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INTRODUCTION TO THE NETWORK  
The Canadian Pediatric Surgery Network (CAPSNet) is a multi-disciplinary group of Canadian health 
researchers working together on research issues concerning pediatric surgical care. To date there are 30 
network members, including 21 pediatric surgeons, 5 perinatologists/maternal fetal medicine specialists 
and 4 neonatologists.  
 
The main objectives of the network are to:  
V Maintain a national pediatric surgical database, providing an infrastructure to facilitate and 

encourage collaborative national research.  
V Identify variations in clinical practices across Canadian centres and identify those practices 

which are associated with favourable and unfavourable outcomes.  
V Disseminate new knowledge through effective knowledge translation, and study impact of 

practice change.  
V Study the economic impact of clinical practice decisions to enable identification of treatment 

strategies that are efficacious and cost-effective.  
 
Currently, CAPSNet is in its 9th year of data collection and we are pleased to report that the Network has 
28 manuscripts published and 1 in press. To date, there have been 50 conference proceedings (podium 
or poster presentations) at national and international conferences. For a complete list of all past and 
current CAPSNet projects, please see Appendix II.  
 

RECENT NETWORK ACTIVITY 

NEW NETWORK CO-DIRECTOR AND CAPSNET COORDINATOR 

Dr. Pramod Puligandla has been appointed as the network co-director.  Alison Butler has joined the 
team as the new network coordinator. She has worked hard to get up to speed and was able to attend 
the CAPS meeting in Charlottetown, PEI, last September. 

CAPSNET FUNDING 

CAPSNet remains in a reasonably solid financial position with remaining CIHR grant funds and the 
financial support provided by CAPS. Funding for the CAPSNet Coordinator position has been awarded by 
Dr. Shoo Lee for 3 years, which means sites will continue to have ongoing support. The ultimate 
sustainability of data collection requires a continued transition of the costs of data collection to the 
participating hospitals. We need to continue to work towards this goal. 

CAPSNET DATA ABSTRACTION COSTS 

Our centres across Canada continue to seek out alternate funding sources to ensure the longevity of the 
project, which is a testament to the progress CAPSNet has made over the last couple of years. The 
network is a valuable source of data for researchers across Canada and is also an excellent resource for 
national benchmarking, which can lead to improved health services for CDH and gastroschisis babies.  
Kudos to all the centres that have made this successful transition and thanks to those centres that 
continue to seek out funding for the project. As of December 2013, centres now paying for their own 
data abstraction are:   
 



 

2013 CAPSNet Annual Report (V1)                    - Page 2 of 33 

 
 

 

SITE  PROVINCE 
BC Children's Hospital BCCH British Columbia 

ChilŘǊŜƴΩǎ IƻǎǇƛǘŀƭ ƻŦ 9ŀǎǘŜǊƴ hƴǘŀǊƛƻ CHEO Ontario 

Hamilton aŎaŀǎǘŜǊ /ƘƛƭŘǊŜƴΩǎ HHSC Ontario 

London Health Sciences Centre LHSC Ontario 

Montreal Children's Hospital MCH Quebec 

Royal University Hospital RUH Saskatchewan 

Toronto Sick Kids HSC Ontario 

Victoria General Hospital GVS British Columbia 

 
 

DATABASE HARMONIZATION PROJECTS 

Three projects which will combine CAPSNet data with comparable datasets are under way.  Dr. Sherif 
Emil is the PI of a collaborative group at McGill who have partnered with colleagues at UCLA to try to 
harmonize gastroschisis data from CAPSNet with the OSHPD database (A California Hospital 
administrative database).  Using common data definitions established a priori, data will be analyzed 
independently and combined afterwards, similar to what might be done in a meta-analysis.  Another 
collaboration is underway between CAPSNet and BAPS-CASS, the birth defects database of the British 
Association of Pediatric Surgeons.  In this proposal, a pediatric surgeon from the UK has proposed 
bringing BAPS-CASS data into Canada, and combining the datasets here.  A third project spearheaded by 
Dr. Rob Baird at McGill with colleagues in the US is exploring the use of a technique of dataset 
ƘŀǊƳƻƴƛȊŀǘƛƻƴ ŎŀƭƭŜŘ άCŜƴŜǎǘǊŀǘŜŘ !ƴŀƭȅǎƛǎέΦ  ²ƻǊƪƛƴƎ ǿƛǘƘ a McGill epidemiologist, Dr. Isabel Fortier 
from the Maelstrom Research Centre, the groups plan to use database harmonization methods and 
software to conduct combined studies of cohorts of GS and CDH patients between CAPSNet and the 
/ƘƛƭŘǊŜƴΩǎ IƻǎǇƛǘŀƭǎ bŜonatal Consortium (CHNC).  This method is especially appealing since it offers 
robust dataset integration for outcomes analysis, without exporting data out of either country.  Stay 
tuned for exciting developments in this area!  

