discussion followed on surgical details and on

how to obtain valves from Holter. In the 1950s and 1960s many variations

of the shunt technique were developed, with improvement in patient

survival. Continuing shunt design is still important today, with the

introduction of variable pressure valves, for example. As the decades

passed, attention became focused on the complications still debated today,

including infections, revisions, CSF over-drainage, and variable intellectual

deficits. More recently, ventriculostomy has been refined with new

endoscopic and radiographic techniques, as an alternative to shunts for

patients with appropriate obstructive hydrocephalus.

Over the years, animal studies have proceeded alongside the clinical

developments and have contributed to knowledge of the physiology of CSF

secretion, pressure, flow and absorption. Hydrocephalus has been induced

in many species by artificially obstructing the CSF pathways and has also

been studied in animal models of inherited disease. This has improved

understanding of the pathophysiology of ventricular expansion, of brain

damage and of brain recovery after shunting. Currently, hydrocephalus can

be alleviated but not cured. Both animal and clinical studies have

emphasized that hydrocephalus has many different causes depending on

the original insult and very variable effects depending on the cause and

also the age at onset.

However, shunt removal is still required

because of the biofilm. Obviously, prevention

of infection is a major goal, and Fitzgerald

emphasised the importance of meticulous

surgical technique in 1984. Benefit from

antibiotic prophylaxis has never been

convincingly demonstrated despite many

studies. In the 1980ôsBaystonôsgroup

developed an antimicrobial shunt that has now

reduced infection rates by more than 90% in

clinical trials.

Two remarkable coincidences occurred in 1956. A group of British

surgeons, led by George MacNab, formed the SRHSB, and in USA

John Holter was finalising development of the Holter shunt for use in his

son, Casey. While others had demonstrated the mechanical feasibility

of CSF shunting, the most important problem was the biomaterial, and

John made a working shunt from silicone, then a new curiosity which is

still used in shunts today. Soon after CSF shunting became available,

infection raised its head but its cause remained a mystery until Richard

Holtôsmicrobiological studies at Carshalton showing that it was usually

due to Staphylococcus epidermidis, an ñinnocentòskin bacterium.

Luthardt suggested that bacteria entered shunts during the operation,

and Bayston and Penny in Sheffield demonstrated the first ñmedicalò

biofilm inside a shunt in 1972, explaining the diagnostic and therapeutic

difficulties. In 1965, John Black had described nephropathy in shunted

children and five years later Stauffer coined the term ñshuntnephritisò.

In the same year, Bayston described a diagnostic test that was later

shown to enable the complications of this condition to be avoided. At

the Hull meeting in 1971, Villani advocated the use of peritoneal rather

than atrial shunts, and these became the norm in subsequent years.

However, these were not free of infective problems, elucidated by

Frykberg, Hugo Andersson, Duncan Forrest, and Bayston and

coworkers. Treatment of shunt infection was greatly improved, and

hospital stay significantly shortened, by guidelines from the British

Association for Antimicrobial Chemotherapy in 1997.

CSF Shunt infection: a changing scene over 50 years

Roger Bayston

Then followed Pudenz & Schulte´s diaphragm design in 1960. After this initial fast

development, shunt design stagnated over 30 years and consisted principally of

cloning.

The idea of adjustable valves was anticipated by the magnetic ball valve of Bush

& Matson in the early fifties and a design of Kuffer & Strub in 1969. More recently

we counted 26 adjustable designs, 15 are on the market.

In 1973 Hakim conceived the pressure-dependent negative feed-back regulation,

which led to the Orbis-Sigma, Phoenix-Diamond and Codman-SiphonGuard

designs. Two groups of valves vary the shunt resistance dependent on posture:

The antisiphon-device (Portnoy/Schulte 1973) and 35 clones (Delta) use the

weight of a water column in the hanging distal tube to close a diaphragm outlet.

The second group prefers inbuilt balls for an automatic variation of the resistance

(Hakim 1975). Now there are 34 "gravitational" designs, 14 on the market).

Current trends are ñcrossoversòof two principles such as adjustable with

antisiphon (Strata), feedback-regulated (Medos+SiphonGuard) or gravitational

valves (ProGAV). Electronically controlled designs are in prototype state.

Shunts produced in developing countries for $3 to over $100 play an increasing

role and contain sometimes very innovative aspects (Sotelo-Shunt, Mexico;

Chhabra Z-Flow, Indian valve). Such innovation contrasts with big shunt

companies whose technologies tend to be influenced by commercial

performance.

In 2006 we registered more than 250 different valves, of them 140 are available

on the market.

