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Abstract Gastroschisis (GS) continues to increase in

frequency, with several studies now reported an incidence

of between 4 and 5 per 10,000 live births. The main risk

factor would seem to be young maternal age, and it is in

this group that the greatest increase has occurred. Whilst

various geographical regions confer a higher risk, the

impact of several other putative risk factors, including

smoking and illicit drug use, may be less important than

when first identified in early epidemiological studies. Over

90% of cases of GS will now be diagnosed on antenatal

ultrasound, but its value in determining the need for early

delivery remains unclear. There would appear no clear

evidence for either routine early delivery or elective cae-

sarean section for infants with antenatally diagnosed GS.

Delivery at a centre with paediatric surgical facilities

reduces the risk of subsequent morbidity and should rep-

resent the standard of care. The relative roles of primary

closure, staged closure and ward reduction, with or without

general anaesthesia, appear less clear with considerable

variation between centres in both the use of these tech-

niques and subsequent surgical outcomes. Survival rates

continue to improve, with rates well in excess of 90% now

routine. The limited long-term developmental data avail-

able would suggest that normal or near-normal outcomes

may be expected although there remains a need for further

studies.
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Introduction

The term gastroschisis (GS) derives from the Greek for

stomach cleft or fissure, leading others to suggest the

technically more correct term of laparoschisis [1]. It

appears to have been used in the English language litera-

ture by Calder in 1733, but the first case may have been

described as early as 1557 by Lycosthenes [2]. Typically

reviewed in conjunction with other abdominal wall defects

(AWD), including exomphalos (EXO) or omphalocoele

and Prune Belly syndrome, GS remains uniquely different

in its aetiology, predisposing risk factors, clinical man-

agement and associated malformations [3–7]. Whereas GS

differs from other AWD in that the bowel has prolapsed

without a covering through a defect adjacent to (and nearly

always to the right of) an otherwise normal umbilicus,

there remain rare cases that escape ready classification or in

which similarities between EXO and GS exist [8–11].

Without doubt, however, the incidence of this important

congenital AWD has increased dramatically over the last

century: the case reports of the 1940s and 1950s have given

way to large series in the 1980s and 1990s [1, 2, 4, 5, 12].

In parallel with this increase, there have been occasionally

controversial innovations in both the surgical approach to

management of these infants and increasing application of

novel forms of silo to facilitate staged reduction of the

abdominal viscera [13, 14]. Whilst these have impacted on
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immediate outcomes, there remains limited data on the

long-term outlook for these infants in relation to gastroin-

testinal function, cardiopulmonary and neurodevelopmen-

tal outcomes [15, 16].

Incidence

In 1963, Moore [17], whilst describing a single case of GS

in the United States of America (USA), identified further

31 cases reported in the literature between 1943 and 1962.

Subsequently, Mann et al. [18] reviewed infants with AWD

delivered in the West of Scotland between 1978 and 1981.

They identified an incidence of AWD of one in 3,659 live

births over this 4-year period, with GS accounting for just

18% of cases. In contrast, Lafferty et al. [19] assessed the

outcome of infants between 1981 and 1986 with AWD

referred to a regional centre in the South West of England.

They found that GS now represented 56% of cases, sup-

porting another review by Moore [19, 20] which had

already suggested a rising incidence of GS in the USA.

A detailed review of the incidence of both GS and EXO

reported to the National Congenital Malformation Notifi-

cation Scheme in England and Wales between 1987 and

1993 found a doubling in the incidence of GS over the first

5 years of the study, with the highest incidence of 1.35 per

10,000 births in 1991 [21]. Interestingly, the authors

observed a geographical gradient in the frequency of

AWD, both GS and EXO occurring more frequently in the

North of England but with other clusters also identified in

the United Kingdom (UK) [21–24].

This increase in incidence has continued and clearly

cannot be solely explained by a fall in the rate of termi-

nations for GS over time [21]. Rankin et al. [22] investi-

gated the prevalence of GS in the North of England

between 1986 and 1996, and reported this as rising to 4.72

per 10,000 births in 1996. A similar study in North Caro-

lina, USA, identified a peak prevalence of 4.49 per 10,000

births in 2000 [25]. One European study identified a near

fourfold increase, irrespective of maternal age, in the risk

of GS over time from 1980–1984 to 1995–2002 [24].

Geographical variation was again noted, with a peak of

4.48 per 10,000 live births in Mainz, Germany compared

with 0.31 in Tuscany, Italy [24]. Generally the incidence

was higher in Northern European countries compared to

those bordering the Mediterranean [24].

Aetiology

Whilst there remains considerable speculation about the

reasons for the changing incidence of GS compared to EXO,

the most recognised risk factors remains young maternal age

[1, 21, 22, 26–28]. Loane et al. [24] found a sevenfold

increase in the relative risk of GS in mothers under 20 years

of age compared to other age groups. The contribution of

young maternal age has been linked to a number of potential

cofactors, including cigarette smoking, use of recreational

drugs, low socio-economic status, poor nutritional status,

young age at time of first pregnancy and previous termina-

tions [1, 3, 29–33]. Part of the complexity in unravelling the

relative risk factors remains the bias inherent in any study

attempting to retrospectively correlate peri-conceptual diet

and behavioural factors, including exposure to putative

environmental hazards and toxins, with a subsequently

identified congenital abnormality. In addition, different risk

factors may exert a greater influence in a specific subgroup;

thus, smoking, for example, appears to be more important

predisposing factor in mothers over 25 years of age [34].