THE CANADIAN BILIARY ATRESIA REGISTRY (CBAR) 

Developed by Dr. wƛŎƪ {ŎƘǊŜƛōŜǊΣ ŀ ǇŜŘƛŀǘǊƛŎ ƎŀǎǘǊƻŜƴǘŜǊƻƭƻƎƛǎǘ ŀǘ ./ /ƘƛƭŘǊŜƴΩǎ IƻǎǇƛǘŀƭΣ /.!w ƛǎ 
modeled after the structure and governance of CAPSNet, and shares much of its data collection 
infrastructure.  CBAR will create a national network and database for biliary atresia to enable outcome 
studies and identification of best practices for BA. The CBAR steering committee will be co-chaired by 
Dr. Schreiber and Dr. Jean-Martin Laberge. Other members include Dr. Najma Ahmed (Montreal, 
gastroenterologist), Mr. George Anthopoulos (Montreal, BA parent), Dr. Brian Cameron (Hamilton, 
surgeon), Dr. Sherif Emil (Montreal, surgeon), Dr. Carolina Jimenez (Ottawa, gastroenterologist), Dr. 
Steven Martin (Calgary, gastroenterologist), and Dr. Natalie Yanchar (Halifax, surgeon). In addition to her 
0.5 FTE role as coordinator for CAPSNet, Alison Butler has been hired as the CBAR coordinator, which 
brings additional synergy to the two networks.   
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OTHER PROJECTS 

EPIQ 

The Canadian Neonatal Network (CNN) has developed a national, collaborative practice improvement 
program called EPIQ (Evidence Based Practice for Improving Quality).  This program uses Best Practice 
9ǾƛŘŜƴŎŜ ŀǎ ŘŜǘŜǊƳƛƴŜŘ ōȅ ŎƻƳǇǊŜƘŜƴǎƛǾŜ ƭƛǘŜǊŀǘǳǊŜ ǊŜǾƛŜǿǎ όά9tLv 9ǾƛŘŜƴŎŜ wŜǾƛŜǿǎέύ ŎƻƳōƛƴŜŘ ǿƛth 
quality improvement methods and infrastructure to drive care improvement in NICUs across Canada.   
 
As a collaborative initiative between CNN and CAPSNet, a congenital diaphragmatic hernia (CDH) EPIQ 
program, led by Pramod Puligandla, is being organized to develop a parallel approach to improve care 
and outcomes for CDH across Canada.  Two years ago, a group of CAPSNet surgeons attended a 
Canadian EPIQ conference and workshop to receive methodology training and to meet with a number of 
interested neonatoƭƻƎƛǎǘǎ ǘƻ ŎǊŜŀǘŜ ŀ ǇǊŜƭƛƳƛƴŀǊȅ ƭƛǎǘ ƻŦ ǇƻǘŜƴǘƛŀƭ άōŜǎǘ ǇǊŀŎǘƛŎŜέ ǘƻǇƛŎǎ ǘƘŀǘ ǿƻǳƭŘ ōŜ 
the basis for CDH evidence reviews.   
 