Alfred Aschoff

In 1893 Mikulicz implanted a ventriculo-subgaleal glass

wool wick, as the first extrathecal shunt (and the first

ventriculostomy). In 1907 Payr inaugurated shunts from the

ventricle to the sinus sagittalis using autologous saphenous

veins providing temporary success. In 1949 Nulsen & Spitz

introduced a valve with a ball. In 1955 Pudenz & Heyer

constructed a distal slit valve and in 1956 Holter & Spitz a

proximal slit valve and introduced the use of silicone.

Development of the CSF shunt



Adult Consequences of Spina Bifida

òAreadults with spina bifida leading successful and productive lives?ò

One measure of success and independence would be the ability to seek

and gain employment. The unfortunate statistic is that 49% are clearly

unemployed and had no hopes of ever finding jobs. Many are still

socially incontinent and remain continuously wet with urine. Being wet

with urine gives them a foul odor making finding a job difficult, as they

are not accepted socially. Training opportunities may not be available to

this group, depending on their community. Mobility and transportation

can also be issues depending upon how independent they are with their

walking or wheelchairs. We can always work harder to help them stay

dry, gain mobility and obtain job training.

Getting married is a sign of independence. Only about 50% of adults

with spina bifida marry. An obvious obstacle to marriage would be

sexual dysfunction related to their spinal cord abnormalities and

paraplegia. Of the sexually active, 8% of the men were able to father a

child and 34% of the sexually active women were able to get pregnant

and deliver either vaginally or by Caesarian section. The most frequent,

costly and worst problem seen in adults with spina bifida is skin

breakdown. 85% of adults with spina bifida have had problems with skin

sores at least one time in their lives.

The causes of the skin sores are insensate skin

and deformity, either from scoliosis, kyphosis,

pelvic obliquity or contractures. Prevention and

treatment must include the correction of

deformity, patient education and wheelchair

modifications.The adults with spina bifida will

present new challenges to the medical

community. We must be there to help these

adults with the quality of life issues such as

employment, recreation and social integration.

The babies born today with spina bifida will

survive. We must try to improve their quality of

life. John Mazur

Progress through the decades 2

The team led by Zachary, Lorber and Sharrard publishing in 1967 and

1968 concluded that closure should be within 24 hours of birth having

reviewed 630 patients. However debate arose around the ethics of

such treatment in relation to the perceived quality of life and whether

neurological damage progressed if surgery was withheld. Lorber in

Sheffield and Dawson in Manchester simultaneously sought to establish

criteria that would inform surgeons of the likely outcome, the principle

index being the neurological level. At first it was stated that without

surgery all children with neurological level at or above L2 would have an

unacceptable outcome in terms of quality of life and indeed would die

early. Fitzgerald and colleagues in Dublin demonstrated that many

infants treated conservatively for open lesions would survive and

proposed that early surgery was appropriate for ease of nursing.

Today the debate relates to antenatal intervention. Protagonists claim

there is a delay in the need for hydrocephalus shunting, or even

avoidance of the need for a shunt. Bruner and colleagues in 2004

reported the outcome for 172 fetuses undergoing antenatal surgery.

However it is not clear that there was a statistically significant reduction

in the number of shunts needed compared to historic series. Any benefit

that may arise for some babies has to be set against the risks to the

mother.

Discussions continue for over a century but will the answer arrive?    

Dan Young

Surgery for meningoceles was introduced at the end

of the19th Century by Nicoll in Glasgow and Robson

from Leeds. Nicollôswritings foreshadowed current

debate on the possibility of influencing the outcome of

paralysis by intervention. He was unable to manage

the hydrocephalus. Further major advance was only

possible with the introduction of an effective means of

shunting the hydrocephalus developed by Holter and

Spitz. This led to much debate centred in UK around

Sheffield.

Controversies around back closure

intravesical pressures of óreflexôbladder dysfunction, confirming the work

of de Jonge in 1969. He also recognised that in such bladders detrusor

and sphincter function were óoutof harmonyô,more formally described by

van Gool (1982). Later Hjälmås in 1974 correlated the findings of perianal

sensation and reflex with bladder function. Current in the early 70ôswere

bladder expression, sphincterotomy and ileal loop diversion. The latter

was undertaken for deterioration or for ósocialôreasons. Regrettably the

procedure created its own serious ósocialôproblems and for many failed to

arrest renal damage (Cook, Susset). Duthie and Stark (1974) óagainsta

background of hostility in the literatureôreported the use of indwelling

catheters for 28 children using intermittent occlusion during the day and

found 60% were dry yet Forrestôsexperience was not encouraging.