Although previous studies have identified links between

GS and use of vasoactive medications and recreational drugs,

more recent data suggest that the relative contributions of

these agents appears low [34, 35]. Other environmental fac-

tors, including toxins such as hydrogen sulphide and benzene,

have been suggested to explain specific local clusters in the

incidence of GS [24, 36]. Perhaps of more interest, despite the

relatively low incidence of associated anomalies in infants

with GS, appears increasing evidence for a genetic contri-

bution with the recent identification of specific homozygous

gene polymorphisms [32]. Familial cases of birth defects

have been reported in\4% of cases, and there is an increased

prevalence of dizygotic twinning [37].

Increasing evidence, from twin studies, animal models and

epidemiological data, suggests that GS represents a true

malformation rather than a disruption which has occurred

following normal development [26, 38]. Feldkamp et al. [26],

having discredited traditional explanations, suggest that GS

may result from herniation of the bowel into the amniotic

cavity through a lateral ventral wall defect resulting from a

failure in development of a body wall fold. The classical

right-sided location of the defect may be explained by the

relative positions of the yolk sac and umbilical stalks, with the

former generally to the right, supporting their hypothesis [4,

5, 26]. Perhaps of more importance clinically, however,

remains the implication that the development of the GS

malformation occurs very early in gestation, between the

third and fifth post-conceptual weeks [26]. Many women at

this time, especially a young primigravida, would be unaware

of their pregnancy with limited or no opportunity for optimal

pre- and peri-conceptual care [26, 31, 33].

Antenatal diagnosis

Over the last few decades there have been considerable

improvements in the antenatal detection of GS, enabling
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appropriate perinatal counselling [39–41]. Antenatal diag-

nosis is important for planning transfer of the mother to a

tertiary perinatal centre for delivery, preferably one co-

located with a paediatric surgical unit [39, 40]. In 2005, a

population-based study reported antenatal diagnosis rates

of over 90% [42]. This was in keeping with a study from

NSW which demonstrated that between 2001 and 2004 the

rate of delivery at co-located hospitals was 88% for gas-

troschisis [43]. More recently, two studies have suggested

that more than 97% of isolated cases of GS are now being

detected prenatally [44, 45]. It is unclear, however, whether

antenatal diagnosis improves actual neonatal outcome, and

a study by Murphy et al. [39] found no impact of antenatal

diagnosis on the outcome of neonates with AWD.

An elevated maternal serum a-fetoprotein (MSAFP), the

foetal analogue of albumin, has been found to be sugges-

tive of GS [46]. This test was originally designed to detect

neural tube defects and chromosomal abnormalities, but

remains markedly elevated with GS and other AWD. In

general, however, it is now only measured in women who,

having missed first semester screening, undergo second

trimester MSAFP [46].

More typically GS will now be diagnosed on routine

prenatal ultrasound (US), in some cases as early as

10 weeks’ gestation [47]. Multiple, round, thick-walled,

anechoic tubular structures lying external to the anterior

abdominal wall are seen with no covering sac [48].

Echogenic areas inside the bowel lumen represent meco-

nium. Intrauterine growth restriction, often associated with

GS, may be accompanied by oligo or anhydramnios

[47, 49, 50].

Antenatal care

The diagnosis of a foetus with GS necessitates increased

prenatal surveillance and delivery in a co-located tertiary

obstetric hospital. Whilst many centres around the world

are now reporting that the incidence of GS is highest in

younger mothers [1, 28, 44, 50, 51], an Australian study

found the incidence to be even higher in indigenous

mothers [52]. Teenage mothers in general experience

poorer pregnancy outcomes due both to socioeconomic

hardship and biologic immaturity [24].

Whereas exact protocols vary, all concur that serial US

and other assessments of foetal well-being remain indicated

in view of the increased risk of intrauterine growth restric-

tion (IUGR), stillbirth and premature delivery [3, 47, 53].

A Western Australian study of 122 cases of GS over a 22-

year period recommended instigating a uniform antepartum

approach to treatment comprising: serial US evaluation,

amniotic fluid volume assessment from initial diagnosis and

electronic foetal heart rate monitoring biweekly from

32 weeks gestation [50]. Towers et al. [54] suggested that

antenatal screening should begin earlier, around 28 weeks

gestation, while David et al. [3] advocated foetal US mon-

itoring every 2 weeks from diagnosis.

Prematurity occurs in up to 60%, with between 10 and

31% having an associated birth defect [47, 55]. Relatively

common associations include gastrointestinal (GI) atresia,

in one small series occurring in 25% of cases [56] and

undescended testis [3, 57, 58]. In a retrospective study by

Nicholas et al. [47] aiming to determine the predictive

value of prenatal factors on outcome in 80 infants with GS,

IUGR was identified as the only significant (RR 1.9,

p = 0.04) predictor of adverse neonatal outcome. The

diagnosis of IUGR itself can be problematic (because of

difficulty measuring the torso), but has been reported to

affect between 30 and 70% of foetuses [53, 59]. Although

the cause of foetal growth failure in gastroschisis remains

unknown, it has been hypothesised to be due to either an

inadequate supply of nutrients or secondary to protein loss

from the exposed viscera [60].

This exposed bowel is vulnerable to injury which can

range in severity from volvulus with loss of the entire

midgut to a more localised intestinal atresia or stenosis, to

widespread inflammatory peel or serositis that can make

the bowel loops indistinguishable from one another

[56, 58]. The inflammatory peel, difficult to quantify pre-

and post-natally, develops after 30 weeks gestation. Aeti-

ological factors include bowel wall exposure to amniotic

fluid and intestinal lymphatic obstruction [60]. Recent

experimental studies to evaluate the roles of amnioex-

change and fetoscopy to reduce either peel, perhaps as a

result of reduced matrix metalloproteinase (MMP) levels in

the amniotic fluid, or GI complications as a result of a

narrow defect, whilst interesting, remain unproven in a

clinical setting [49, 61–63].