A survey was sent out to Neonatologists and Pediatric Surgeons across Canada in late summer of 2012 
to identify key topics of interest. Seven key topics were identified, which resulted in the creation of 7 
CDH EPIQ review groups whose members are a mixture of pediatric surgeons, neonatologists, pediatric 
intensivists and pediatric anesthesiologists. A list of the seven groups along with their selected review 
topic is listed below:  
 

Ventilation Strategies in CDH 

Dr. Guilherme Sant'Anna 
Dr. Doug McMillan 
Dr. Avash Singh 

Dr. Pramod Puligandla 
Dr. Peter Cox 

Management of Pulmonary Hypertension in CDH 

Dr. Therese Perreault 
Dr. Nicola Rouvinezbouali 

Dr. Alfonso Solimano 

Perinatal Management of CDH 

Dr. Keith Barrington 
Dr. Karel O'Brien 

Dr. Georg Schmoelzer 

Type, Timing and Indications for Surgical Repair in CDH 

Dr. Erik Skarsgard 
Dr. Ahmed Nasr 
Dr. Jeremy Luntley 

Dr. Mary Brindle 
Dr. Jamie Blackwood 
 

Use of Surfactant in CDH 

Dr. Bruno Piedboeuf 
Dr. Andreana Butter 

Dr. Amuchou Soraisham 

Surveillance Protocols for Disability in CDH 

Dr. Anne Synnes 
Dr. Patricia Riley 

Dr. Michelle Bailey 
Dr. Priscilla Chiu 

Palliation in CDH 

Dr. Natalie Yanchar 
Dr. Aideen Moore 

Dr. Robert Baird 
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Groups are currently in the process of developing literature search strategies in collaboration with 
health sciences librarians. The working groups are due to complete their literature searches and consort 
diagrams by Spring, 2014. Evidence will be summarized and graded and will be used by expert panels for 
the development of practice guidelines and care bundles. 

SECONDARY ANALYSIS PROJECT 

This CIHR-funded project combines CAPSNet data with Vital Statistics data and explores the 
epidemiology of gastroschisis based on geospatial incidence variation in Canada.  Working with 
Geographic Information System epidemiologists in Toronto, the research team (Skarsgard, PI, Brindle, 
co-PI) is using a case control methodology to study maternal exposures at the level of household 
dissemination areas (determined by maternal postal code of residence).  The other component of the 
study looks at aboriginal health outcomes for gastroschisis and CDH, and is being done in collaboration 
with an Aboriginal Health outcomes researcher, Dr Margo Greenwood of UNBC. 
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Dr. Priscilla Chiu Hospital for Sick Children, Toronto 

Dr. Helen Flageole McMaster University Medical Centre, Hamilton 

Dr.  Sharifa Himidan Hospital for Sick Children, Toronto 

Dr. Richard Keijzer /ƘƛƭŘǊŜƴΩǎ IƻǎǇƛǘŀƭΣ ²ƛƴƴƛǇŜƎ 

5ǊΦ WŜŀƴπaŀǊǘƛƴ [ŀōŜǊƎŜ aƻƴǘǊŞŀƭ /ƘƛƭŘǊŜƴΩǎ IƻǎǇƛǘŀƭΣ aƻƴǘǊŞŀƭ 

Dr. Aideen Moore Mount Sinai Hospital, Toronto ς Neonatology 

Dr. Pramod Puligandla aƻƴǘǊŞŀƭ /ƘƛƭŘǊŜƴΩǎ IƻǎǇital, Montréal 

Dr. Greg Ryan aƻǳƴǘ {ƛƴŀƛ IƻǎǇƛǘŀƭΣ ¢ƻǊƻƴǘƻπtŜǊƛƴŀǘƻƭƻƎȅ 

Dr. Prakeshkumar S Shah Mount Sinai Hospital, Neonatology 

Dr. Erik Skarsgard ./ /ƘƛƭŘǊŜƴΩǎ IƻǎǇƛǘŀƭΣ ±ŀƴŎƻǳǾŜǊ 

Dr. Doug Wilson University of Calgary, /ŀƭƎŀǊȅπtŜǊƛƴŀǘƻƭƻƎȅ 
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Charlene Cars, Lola Cartier, Megan Clark, Natalie Condron, Valerie Cook, Victoria Delio, Alda DiBattista, 
Nathalie Fredette, Aimee Goss, Faye Hickey, Ullas Kapoor, Erin Kehoe, Robin Knighton, Lizy Kodiattu, 
Tanya McKee, Richa Metha, Nima Mirakhur, [ƻǊŜŀƴƴŜ 5ΩhǊŀȊƛƻ, Kruti Patel, Daniel Pierrard, Rashmi 
Raghavan, MaryJo Ricci, Margaret Ruddy, Andrea Secord, Wendy Seidlitz, Ellen Townson, François 
Tshibemba, Jocelyne Vallée, and Susan Wadsworth.   
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We also acknowledge the many trainees, their site sponsors and the CAPSNet Steering Committee 
members who have and are currently utilizing the data for analyses (for a full list of ancillary projects to 
date see Appendix II). 
 