However, Eckstein (1982) demonstrated improvement in upper tract

management using intermittent catheterisation. The 1990ôswas the era of

augmentation and Mitrofanoff technique for drainage of the bladder. Early

results of such surgery were encouraging but as time passes an

increasing rate of complications is found (Searles 1995, Lindley 2003).

Likewise there is wide variation in outcome in terms of renal function with

a claim from de Jong of excellent renal function in contrast to Shaw and

Lewisôexperience (2001). Perhaps the best hope for the future is from

van Gool and Buyse (2002) that institution of catheterisation and full drug

therapy from birth will avoid surgery in later life.

Ewen MacKinnon

Three major facts have guided the management of the

renal tract during the last 50 years. Firstly the recognition

by Guttman of the importance of eliminating residual urine

by catheterisation. Secondly the work of Lapides (1972)

who introduced the concept of clean intermittent

catheterisation. The third significant improvement was

better understanding of bladder physiology. Stark (1973)

described the relationship of bladder function to

neurological level. He noted the damaging effect of high

The renal tractïHave we progressed?

Folic Acid and spina bifida ïa global challenge
Fifty years ago, we had no clue about what caused spina bifida and

anencephaly. We knew that poor people had higher newborn prevalence than

rich people, that the rates varied greatly depending on where you lived and in

the year you were born and that first-degree relatives were at increased risk

for either birth defect. Changes with time, place, and person suggested that

an environmental factor played a major role. The increased risk for siblings

could be either of environmental or genetic cause. Laurence believed that diet

played a role but showed that unsupervised the population of Wales returned

to a diet poor in vitamins. He proposed a link with folate deficiency though his

studies were not statistically conclusive.

Thanks to Smithells, Wald, Ceizel, and other colleagues, we now know for

certain that the incidence of spina bifida can be significantly be reduced by

dietary supplementation with folic acid because because the pregnant

womanôsfirst trimester serum folate concentration is too low. Since 1998,

experience with mandatory folic acid fortification of wheat and other cereal

grains in the United States and Canada has conclusively shown that

fortification is safe and is an effective means of preventing birth defects,

increases serum folate and lowering serum homocysteine in the population at

large. Moreover it will virtually eliminate folate deficiency anemia. The

evidence is strong that folic acid fortification prevented about 10% of all stroke

deaths in the United States and Canada.

Mandatory folic acid fortification programs are preventing about 10 per cent of

the annual 300,000 cases of folic acid preventable spina bifida and

anencephaly. There is an urgent need to implement folic acid fortification in all

countries. Clinicians caring for children with spina bifida and parents of

children with spina bifida have been very effective advocates in many

countries.

Godfrey Oakley

Global NTDs 2006 Prevented          Not Prevented

100,000             200,000            300,000



24% with associated congenital anomalies. Many other NTD cases

present normal karyotype and up to 24% with associated congenital

anomalies. Many other NTD cases present normal karyotype and others

are single gene mutations (e.g., Meckel-Gruber and Waardenburg

syndromes). The prevalence of these anomalies was reported to be

1:1000 but there are significant variations by race and ethnicity.

Sporadic cases may result from a teratogenic exposure e.g. maternal

pre-gestational diabetes or use of antiepileptic drugs. The role of folate

deficiency has been suspected for many years but only more recently

has a protective role been demonstrated. During the embryonic period

the primary neurulation involves shaping and folding of neural ectoderm

and final closure of the neural tube. Secondary neurulation forms the

most caudal region of the neural tube and cavitation of the spinal cord

to form a continuous canal. Multisite closure of the neural tube is

recognised, but different sites are present in mice and humans. More

than 100 different mice models with NTD have been created, and the

molecular investigation of the different genetic defects led to the

identification of various candidate genes, but up to now no one has

been demonstrated to be a major gene cause for NTDs. Using the rat

model, modern techniques of DNA extraction have been used to

demonstrate the possibility of gene alterations in the region of the mid

brain in hydrocephalus. However current studies have not reached the

point of identification of a specific gene locus while studies in mice have

indicated a epigenetic factors that may influence gene expression.