The most devastating prenatal complication with GS has

been the uncommon but apparently unpredictable foetal

death, which usually occurs in the third trimester [60, 64]. It

may be caused by an in utero midgut volvulus or probably

more commonly by an acute compromise of umbilical blood

flow by the eviscerated bowel [62, 65, 66]. Recent evidence

suggests a generalised cytokine-mediated inflammatory

response ensues, and this may help explain the failure of

conventional foetal surveillance techniques to reduce still-

birth [49, 50, 66, 67]. Whilst overall stillbirth rates of 10%

have been reported, there appears to be an association

between stillbirth and abnormal amniotic fluid volume

[3, 50]. Reid et al. [50] reported a 50% stillbirth rate in

oligohydramnios compared to 16.7% with high amniotic

fluid volume. Furthermore, 70% of the pregnancies with an

abnormal amniotic fluid volume were delivered preterm

compared with just 30% of cases in which the volume was

normal [50].
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Timing and mode of delivery

There continues to be controversy regarding the timing and

mode of delivery of a foetus with GS. Typically sponta-

neous onset of labour in a mother of a foetus with GS will

occur by 36 weeks of gestation, with the route of delivery

largely determined by obstetric indications [68, 69].

Several studies have advocated earlier delivery, based

either on the development of bowel ischaemia, complicated

GS or upon reaching a gestational age of 38 weeks [40, 50,

54, 64, 70, 71]. Moir et al. [71] prospectively evaluated a

small cohort of 16 women with antenatally diagnosed GS

who were evaluated weekly by US from 26 weeks of

gestation and compared them with a historical control

group. Early delivery was offered after 30 weeks of ges-

tation in those with US evidence of bowel compromise.

Those enrolled in the trial were delivered earlier (34.2 vs.

37.7 weeks), has no bowel compromise, earlier establish-

ment of full enteral feeding and shorter length of stay

(LOS).

Whilst biased with an inadequate control group, this

American study prompted a later randomised controlled

trial in the UK, in which 42 women with prenatally diag-

nosed GS were randomly assigned to either induction of

labour at 36 weeks or allowed to labour spontaneously

[71, 72]. Both groups of women experienced high rates of

caesarean delivery (39%), primarily for foetal distress. No

statistically significant differences were observed between

the two groups regarding time to full enteral or length of

hospital stay. This failure to demonstrate clear benefit,

coupled with in some cases greater morbidity associated

with preterm delivery, has been echoed in a number of

other, non-randomised studies [73, 74]. A systematic

review of 34 full text articles similarly found insufficient

evidence to support induction of labour in GS [75].

In part, these results may reflect a lack of agreement on

the importance of a variety of US criteria used to identify

high-risk patients. These have variously included a bowel

diameter ranging from [6 to 18 mm, bowel wall thicken-

ing of [2 to 3 mm and subjective assessments on bowel

wall peristalsis and the degree of matting of bowel loops

[45, 64, 70, 71, 76–79]. Evaluation and refinement of

objective, standardised antenatal criteria would seem to be

required, but at present early delivery would seem proven

for obstetric indications only [73, 74].

In Australasia, there has been an increasing trend for

delivery via caesarean section for infants with GS, from

41.1% in 1997 to 69% in 2005 [68, 80]. In contrast, an

American study by Payne et al. [55] of 155 infants diag-

nosed between 1990 and December 2007 found that 61%

were born by vaginal delivery, similar to the 59% rate

reported by Skarsgard et al. [78] in Canada. Davis et al.

[45] in their study of 46 neonates with GS born between

1998 and 2007 found no significant difference in outcome

between vaginal and caesarean birth, with 56.5% of their

cohort delivered by caesarean section. A systematic review

by Segel et al. [81] in 2001 had made a similar recom-

mendation, finding no data to support the use of caesarean

section in GS.

Initial management

The traditional approach to the management of a newborn

with GS has been a temporary sterile covering, nasogastric

decompression, resuscitation with intravenous fluids whilst

maintaining normothermia [82]. Heat loss continues to be

an important issue as do high fluid losses from evaporation

and extravasation [1, 3, 83]. Serum glucose levels would

seem especially important because of the associated pre-

maturity and IUGR.

As the uterus remains the ideal and most economical

transportation unit, and as some form of surgical inter-

vention will be required for all infants with GS, a planned

delivery at a facility with both neonatal and paediatric

surgical support would seem both logical and optimal

[39, 84]. Robilio et al. [85] retrospectively reviewed 515

infants with GS delivered after 34 weeks of gestation

between 1992 and 1997 in California, USA. At their ter-

tiary care facility, outborn patients who were statistically

significant more likely to suffer respiratory distress syn-

drome, meconium aspiration and sepsis compared to inborn

neonates. Similar adverse outcomes, including longer LOS,

greater duration of total parenteral nutrition (TPN) and

slower introduction of full enteral feeds, were also identi-

fied in outborns by Kitchanan et al. [83] in a review of 21

patients with AWD admitted to their unit in Queensland,

Australia.