CAPSNet is grateful for the financial support received from the Canadian Institutes of Health Research 
(CIHR), the Executive Council of the Canadian Association of Pediatric Surgeons (CAPS), the CIHR team in 
aŀǘŜǊƴŀƭπLƴŦŀƴǘ /ŀǊŜ όaƛ/ŀǊŜύ ŀǎ ǿŜƭƭ ŀǎ ƛƴπƪƛƴŘ ŎƻƴǘǊƛōǳǘƛƻƴǎ ŦǊƻƳ /bbΦ 
 

 

2013 DATA ANALYSIS (DATA UNTIL MARCH 31, 2013) 
This CAPSNet Annual Report combines data from two versions of the CAPSNet database (2005 and 2012) 
and includes babies born until March 31, 2013. Changes in data definitions and variable formatting 
meant that some variables previously reported may be reported or analyzed in different ways. Every 
effort was made to analyze the data in a manner that unifies all variables and that considers any 
changes in definitions. Babies born until December 31, 2011 were entered into the old database version.  
For all data requests, it is important to note that new variables added into the database redesign will 
only be available for babies born January 1st, 2012 or later. 
 
Cases included in this report were contributed by the CAPSNet centres listed below.  All cases meet the 
CAPSNet eligibility criteria of a diagnosis of Gastroschisis (GS) or Congenital Diaphragmatic Hernia (CDH) 
made prenatally or within 7 days of life. Data from the CAPSNet database has been cleaned by the 
CAPSNet coordinating centre and checked with abstractors in the event of a possible discrepancy. Data 
from the CNN database has been cleaned by the CNN coordinating centre.  
 
Individual cases are attributed to the centre in which the surgery took place (i.e., if a baby was admitted 
at CAPSNet centre A but transferred to CAPSNet centre B for surgery, the baby is included as a case for 
CAPSNet centre B). Finally, information from transfers within CAPSNet or CNN have been linked where 
possible in order to provide as complete of a picture as possible for  ǘƘŜ ōŀōȅΩǎ ŎƻƳǇƭŜǘŜ ŎƻǳǊǎŜ ƻŦ 
hospital care.  
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CONTRIBUTING CENTRES FOR THE 2013 ANNUAL REPORT  

Site City Province 

Victoria General Hospital Victoria BC  

British Columbia /ƘƛƭŘǊŜƴΩǎ IƻǎǇƛǘŀƭ Vancouver BC  

!ƭōŜǊǘŀ /ƘƛƭŘǊŜƴΩǎ IƻǎǇƛǘŀƭ Calgary AB  

University of Alberta Hospital Edmonton AB  

Royal University Hospital Saskatoon SK  

Winnipeg Health Sciences Centre 
 in cooperation with St. Boniface General Hospital 

Winnipeg 
Winnipeg 

MB  
MB  

Hospital for Sick Children 
 in cooperation with Mount Sinai Hospital 

Toronto 
Toronto 

ON  
ON  

aŎaŀǎǘŜǊ /ƘƛƭŘǊŜƴΩǎ IƻǎǇƛǘŀƭ Hamilton ON  

London Health Sciences Centre London ON  

Kingston General Hospital Kingston ON  

/ƘƛƭŘǊŜƴΩǎ IƻǎǇƛǘŀƭ ƻŦ 9ŀǎǘŜǊƴ hƴǘŀǊƛƻ 
 in cooperation with The Ottawa Hospital 

Ottawa 
Ottawa 

ON  
ON  

aƻƴǘǊŞŀƭ /ƘƛƭŘǊŜƴΩǎ IƻǎǇƛǘŀƭ 
 in cooperation with McGill University Health Centre 