Valeria Capra

From early studies of families affected by

neural tube defects (NTD) it has been

apparent that genetic influences must play a

part in the aetiology. NTD are a group of

complex anomalies with a multifactorial

inheritance. A portion of those anomalies are

isolated NTD and only 2%-16% of them

present cytogenetic abnormalities and up to

Genetic studies in Neural Tube Defects

Progress through the decades 3

In the 1960ôsorthopaedic management was dominant and concerned with

the level of lesion in the spine. Corrective surgery and tendon transfers

were undertaken to straighten the child and allow braces to be fitted for

walking. Some children would not experience an upright posture until well

into their second year of life resulting in a fear of movement in space due to

spatial / perceptual problems. Early movement programmes were begun for

babies in the late 1960ôs

A variety of walking aids were used ranging from conventional callipers to

the parapodium, reciprocal walkers, swivel walkers and hip guidance

orthoses. Physical therapy was directed at post operative care, the

prevention of deformities, strengthening of the upper limbs and trunk, and

gait training.

In the 1970ôsCarole Sobkowiak found problems with upper limb function and

hand praxis; neurological signs were present. Therapy was aimed at

developing hand skills. Occupational therapists were helpful in supplying

aids and finding ways round practical issues.

By the 1980ôslong term results showed that some teenagers had stopped

walking and resorted to wheelchairs. The sense of failure led to depression.

Other methods of mobility were also encouraged for young children e.g. go-

carts, sports wheelchairs etc. so that they could have fun and freedom of

movement.

The effect of hydrocephalus on the developing cerebral cortex came to the

fore in the 1990ôsexplaining difficulties with executive function and

language.

Therapy has shifted from an exercise regime for walking to an experience of

movement designed for learning. Movement can be used to teach language

and vice versa. Therapy is a ówayof lifeô.

Carole Sobkowiak

Fifty years ago physical therapy for children with

spina bifida and hydrocephalus was limited as

mobility was restricted due to the size and weight

of their heads. The introduction of the Holter

valve in 1957/8 made a significant contribution to

the quality of life for these children.

Therapy

Stereotypes such as the ñCocktailParty Syndromeò(CPS) and their contributions to poor school outcomes came to be associated with SB in the three

decades leading up to the early 1990s. Although now mostly abandoned, some characteristics of CPS are recognized as common even today,

including verbose speech and well-articulated expressive language that may mask poor comprehension.

Research projects presented in the late-1990s and 2000s have added details to the academic strengths and weaknesses of these children. Beyond

intelligence functional language, memory, and attention-organizational deficits have been identified as barriers to successful school outcomes.

Comprehensive descriptions of language deficits among children with SB suggested difficulties with understanding abstract terms, drawing inferences,

understanding non-literal language, and using pragmatic skills. These deficits were shown to have direct impact on the ability to appropriately clarify

and/or interpret language in classroom-related activities (e.g. following instructions) and in academic achievement (reading comprehension and math

reasoning). Recent presentations have also focused on the psychosocial characteristics (temperament, motivation) and their combined impact on

learning and school participation. Research over the past 50 years has provided clearer insights and posed new questions into the learning differences

in youngsters with SB. This should aid the ultimate goal of establishing early childhood interventions and support systems that can positively influence

the transition to adolescence and adulthood. Behroze Vachha

Children with spina bifida (SB) demonstrate poor academic achievement despite average or higher intelligence. Common

academic trends include adequate rote-reading and spelling skills, with poor reading comprehension and mathematical word

problem-solving skills. Descriptions of academic performance in children with SB presented to the Society over the past 50

years have followed the technical success of medical and surgical treatments. The 1960s-1980s addressed the role of

intelligence in predicting academic success and discussed the merits of educating children with SB in mainstream versus

special schools.

Spina Bifida, Hydrocephalus and Education
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Three of the founding members of the Society in

1950 were from Sheffield, England, who reported

data still pertinent today. Such data and views

presented by them and others to the Society are

reviewed below. Emery presented significant

insights into the neuro-patho-embrology still

pertinent today. Sharrard contributed both a

classification of neuro-motor function still in use as well as the associated

deformities seen in the new born infant. Zachary introduced the Spitz-

Holter valve for the relief of hydrocephalus with immediate closure of

myelomeningocele lesions to prevent infection and preserve nerve

function. The presence of infection at the time of initial closure was

debated with heat before the Society in Cardiff in in1966 with Emery and

Sharrard agreeing to its importance and Zachary denying it along with

Lorber, a paediatrician. In these early meetings, Laurence introduced

analysis of treatment of spina bifida and hydrocephalus by life survival

curves, a method adopted by almost all clinical treatment studies today.

Minimalisation of orthopaedic surgery as the most appropriate

management was introduced by Malcolm Menelaus, orthopedist from

Melbourne, Australia in 1976 and reviewed by Mazur in 2005.

Brian Tew and Tony Lonton, psychologists, introduced functional effects of

the brain neuropathology associated with spina Bifida (1979-1990)

discussed by Vachha in 2004.