Irrespective of the site of delivery, for those patients

with uncomplicated GS, the surgeon has the choice of

either primary closure (PC) or some form of delayed or

secondary closure, usually under general anaesthesia (GA)

in the operating theatre (OT). Those infants with either

complicated GS or in whom the loss of abdominal domain

obviated complete reduction have generally been treated by

use of a silo, initially sutured to the rim of the defect, with

reduction subsequently staged over several days followed

by formal closure [1, 4, 82]. With the advent of pre-formed,

spring-loaded silos inserted under the abdominal fascia,

several authors have suggested improved outcomes with

reduced morbidity, including reductions in duration of

ventilation, time to first and full feeds, using this approach

[14, 86–88]. The use of pre-formed silos inserted on the

ward, as the first step in a staged reduction with delayed

closure in the OT or even on the ward, was initially

reported in 1995 by Fischer et al. [89]. Several later studies
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have advocated this approach with reported reductions in

the incidence of complications and LOS when compared

with both PC and ward reduction (WR) [14, 87, 90, 91].

Infants with GS have been generally supported by

mechanical ventilation following surgery, which, as a

result the disparity between the volume of the bowel and

abdominal cavity, will generally be associated with an

increase in intra-abdominal pressure [92]. During this time,

appropriate pain management and sedation have been

regarded as the standard of care [93]. Most will also require

central lines for TPN until full enteral feeding has been

established [83, 93].

Ward reduction

Bianchi and Dickson’s [13] pilot study of ‘delayed’ or WR

of the bowel in neonates without GA or sedation in 14

patients on the neonatal nursery was published in 1988.

Whilst the authors concluded that the procedure was safe,

there were two late deaths from a volvulus and perforated

ileal atresia that complicated the WR [13]. Following this

report, the benefits of analgesia and selective use of sedation

have been identified, together with other technical modifi-

cations to enhance the likelihood of successful reduction

[84, 94]. In addition, several exclusion criteria were devel-

oped, including associated atresia, intestinal perforation or

atresia and cardiorespiratory instability [94, 95].

Despite these modifications and the undoubted benefits

of WR, concerns have remained over the risk of mortality

and potential associated short-term complications [95, 96].

A non-randomised, retrospective study of 27 neonates with

GS from Western Australia between 2004 and 2008 com-

pared the results of GA reduction in the OT with WR.

Although the results did not reach statistical significance,

there was a higher incidence of bowel ischaemia, the need

for prolonged TPN and unscheduled return to theatre in the

WR group [97]. These concerns, together with variations in

case selection and technique, have let a number of authors

to recommend a randomised control trail (RCT) as sug-

gested by a systematic review in 2002 [90, 97, 98].

Survival and nutritional outcomes

The survival of infants with GS continues to improve, with

survival rates of greater than 90% following live birth now

routinely reported [44, 68, 83, 99, 100]. There remains

significant associated morbidity, which would appear to be

dependent on the condition and length of the preserved

bowel, complications associated with surgical care and

nutrition, associated anomalies and the consequences of

prematurity and IUGR [11, 64, 74, 101, 102]. Cholestasis

and related hepatic dysfunction remain important sequelae

of prolonged TPN although obstructive jaundice related to

mechanical obstruction of the biliary tree has been reported

[53, 103, 104].

Infants often have ongoing nutritional issues, with

feeding complicated by gastro-oesophageal reflux and

dysmotility [3, 82]. Whilst a well-conducted, multicentre,

randomised, blinded, placebo controlled trial found no

benefit in the value of oral erythromycin on enteral feeding

in infants with GS at a dose of 12 mg/kg/day, a later sys-

temic review found some evidence that higher doses may

be of some benefit in neonates of greater than 32 weeks of

gestation [105, 106]. Early trophic feeding has been asso-

ciated with reduced LOS and shorter duration of TPN, but

the evidence for this approach, whilst logical, remains

weak with a need for further studies [3, 100, 107].

There remain few reviews of the long-term outcomes in

GS survivors. Berseth et al. [108] found that at 3 years of

age, most has poor weight gain despite no apparent

objective or functional evidence of either GI or metabolic

consequences from GS. Similarly, a study of 24 infants at

16–24 months following their repair of GS at a centre in

North America between 2003 and 2005 found that one-

third of infants suffered growth delay [109]. In contrast, in

a review of 22 out of 40 children originally treated for GS

in Germany between 1994 and 2004 at a mean 6.3 years

later, Henrich et al. [110] found that only 9% were below

the third centile for weight and 14% for height. Although

some of these differences may reflect the expected general

improvements in care that will have occurred between

1982 and 2008, there remains a clear need for further data.

Developmental status

The importance of developmental outcomes of infants who

have undergone major surgery is becoming evident, with

recommendations from one review that all infants who

undergo surgery for congenital anomalies be enrolled in

multi-disciplinary follow-up sessions [111].

To date, there have been few studies detailing the neu-

rodevelopmental outcome specifically for infants with GS.

The 1982 study by Berseth et al. [108] found that infants

with GS and EXO had a lower intelligence quotient (IQ),

with a third an IQ of less than 90. South et al. [109]

identified 3 of 24 infants following GS repair that were

assessed as less than 85 using the Bayley Scale of Infant

Development although Henrich et al.’s [110] study sug-

gested that such delays were easily recovered after treat-

ment. Minimal adverse neurodevelopmental outcomes

were also found in a West Australian study which assessed

43 infants with GS at 1 year of age using the Griffiths

Developmental Assessment, reporting a normal median
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general quotient (GQ) at 12 months of age [112]. Clearly,

better evaluation would seem to be required, both to

facilitate optimal medical care and ensure accurate advice

may be given to prospective parents [3, 110].