Montréal 
Montréal 

QC  
QC  

Hôpital Ste-Justine Montréal QC  

/ŜƴǘǊŜ IƻǎǇƛǘŀƭƛŜǊ ŘŜ [Ω¦ƴƛǾŜǊǎƛǘŞ [ŀǾŀƭ Ste-Foy QC  

IWK Health Centre Halifax NS  

WŀƴŜǿŀȅ /ƘƛƭŘǊŜƴΩǎ IŜŀƭǘƘ ŀƴŘ wŜƘŀōƛƭƛǘŀǘƛƻƴ /ŜƴǘǊŜ {ǘΦ WƻƘƴΩǎ NL 
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SUMMARY OF DATA BY DIAGNOSIS AND BIRTH OUTCOMES 
*Cases included in this analysis are grouped as aggregate data for babies born from 2005 to March 31st, 2013. There were a total of (11), birth 
cases that have not been included in any of the tables or analyses due to unlinked CNN data. 

 
 

 Congenital 
Diaphragmatic Hernia 

(CDH) 

Gastroschisis 
(GS) 

Other/Unknown CAPSNet 
total 

Complete live births 442 793 -- 1235 

Still-births and spontaneous 
abortions 

5 11 -- 16 

Elective terminations 56 14 -- 70 

Died prior to CAPSNet 
admission  
Represents live births where the infant did 
not survive to admission at a CAPSNet 
tertiary pediatric centre (e.g., live births in 
a community setting where the baby did 
not survive transfer, or live births at a non-
CAPSNet with a planned palliative 
approach). 
 

17 2 -- 19 

Unknown/Lost 6 10 -- 16 

Subtotal  526 830 1356 

Incomplete cases/ Other 
Diagnosis 
Represents 2005-2013 cases for which 
there is only partial data entry and/or the 
baby is still in hospital, as of Oct 30th, 2013.  

17 50 42 109 

Total Case Incidence 1465 

 

ANTENATAL MISDIAGNOSES 

V 2 cases of suspected CDH were ŎƻƴŦƛǊƳŜŘ ŀǘ ōƛǊǘƘ ŀǎ άƻǘƘŜǊέ (n=1) and άŎƻƴƎŜƴƛǘŀƭ hiatal 
ƘŜǊƴƛŀέ (n=1).  

V 7 cases of suspected D{ ǿŜǊŜ ŎƻƴŦƛǊƳŜŘ ŀǘ ōƛǊǘƘ ŀǎ άƻmphaloceleέ (n=5), and άƻǘƘŜǊέ όn=2). 
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GRAPH A: DISTRIBUTION OF GS CASES BY CENTRE 

 

GRAPH B: DISTRIBUTION OF CDH CASES BY CENTRE 
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GASTROSCHISIS DESCRIPTIVE ANALYSES 

TABLE 1.0: PATIENT POPULATION 

GS complete live births 

n = 793 

Overall survival rate*  97.1% 

Inborn rate  77.9% 

Mean birth weight  
2450.0 g 

Mean GA  
36 weeks 

Proportion of males  52.1% 

Proportion of males with 
undescended testis/testes 

 

14.0% 

Isolated defect**  73.4% 

SNAP-II scores (n = 737)** * 

         Mean - survivors (n=714) 

         Mean-non-survivors (n=23) 

 

         Median - survivors (n=714) 

         Median-non-survivors (n=23) 

 

 

 

 

 

 

 

 

 

9.7 
17.8 
 
 
6 

14 

ϝ /ŀǎŜǎ ǿƛǘƘ ŀ ǊŜǇƻǊǘŜŘ ŘƛǎŎƘŀǊƎŜ ŘŜǎǘƛƴŀǘƛƻƴ ŀǎ άƘƻƳŜέ ƻǊ άƘƻǎǇƛǘŀƭέ ǿŜǊŜ ƎǊƻǳǇŜŘ ǳƴŘŜǊ ǎǳǊǾƛǾƻǊǎ.  
**  An isolated defect determined based on the absence of other congenital anomalies as entered in the CNN database. 
** *SNAP-II: Score for Neonatal Acute Physiology, version II. See Appendix I for definitions.   