The importance of folic acid (Laurence 1980, Seller 1981-87, Scott 2004)

was later confirmed by the Medical Research Council of the United

Kingdom.

In the management of continence MacKinnon (1994-2003) described the

use of the Mitrofanoff procedure and Warner Webb (1998) gave an

account of the ante-grade continence enema. Both teams drew attention

to the problems associated with the techniques.

The effect of hydrocephalus on neuronal development was presented by 

Ms. Sobkowiak in 1992. Carys Bannister and Griffiths have presented the 

correlations between prenatal ultrasound and MRI studies, these studies 

and post natal or autopsy findings in 1998-2005.                                                                                

David Shurtleff

50 years - a holistic overview Transition ïWe shall overcomeé!
The spina bifida panorama is

changing. Folic acid and

prenatal ultrasound decrease

the number of newborns with

spina bifida. Yet 30 years of

successful medical and

surgical advances increase

the number of individuals with

spina bifida passing into

adolescence and adulthood.

Further advances are expected in the future. The spina bifida child is

today growing up in the family, following the main stream at pre-school

and school. We must also look beyond. ñTransitionstarts in infancyò,by

the habilitation process, a family-centred process with age-related

measures, focused on developmental medicine (Peterson 1994). In

contrast, the adult medical world is specifically disease-focused

expecting patient autonomy. But, are the young adults with spina bifida

adequately prepared and do they have the necessary skills to live on

their own and to take responsibility for their own care? What are the

effects of the specific cognitive dysexecutive conduct and premature

ageing? Phenomena that maybe are not even known in adult medicine,

often lacking in ñknowhowòfor this new group of survivors (Kaufmann

1994). Transition can easily become a shocking experience. Passing

into adolescence and adulthood is for many an obstacle for all parties

involved, the adolescent, parents and family, paediatricians, adult

medicine and the health care systems. Also the institutions for higher

education and labour market are stressed.

The medical advances in the care of the spina bifida child have been

excellent and thereby attract attention to the transition process.

Reaching independence and autonomy is a long way to go, meeting

obstacles caused by misdirected ambitions to help, low expectations and

lack of early participation and sometimes reinforced by shortage of

knowledge of the society/community and the health care systems. The

conclusion must be that it is never too early to focus on the needs for

social advances, independence and integration ïotherwise of what

benefit are the medical ones? Sven Mattsson

Progress through the decades 4

Casey Holter and the Spitz-Holter Valve

óPerhapsit is ironic and a cruel twist of fate that while the formation of our Society was taking place in

Britain I was involved with a related event on the other side of the Atlantic. My one and only baby son

was born. He certainly had his share of problems. The Arnold-Chiari syndrome was the principle one.

His lumbo-sacral myelomeningocele was leaking and he suffered an early bout of meningitis. When

this was finally repaired, he soon developed the classic signs of intracranial hypertension. Two

successive futile V-P shunts of polythene tubing were attempted. At that time there was no acceptable

one-shunt valve available. Drs. Spits and Nulsen, while residents in neurosurgery at the Hospital of

The University of Pennsylvania, had attempted some ventriculo-atrial shunting with poor results.

One case, however, did show that the idea was feasible, providing there was a competent unidirectional valve that would

maintain reasonable intracranial pressure and arrest reflux. With the motivation of my sick son plus the exposure of seeing

other babies in similar distress, I was able to develop a dual valve system using a material which was hardly more than a

laboratory curiosity in 1996. This marvellous substance was a silicone elastomer that was called óSilasticôby its

manufacturer, The Dow Corning Corporation. In order to avoid the daily ventricular tapping I persuaded Spitz to implant an

existing ball type valve with a polythene trial catheter. A cardiac arrest occurred. Caseyôschest was opened and the heat

manually massaged. Heartbeat was re-established 30 minutes later. óCaseyôCharles Case Holter, was in no condition for

further surgery at that time. When Casey regained sufficient strength in April 1956 the ventriculo-atrial shunt was inserted.

This shunt worked well for 14 months. In June 1957 a superior vena cava or jugular occlusion occurred. Several attempts at

recannulation were not successful. It was decided to try an azygos shunt. This could have been successful except the new

and longer distal catheter was punctured when the new and longer catheter was punctured when the wound at the valve end

was closed. I now suggested a revision to the peritoneal cavity. This functioned beautifully for 3 more years until Caseyôs

death at the age of almost 5 years.ô John Holter 25th Annual Scientific Meeting, Dublin, 1981

Extract from European Journal of Pediatric Surgery 1992;2, Suppl I: 5-6
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