Summary

The GS has increased in frequency up to 4.72 per 10,000

live births. It represents a major congenital malformation

that occurs very early in gestation. Despite several early

studies claiming evidence of association with a variety of

agents, the additional risks attributed to tobacco con-

sumption and illicit drug use appear low. GS particularly

affects young, teenage mothers who will often be both

unaware of their early pregnancy and unlikely to always

comply with optimal antenatal care. Whilst readily diag-

nosed on antenatal US, the role and frequency of sub-

sequent monitoring appears unclear. Although there

remains no convincing evidence to support either routine

early delivery of elective caesarean section in the absence

of obstetric indications, delivery should optimally occur at

a centre with paediatric surgical facilities. The relative

advantages and complications of WR, staged reduction

using a silo or PC would be better defined through a

multicentre, prospective RCT. As survival rates following

live birth of an infant with GS continue to improve, the

focus should move to improved evaluation of long-term

nutritional and neurodevelopmental outcomes.

References

1. Wilson RD, Johnson MP (2004) Congenital abdominal wall

defects: an update. Fetal Diagn Ther 19:385–398

2. Bernstein P (1940) Gastroschisis, a rare teratological condition

in the newborn. Arch Pediatr 57:505–513

3. David AL, Tan A, Curry J (2008) Gastroschisis: sonographic

diagnosis, associations, management and outcome. Prenat Diagn

28:633–644

4. Islam S (2008) Clinical care outcomes in abdominal wall

defects. Curr Opin Pediatr 20:305–310

5. Jacob C, Langer M (2003) Abdominal wall defects. World J

Surg 27:117–124

6. Maksoud-Filho JG, Tannuri U, da Silva MM et al (2006) The

outcome of newborns with abdominal wall defects according to

the method of abdominal closure: the experience of a single

center. Pediatr Surg Int 22:503–507

7. Lee TC, Barshes NR, Nguyen L et al (2005) Gastroschisis and

biliary atresia in a neonate: uncommon presentation or common

precipitant. Eur J Pediatr Surg 15:434–436

8. Gow KW, Bhatia A, Saad DF et al (2006) Left-sided gastros-

chisis. Am Surg 72:637–640

9. Suver D, Lee SL, Shekherdimian S et al (2008) Left-sided

gastroschisis: higher incidence of extraintestinal congenital

anomalies. Am J Surg 195:663–666

10. Chen CP (2007) Ruptured omphalocele with extracorporeal

intestines mimicking gastroschisis in a fetus with Turner syn-

drome. Prenat Diagn 27:1067–1068

11. Weber TR, Au-Fliegner M, Downard CD et al (2002) Abdom-

inal wall defects. Curr Opin Pediatr 14:491–497

12. Kiesewtter WB (1957) Gastroschisis: report of a case. AMA

Arch Surg 75:28–30

13. Bianchi A, Dickson AP (1998) Elective delayed reduction and

no anesthesia: ‘minimal intervention management’ for gastros-

chisis. J Pediatr Surg 33:1338–1340

14. Schlatter M, Norris K, Uitvlugt N et al (2003) Improved out-

comes in the treatment of gastroschisis using a preformed silo

and delayed repair approach. J Pediatr Surg 38:459–464

15. Goulet O, Sauvat F (2006) Short bowel syndrome and intestinal

transplantation in children. Curr Opin Clin Nutr Metab Care

9:304–313

16. Zaccara B, Iacobelli A, Calzolari A et al (2003) Cardiopulmo-

nary performances in young children and adolescents born with

large abdominal wall defects. J Paediatr Surg 38:478–481

17. Moore TC (1963) Gastroschisis with antenatal evisceration of

intestines and urinary bladder. Ann Surg 158:263–269

18. Mann L, Ferguson-Smith MA, Desai M et al (1984) Prenatal

assessment of anterior abdominal wall defects and their prog-

nosis. Prenat Diagn 4:427–435

19. Lafferty PM, Emmerson AJ, Fleming PJ et al (1989) Anterior

abdominal wall defects. Arch Dis Child 64:1029–1031

20. Moore TC (1977) Gastroschisis and omphalocele: clinical dif-

ferences. Surgery 82:561–568

21. Tan KH, Kilby MD, Whittle MJ et al (1996) Congenital anterior

abdominal wall defects in England and Wales 1987–93: retro-

spective analysis of OPCS data. Br Med J 313:903–906

22. Rankin J, Dillon E, Wright C (1999) Congenital anterior

abdominal wall defects in the north of England, 1986–1996:

occurrence and outcome. Prenat Diagn 19:662–668

23. Rankin J, Pattenden S, Abramsky L et al (2005) Prevalence of

congenital anomalies in five British regions, 1991–99. Arch Dis

Child Fetal Neonatal Ed 90:F374–F379

24. Loane M, Dolk H, Bradbury I (2007) Increasing prevalence of

gastroschisis in Europe 1980–2002: a phenomenon restricted to

younger mothers? Paediatr Perinat Epidemiol 21:363–369

25. Laughon M, Meyer R, Bose C et al (2003) Rising birth preva-

lence of gastroschisis. J Perinatol 23:291–293

26. Feldkamp ML, Carey JC, Sadler TW (2007) Development of

gastroschisis: review of hypotheses, a novel hypothesis, and

implications for research. Am J Med Genet 143A:639–652

27. Forrester MB, Merz RD (2006) Comparison of trends in gas-

troschisis and prenatal illicit drug use rates. J Toxicol Environ

Health 69:1253–1259

28. Mac BT, Robbins JM, Druschel C et al (2009) Demographic and

environmental risk factors for gastroschisis and omphalocele in

the National Birth Defects Prevention Study. J Pediatr Surg

44:1546–1551

29. Hougland KT, Hanna AM, Meyers R et al (2005) Increasing

prevalence of gastroschisis in Utah. J Pediatr Surg 40:535–540

30. Lam PK, Torfs CP (2006) Interaction between maternal smok-

ing and malnutrition in infant risk of gastroschisis. Birth Defects

Res Clin Mol Teratol 76:182–186

31. Siega-Riz AM, Olshan AF, Werler MM et al (2006) Fat intake

and the risk of gastroschisis. Birth Defects Res Clin Mol Teratol

76:241–245

32. Torfs CP, Christianson RE, Iovannisci DM et al (2006) Selected

gene polymorphisms and their interaction with maternal smok-

ing, as risk factors for gastroschisis. Birth Defects Res Clin Mol

Teratol 76:723–730

33. Werler MM (2006) Teratogen update: pseudoephedrine. Birth

Defects Res Clin Mol Teratol 76:445–452

876 Pediatr Surg Int (2010) 26:871–878

123



34. Werler MM, Mitchell AA, Moore CA et al (2009) Is there

epidemiologic evidence to support vascular disruption as a path-

ogenesis of gastroschisis? Am J Med Genet 149A:1399–1406

35. Werler MM, Sheehan JE, Mitchell AA (2002) Maternal medi-

cation use and risks of gastroschisis and small intestinal atresia.