TABLE 1.1:  SURVIVAL BY CENTRE VOLUME 

The following table shows the survival rate grouped by centre volume. Low volume centres are those 
that see an average of <3 GS cases per year, high volume ŎŜƴǘǊŜǎ ǎŜŜ ŀƴ ŀǾŜǊŀƎŜ җ ф D{ ŎŀǎŜǎ ǇŜǊ ȅŜŀǊΤ 
and mid volume centres includes all those in between.  

GASTROSCHISIS PROGNOSTIC SCORE (GPS)  

The Gastroschisis Prognostic Score (GPS) was developed by Cowan et al1 using CAPSNet data collected at 
the time of tƘŜ ǎǳǊƎŜƻƴΩǎ ŦƛǊǎǘ Ǿƛǎǳŀƭ ŀǎǎŜǎǎƳŜƴǘ ƻŦ ǘƘŜ ōƻǿŜƭΦ ¢ƘŜ ōƻǿŜƭ ƛƴƧǳǊȅ ǾŀǊƛŀōƭŜǎ όƳŀǘǘƛƴƎΣ 
atresia, necrosis, perforation) were weighted based on a regression analysis, thus creating the GPS, 
which was validated using the CAPSNet database (patients born May 2005ςMay 2009).  The GPS risk 
group is assigned based on the composite GPS score. For scores of <2, the patient is considered low risk. 
Patients are considered as high risk for morbidity if their ǎŎƻǊŜ ƛǎ җ н ǿƘile infants with ǎŎƻǊŜǎ җ п have a 
high risk for both morbidity and mortality. 
 

                                                           
1 Cowan KN, Puligandla PS, Laberge JM, Skarsgard ED, Bouchard S, Yanchar N, Kim P, Lee SK, McMillan D, von Dadelszen P, and the Canadian 

 



 

2013 CAPSNet Annual Report (V1)                    - Page 10 of 33 

 
 

   SNAP-II Gastroschisis Prognostic Score 

Centre volume Count (n) Survival 
(%) 

Median Range Mean Range 

High (4 centres) 400 97.5% 5 0-51 1.4 0-12 

Mid (8 centres) 343 97.1% 7 0-68 1.1 0-10 

Low (4 centres) 50 94.0% 7 0-50 1.5 0-9 

* Non-survivors are defined as those babies ǿƘƻǎŜ ŘƛǎŎƘŀǊƎŜ ŘŜǎǘƛƴŀǘƛƻƴ ǿŀǎ ǊŜǇƻǊǘŜŘ ŀǎ άŘƛŜŘέ. All other cases reported as 
ŘƛǎŎƘŀǊƎŜŘ ǘƻ άƘƻƳŜέΣ άƘƻǎǇƛǘŀƭέ ƻǊ another destination were grouped under survivors. 

 

GS Ultrasound Measurements 
Bowel dilation thickness measurements taken during ultrasound examinations at 4 different time points 
were recorded as follows:   
 

1. First ultrasound taken at the tertiary CAPSNet centre; 
2. Last ultrasound taken between 23+0 and 31+6 weeks; 
3. Last ultrasound taken between 32+0 and 34+6 weeks; and 
4. Last ultrasound before delivery 

 
The data presented reflects the worst (i.e. greatest) measurement reported on any of the above 
ultrasounds. No dilation reported indicates that at least one ultrasound examination was recorded but 
the variable was either not measured or reported as not dilated; dilated, but no measurement indicates 
that bowel dilation was reported, but no measurement was provided; no ultrasound indicates that no 
ultrasound examination was recorded. 

FIGURE 1.2: MAXIMUM BOWEL DILATION REPORTED ON ANTENATAL ULTRASOUND 
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FIGURE 1.3: EARLY VS. LATE ANTENATAL REFERRAL  

Not referred means that the mother was not referred to a tertiary centre prior to delivery.  
 