Am J Epidemiol 155:26–31

36. Fielder HM, Poon-King CM, Palmer SR et al (2000) Assessment

of impact on health of residents living near the Nant-y-Gwyddon

landfill site: retrospective analysis. Br Med J 320:19–22

37. Hwang P-J, Kousseff BG (2004) Omphalocele and gastroschisis:

an 18 year review study. Genet Med 6:232–236

38. Vermeij-Keers C, Hartwig NG, van der Werff JF (1996)

Embryonic development of the ventral body wall and its con-

genital malformations. Semin Pediatr Surg 5:82–89

39. Murphy FL, Mazlan TA, Tarheen F et al (2007) Gastroschisis

and exomphalos in Ireland 1998–2004. Does antenatal diagnosis

impact on outcome? Pediatr Surg Int 23:1059–1063

40. Vegunta RK, Wallace LJ, Leonardi MR et al (2005) Perinatal

management of gastroschisis: analysis of a newly established

clinical pathway. J Pediatr Surg 40:528–534

41. Drewett M, Michailidis GD, Burge D (2006) The perinatal

management of gastroschisis. Early Hum Dev 82:305–312

42. Richmond S, Atkins J (2005) A population-based study of the

prenatal diagnosis of congenital malformation over 16 years. Br

J Obstet Gynaecol 112:1349–1357

43. Algert CS, Bowen JR, Hadfield RM et al (2008) Birth at hos-

pitals with co-located paediatric units for infants with correct-

able birth defects. Aust N Z J Obstet Gynaecol 48:273–279

44. Fillingham A, Rankin J (2008) Prevalence, prenatal diagnosis

and survival of gastroschisis. Prenat Diagn 28:1232–1237

45. Davis RP, Treadwell MC, Drongowski RA et al (2009) Risk

stratification in gastroschisis: can prenatal evaluation or early

postnatal factors predict outcome? Pediatr Surg Int 25:319–325

46. Palomaki GE, Hill LE, Knight GJ et al (1988) Second-trimester

maternal serum alpha-fetoprotein levels in pregnancies associated

with gastroschisis and omphalocele. Obstet Gynecol 71:906–909

47. Nicholas SS, Stamilio DM, Dicke JM et al (2009) Predicting

adverse neonatal outcomes in fetuses with abdominal wall

defects using prenatal risk factors. Am J Obstet Gynecol

201:383–386

48. Cedergren M, Selbing A (2006) Detection of fetal structural

abnormalities by an 11–14-week ultrasound dating scan in an

unselected Swedish population. Acta Obstet Gynecol Scand

85:912–915

49. Luton D, Guibourdenche J, Vuillard E et al (2003) Prenatal

management of gastroschisis: the place of the amnioexchange

procedure. Clin Perinatol 30:551–572

50. Reid KP, Dickinson JE, Doherty DA (2003) The epidemiologic

incidence of congenital gastroschisis in Western Australia. Am J

Obstet Gynecol 189:764–768

51. Srivastava V, Mandhan P, Pringle K et al (2009) Rising inci-

dence of gastroschisis and exomphalos in New Zealand. J Pedi-

atr Surg 44:551–555

52. Kandasamy Y, Whitehall J, Gill A et al (2010) Surgical man-

agement of gastroschisis in North Queensland from 1988 to

2007. J Paediatr Child Health 46(1–2):40–44

53. Puligandla PS, Janvier A, Flageole H et al (2004) The signifi-

cance of intrauterine growth restriction is different from pre-

maturity for the outcome of infants with gastroschisis. J Pediatr

Surg 39:1200–1204

54. Towers CV, Carr MH (2008) Antenatal fetal surveillance in

pregnancies complicated by fetal gastroschisis. Am J Obstet

Gynecol 198:686–695

55. Payne NR, Pfleghaar K, Assel B et al (2009) Predicting the

outcome of newborns with gastroschisis. J Pediatr Surg

44:918–923

56. Fleet MS, de La Hunt MN (2000) Intestinal atresia with gas-

troschisis: a selective approach to management. J Pediatr Surg

35:1323–1325

57. Lawson A, de La Hunt MN (2001) Gastroschisis and unde-

scended testis. J Pediatr Surg 36:366–367

58. Lao OB, Larison C, Garrison MM et al (2010) Outcomes in

neonates with gastroschisis in U.S. children’s hospitals. Am J

Perinatol 27:97–101

59. Franchi-Teixeira AR, Weber Guimaraes BM, Nogueira B et al

(2005) Amniotic fluid and intrauterine growth restriction in a

gastroschisis fetal rat model. Fetal Diagn Ther 20:494–497

60. Japaraj RP, Hockey R, Chan FY (2003) Gastroschisis: can

prenatal sonography predict neonatal outcome? Ultrasound

Obstet Gynecol 21:329–333

61. Marder AL, Moise K Jr, Chuang A et al (2008) Amnioexchange

for the treatment of gastroschisis—an in vitro study to determine

the volume and number of exchanges needed. Fetal Diagn Ther

23:95–99

62. Kohl T, Tchatcheva K, Stressig R et al (2009) Is there a ther-

apeutic role for fetoscopic surgery in the prenatal treatment of

gastroschisis? A feasibility study in sheep. Surg Endosc

23:1499–1505

63. Fasching G, Haeusler M, Mayr J et al (2005) Can levels of

interleukins and matrix metalloproteinases in the amniotic fluid

predict postnatal bowel function in fetuses with gastroschisis?

J Pediatr Surg 40:1887–1891

64. Cohen-Overbeek TE, Hatzmann TR, Steegers EA et al (2008)

The outcome of gastroschisis after a prenatal diagnosis or a

diagnosis only at birth. Recommendations for prenatal surveil-

lance. Eur J Obstet Gynecol Reprod Biol 139:21–27

65. Ledbetter DJ (2006) Gastroschisis and omphalocele. Surg Clin

North Am 86:249–260

66. Chabra S (2006) Management of gastroschisis: prenatal, peri-

natal and neonatal. Neoreviews 7:e419–e427

67. Salomon LJ, Mahieu-Caputo D, Jouvet P et al (2004) Fetal home

monitoring for the prenatal management of gastroschisis. Acta

Obstet Gynecol Scand 83:1061–1064

68. Abdel-Latif ME, Bolisetty S, Abeywardana S et al (2008) Mode

of delivery and neonatal survival of infants with gastroschisis in

Australia and New Zealand. J Pediatr Surg 43:1685–1690

69. Lausman AY, Langer JC, Tai M et al (2007) Gastroschisis: what

is the average gestational age of spontaneous delivery? J Pediatr

Surg 42:1816–1821

70. Bond SJ, Harrison MR, Filly RA et al (1988) Severity of

intestinal damage in gastroschisis: correlation with prenatal so-

nographic findings. J Pediatr Surg 23:520–525

71. Moir CR, Ramsey PS, Ogburn PL et al (2004) A prospective

trial of elective preterm delivery for fetal gastroschisis. Am J

Perinatol 21:289–294

72. Logghe HL, Mason GC, Thornton JG et al (2005) A randomized

controlled trial of elective preterm delivery of fetuses with

gastroschisis. J Pediatr Surg 40:1726–1731

73. Huang J, Kurkchubasche AG, Carr SR et al (2002) Benefits of

term delivery in infants with antenatally diagnosed gastroschisis.

Obstet Gynecol 100:695–699

74. Maramreddy H, Fisher J, Slim M et al (2009) Delivery of gas-

troschisis patients before 37 weeks of gestation is associated

with increased morbidities. J Pediatr Surg 44:1360–1366

75. Mozurkewich E, Chilimigras J, Koepke E et al (2009) Indica-

tions for induction of labour: a best-evidence review. Br J Obstet

Gynaecol 116:626–636

76. Houben C, Davenport M, Ade-Ajayi N et al (2009) Closing

gastroschisis: diagnosis, management, and outcomes. J Pediatr

Surg 44:343–347

77. Nick AM, Bruner JP, Moses R et al (2006) Second-trimester

intra-abdominal bowel dilation in fetuses with gastroschisis

Pediatr Surg Int (2010) 26:871–878 877

123



predicts neonatal bowel atresia. Ultrasound Obstet Gynecol

28:821–825

78. Skarsgard ED, Claydon J, Bouchard S et al (2008) Canadian

Pediatric Surgical Network: a population-based pediatric sur-

gery network and database for analyzing surgical birth defects.

The first 100 cases of gastroschisis. J Pediatr Surg 43:30–34

79. Piper HG, Jaksic T (2006) The impact of prenatal bowel dilation

on clinical outcomes in neonates with gastroschisis. J Pediatr

Surg 41:897–900

80. Clark RH, Walker MW, Gauderer MW (2009) Prevalence of

gastroschisis and associated hospital time continue to rise in

neonates who are admitted for intensive care. J Pediatr Surg

44:1108–1112

81. Segel SY, Marder SJ, Parry S et al (2001) Fetal abdominal wall

defects and mode of delivery: a systematic review. Obstet

Gynecol 98:867–873

82. Marven S, Owen A (2008) Contemporary postnatal surgical

management strategies for congenital abdominal wall defects.