 
 

GRAPH 1.4: GESTATIONAL AGE AT BIRTH 

Gestational age is in complete weeks and calculated according to an algorithm in CNN, which considers 
both pediatric and obstetric estimates. 
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TABLE 1.5: ANTENATAL DELIVERY PLAN AS OF 32 WEEKS GESTATIONAL AGE 

 
 

 N % 

No pre-determined plan 148 18% 

Spontaneous vaginal delivery 235 28% 

Elective Caesarean Section - Maternal Factors 30 4% 

Elective Caesarean - Fetal Factors 27 3% 

Induction 309 37% 

Other 10 1% 

Unknown 71 9% 
 *This table includes all pregnancy outcomes (n =830) 

 

GRAPH 1.6: PROPORTION OF CAESAREAN SECTION GROUPED BY SITE - 2005 TO 2013 

CAPSNet data reports delivery type in 3 categories: vaginal delivery, caesarean, and unknown. The 
percentage of caesarean section deliveries is presented below by site. The denominator for each year is 
the total number of GS cases where delivery type was reported. Note that years in which a site had zero 
reported cases were not included in the average calculation. 
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TABLE 1.7: TIMING OF GASTROSCHISIS CLOSURE 

The denominator in this figure is the number of cases in which surgery was performed (n=785). 
 
 

Timing of Closure n % 

< 6 hours 376 48% 

6-12 hours 73 9% 

12-24 hours 29 4% 

> 24 hours 295 38% 

Unknown 12 2% 

 

GRAPH 1.8: SURGEONΩS TREATMENT INTENT BY CENTRE 

 
The denominator in this figure is the number of cases in which surgery was performed (n=785).  Across 
ŀƭƭ ŎŜƴǘǊŜǎΣ ǘƘŜ ǎǳǊƎŜƻƴΩǎ ǘǊŜŀǘƳŜƴǘ ƛƴǘŜƴǘ ǿŀǎ ǘƻ ǇŜǊŦƻǊƳ an urgent primary closure in 54% (n=421) of 
cases and elective primary closure (enabled by a silo) in 44% (n= 348). In the remaining 2% (n=16) of 
ŎŀǎŜǎΣ ǘƘŜ ǎǳǊƎŜƻƴΩǎ ǘǊŜŀǘƳŜƴǘ ƛƴǘŜƴǘ ƛǎ ǳƴƪƴƻǿƴΦ  
 
The CAPSNet definition of urgent primary closure is repair of the defect within 6 hours of NICU 
admission.  Elective primary closure is delayed repair (>24 h) of the defect facilitated by silo placement. 
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FIGURE 1.9: METHOD OF SURGICAL CLOSURE 
 
CAPSNet data reports method of surgical closure in 7 categories: primary fascia, mass closure, umbilical 
cord flap closure, skin flap closure, biologic dressing*, and unknown. The percent of each closure type 
reported is presented below. The denominator for each time period is the total number of surgical 
closure types. Where DOB is unknown (n= 7), cases were grouped in the time period of 2005-2008. 
*Category added in 2012 
 

FIGURE 1.9A: METHOD OF SURGICAL CLOSURE ς 2005 TO 2008 

 
 

FIGURE 1.9B: METHOD OF SURGICAL CLOSURE ς 2009 TO 2013 
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TABLE 1.10: OPERATIVE SUCCESS 
 
Of 785 primary operations, 83% were recorded as successful. The 17% reported as failed initial closures 
were for the following reasons: 
 

 N % 

Bowel not reducible 90 67% 

Bowel would reduce, but IPP or PIP too high to close 12 9% 

Bowel would reduce, but seemed too tight to close 23 17% 

Unknown or missing 10 7% 

 

FIGURE 1.11A: PROPORTIONAL GASTROSCHISIS PROGNOSTIC SCORE (GPS) SCORING 

The GPS risk group is assigned based on the composite GPS score. For scores of <2, the patient is 
considered low risk (67.5%; n=535). Patients are considered as high risk for morbidity if their ǎŎƻǊŜ ƛǎ җ н 
while infants with ǎŎƻǊŜǎ җ п have a high risk for both morbidity and mortality. Of the patients at high 
risk (17.5%; n = 139), 75% are at a high risk for mortality (n = 104). 
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TABLE 1.11B: SELECTED NEONATAL OUTCOMES STRATIFIED BY GPS RISK 

 
 

GRAPH 1.12: SELECTED NEONATAL COMPLICATIONS  

 
 

*For outcome definitions, please see appendix I  
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 Length of Stay TPN Days Days to Enteral Feeds 
*cases with incomplete or unverified data were omitted from final calculations for each stratified group 

ALL CASES (n = 793) 

Mean 57.4 45.3 18.0 

Median 36.5 28 14 

Range 1 - 627 2 ς 604 1 - 216 

 