Semin Pediatr Surg 17:222–235

83. Kitchanan S, Patole SK, Muller R et al (2000) Neonatal outcome

of gastroschisis and exomphalos: a 10-year review. J Paediatr

Child Health 36:428–430

84. Singh SJ, Fraser A, Leditschke JF et al (2003) Gastroschisis:

determinants of neonatal outcome. Pediatr Surg Int 19:260–265

85. Robilio D, Greve L, Towner D (2001) Gastroschisis outcomes

and the site of delivery. Am J Obstet Gynecol 185:S244

86. Chiu B, Lopoo J, Hoover JD et al (2006) Closing arguments for

gastroschisis: management with silo reduction. J Perinat Med

34:243–245

87. Jensen AR, Waldhausen JH, Kim SS (2009) The use of a spring-

loaded silo for gastroschisis: impact on practice patterns and

outcomes. Arch Surg 144:516–519

88. Allotey J, Davenport M, Njere I et al (2007) Benefit of pre-

formed silos in the management of gastroschisis. Pediatr Surg

Int 23:1065–1069

89. Fischer JD, Chun K, Moores DC et al (1995) Gastroschisis: a

simple technique for staged silo closure. J Pediatr Surg

30:1169–1171

90. Owen A, Marven S, Jackson L et al (2006) Experience of

bedside preformed silo staged reduction and closure for gas-

troschisis. J Pediatr Surg 41:1830–1835

91. Hong L, Wu YM, Yan ZL et al (2010) Modified silo tech-

nique—an easy and effective method to improve the survival

rate of neonates with gastroschisis in Shanghai. Eur J Obstet

Gynecol Reprod Biol 148:31–34

92. Banieghbal B, Gouws M, Davies MR (2006) Respiratory

pressure monitoring as an indirect method of intra-abdominal

pressure measurement in gastroschisis closure. Eur J Pediatr

Surg 16:79–83

93. Davies MW, Kimble RM, Cartwright DW (2005) Gastroschisis:

ward reduction compared with traditional reduction under gen-

eral anesthesia. J Pediatr Surg 40:523–527

94. Kimble RM, Singh SJ, Bourke C et al (2001) Gastroschisis

reduction under analgesia in the neonatal unit. J Pediatr Surg

36:1672–1674

95. Bianchi A, Dickson AP, Alizai NK (2002) Elective delayed

midgut reduction—no anesthesia for gastroschisis: selection and

conversion criteria. J Pediatr Surg 37:1334–1336

96. Dolgin SE, Midulla P, Shlasko E (2000) Unsatisfactory expe-

rience with ‘minimal intervention management’ for gastroschi-

sis. J Pediatr Surg 35:1437–1439

97. Rao SC, Pirie S, Minutillo C et al (2010) Ward reduction of

gastroschisis in a single stage without general anaesthesia may

increase the risk of short-term morbidities: results of a retro-

spective audit. J Paediatr Child Health (in press)

98. Davies MW, Kimble RM, Woodgate PG (2002) Ward reduction

without general anaesthesia versus reduction and repair under

general anaesthesia for gastroschisis in newborn infants. Coch-

rane Database Syst Rev (3):CD003671

99. Salihu HM, Emusu D, Aliyu ZY et al (2004) Mode of delivery

and neonatal survival of infants with isolated gastroschisis.

Obstet Gynecol 104:678–683

100. Sharp M, Bulsara M, Gollow I et al (2000) Gastroschisis: early

enteral feeds may improve outcome. J Paediatr Child Health

36:472–476

101. Charlesworth P, Njere I, Allotey J et al (2007) Postnatal out-

come in gastroschisis: effect of birth weight and gestational age.

J Pediatr Surg 42:815–818

102. van Eijck FC, Wijnen RM, van Goor H (2008) The incidence

and morbidity of adhesions after treatment of neonates with

gastroschisis and omphalocele: a 30-year review. J Pediatr Surg

43:479–483

103. Teoh L, Wong CK, Martin H et al (2005) Anterior abdominal

wall defects and biliary obstruction. J Paediatr Child Health

41:143–146

104. Nathan JD, Rudolph JA, Kocoshis SA et al (2007) Isolated liver

and multivisceral transplantation for total parenteral nutrition-

related end-stage liver disease. J Pediatr Surg 42:143–147

105. Curry JI, Lander AD, Stringer MD (2004) A multicenter, ran-

domized, double-blind, placebo-controlled trial of the prokinetic

agent erythromycin in the postoperative recovery of infants with

gastroschisis. J Pediatr Surg 39:565–569

106. Ng E, Shah VS (2008) Erythromycin for the prevention and

treatment of feeding intolerance in preterm infants. Cochrane

Database Syst Rev (3):CD001815

107. Lunzer H, Menardi G, Brezinka C (2001) Long-term follow-up

of children with prenatally diagnosed omphalocele and gas-

troschisis. J Matern Fetal Med 10:385–392

108. Berseth CL, Malachowski N, Cohn RB et al (1982) Longitudinal

growth and late morbidity of survivors of gastroschisis and

omphalocele. J Pediatr Gastroenterol Nutr 1:375–379

109. South AP, Marshall DD, Bose CL et al (2008) Growth and

neurodevelopment at 16 to 24 months of age for infants born

with gastroschisis. J Perinatol 28:702–706

110. Henrich K, Huemmer HP, Reingruber B et al (2008) Gastros-

chisis and omphalocele: treatments and long-term outcomes.

Pediatr Surg Int 24:167–173

111. Walker K, Holland AJ, Winlaw D et al (2006) Neurodevelop-

mental outcomes and surgery in neonates. J Paediatr Child

Health 42:749–751

112. Minutillo C, Pirie S, McMichael J, Dickinson JE, Rao SC (2009)

Neurodevelopmental outcomes of infants with gastroschisis in

Western Australia: a retrospective study. J Paediatr Child Health

45:A60

878 Pediatr Surg Int (2010) 26:871–878

123


	Gastroschisis: an update
	Abstract
	Introduction
	Incidence
	Aetiology
	Antenatal diagnosis
	Antenatal care
	Timing and mode of delivery
	Initial management
	Ward reduction
	Survival and nutritional outcomes
	Developmental status
	Summary
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