LOW RISK (GPS < 2; n = 535) 
*0.9% (n=5) of low risk died 

Mean 46.5 36.8 16.1 

Median 34 27 13 

Range 1 - 595 3 ς 573 3 - 216 

 

HIGH RISK: MORBIDITY (GPS җ 2; n = 139)  
*11% (n=13) of high risk died 

Mean 96.3 75.1 26.3 

Median 68 51 19 

Range 1 ς 627 4 - 604 2 - 166 

 HIGH RISK: MORTALITY (GPS җ 4; subgroup of high risk group above: n = 104)  
*12.5% (n=13) of subgroup died 

 Mean 95.9 77.7 27.6 

Median 65.5 50 20 

Range 1 - 627 4 ς 604 2 - 166 
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CONGENITAL DIAPHRAGMATIC HERNIA DESCRIPTIVE ANALYSES 

TABLE 2.0: PATIENT POPULATION 

 

CDH complete live births  

n = 442 

Overall survival rate* 79.2% 

Died without surgery 14.3% 

Inborn rate 60.6% 

Mean GA 37 weeks 

No prenatal diagnosis 35.7% 

Mean birth weight 3054.3 grams 

Mean age at repair 6 days 

Proportion of males 59.0% 

Isolated defect** 59.0% 

Proportion requiring ECMO 7.0% 

Proportion with left-sided defect 71.0% 

SNAP-II scores*** 

         Mean ς survivors (n= 323) 

         Mean ς non-survivors (n= 87) 

 

         Median ς survivors (n=323) 

         Median ς non-survivors (n=87) 

 

14.6 

33.9 

 

12.0 

32.0 

ϝ /ŀǎŜǎ ǿƛǘƘ ŀ ǊŜǇƻǊǘŜŘ ŘƛǎŎƘŀǊƎŜ ŘŜǎǘƛƴŀǘƛƻƴ ŀǎ άƘƻƳŜέ ƻǊ άƘƻǎǇƛǘŀƭέ ǿŜǊŜ ƎǊƻǳǇŜŘ ǳƴŘŜǊ ǎǳǊǾƛǾƻǊǎ. 
**An isolated defect determined based on the absence of another congenital anomalies as entered in the CNN database. 
***SNAP-II: Score for Neonatal Acute Physiology, version II. See Appendix I for definitions.   
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TABLE 2.1: SURVIVAL BY CENTRE VOLUME 

This table shows the survival rate grouped by centre volume. Low volume centres are those that see on 
average <2 CDH cases per year, high volume ŎŜƴǘǊŜǎ ǎŜŜ ŀƴ ŀǾŜǊŀƎŜ җ р /5I ŎŀǎŜǎ ǇŜǊ ȅŜŀǊΤ ŀƴŘ mid 
volume centres include all those in between. 

 

 Count (n) Survival (%) SNAP-II Median SNAP-II Range 

High volume (4 centres) 268 79.1% 12 0-77 

Mid volume (7 centres) 143 79.0% 16 0-68 

Low volume (5 centres) 31 87.1% 16 0-53 

 

 
FIGURE 2.2: MAXIMUM LUNG-HEAD RATIO (LHR)  
 
LHR is measured during ultrasound interrogations for infants with a prenatal diagnosis of CDH. The data 
presented here reflects the best (i.e. greatest) measurement reported on any one ultrasound 
examination for the periods listed below: 
 

1. First ultrasound taken at the tertiary CAPSNet centre; 
2. Last ultrasound taken between 23+0 and 27+6 weeks; 
3. Last ultrasound taken between 28+0 and 32+6 weeks; and 
4. Last ultrasound before delivery 

 
Not measured indicates that at least one ultrasound was recorded, but the lung-head ratio was not 
measured.  
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FIGURE 2.3: EARLY VS. LATE INITIAL VISIT 

Not referred means that the mother was not referred to a tertiary centre prior to delivery. Of the 
patients who were not referred prenatally (24%, n=128), 87.5% were not prenatally diagnosed (n=112). 
 

 

GRAPH 2.4: GESTATIONAL AGE AT BIRTH 

Gestational age is in complete weeks and calculated according to the CNN algorithm, which considers 
both pediatric and obstetric estimates. 
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