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SECTION I:  EXECUTIVE SUMMARY

On November 5, 2001, the Minister of Health and Long-Term Care called for a provincial review
of specialized pediatric services.  This report provides the findings and recommendations of the
Specialized Pediatric Services Review Committee (SPSRC), the provincial committee formed to
provide advice to the Minister.  The SPSRC included representation from the province’s five
academic health sciences centres (AHSCs) with specialized pediatric programs and the Ministry
of Health and Long-Term Care.

This report provides a review and recommendations for the future delivery of pediatric cardiac
surgery.   As well, preliminary recommendations on pediatric organ transplantation are provided
based on the information currently available.

The report builds on the considerable work done in the past on this topic, including the Health
Services Restructuring Commission’s (HSRC) provincial review of specialized pediatric services.
The HSRC’s report has been used by the SPSRC as a reference point for its work. The HSRC’s
major recommendations included: consolidation of pediatric cardiac surgery at The Hospital for
Sick Children (if Children’s Hospital of Eastern Ontario is unable to attain 200 annual cases);
consolidation of kidney, heart, lung, and liver transplants at The Hospital For Sick Children for
patients under 15 years old; and establishment of a pediatric coordinating group to develop
guidelines to include minimum volumes for critical mass.  The SPSRC updated the HSRC’s data
and analyses, which was based on 1995/96 data, to provide a current context upon which to
base recommendations for the future delivery of tertiary pediatric cardiac surgery and pediatric
transplantation services.

Several jurisdictions have recently studied specialized pediatric services, especially tertiary
pediatric cardiac surgery.  Section V provides an overview of information from Winnipeg and
Bristol, England. As well, several recent research articles are highlighted.  A recurring theme
across jurisdictions is the positive relationship between volumes of procedures and favourable
outcomes.

Highlights of the key observations and trends for pediatric cardiac surgery include:

•  The incidence of congenital heart disease is expected to remain the same over time.
•  The total number of surgeries is declining given that multiple interventions are now

completed during one operation.
•  The update to the HSRC analysis reveals a 12.2 % decrease in tertiary pediatric cardiac

surgery between 1995/96 and 2000/01. (0 to 14 age group, excluding neonates)
•  There does not appear to be any new data or research to support a change to the HSRC

recommendations.
•  CHEO’s tertiary pediatric cardiac surgery cases have decreased since the HSRC review.
•  LHSC’s decision to discontinue tertiary pediatric surgery is consistent with national and

international research and trends and supported by a province-wide review of the
number of children requiring cardiac surgery.
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Consideration of updated province-wide information, national/international trends, and current
research led the SPSRC to make the following recommendations for the delivery of pediatric
cardiac surgery in Ontario:

(1) To ensure best outcomes, a coordinated system of tertiary pediatric services is required
in the province and includes both surgical and medical services. The five academic
centres should build on the experience of the SPSRC and commit to closer, collaborative
relationships to effect this change and ensure access to specialized care.

(2) Tertiary pediatric cardiac surgery should be centralized on one site with a targeted
implementation date of April 2003.  The recommended site is The Hospital for Sick
Children.

(3) Given that current medical practice recommends on-site surgical back-up for
interventional catheterization procedures, pediatric cardiology using these methods,
including immediate post-operative intensive care, should also be centralized at the
same site, unless otherwise agreed to by members of the pediatric cardiac network (a
medical forum proposed by Chairs/Chiefs not yet established).

(4) The five AHSCs will collaborate with the Ministry of Health and Long-Term Care to make
further recommendations on the provision of supports for families traveling greater
distances for tertiary pediatric cardiac surgery.

(5) To support the tertiary pediatric surgery program transfer and consolidation of these
services on one site, a regional model for pediatric intensive care, including pre-
operative and post-operative care must be developed.

(6) Pediatric cardiac specialists in a tertiary pediatric setting should undertake tertiary
pediatric cardiac surgery involving neonates and the 0 to 14 age groups.

(7) The single site must be capable of providing service in both Official Languages.

For transplantation services, the following recommendations were made:

(1) The Hospital for Sick Children should continue to be the sole provider of heart
transplantation services for the pediatric population.

(2) The Hospital for Sick Children should continue its role as the sole provider of kidney
transplantation services for children aged 0 to 14 years, recognizing that London
provides kidney transplantation for the 15 to 18 age group.

(3) The SPSRC does not recommend a change to the delivery of liver transplantation
services at the HSC and LHSC at this time. Program consolidation however, may be a
future consideration for review by the proposed Specialized Pediatric Coordinating
Council when it is established.

(4) All other pediatric solid organ transplantation (e.g., lung, small bowel) should continue
to be solely provided at The Hospital for Sick Children. The referring centres will
continue to offer pre- and post-surgical transplantation care in a coordinated manner.

(5) The proposed SPCC should give future consideration for a more in-depth review of
provincial transplantation services with respect to considerations of quality of care, best
outcomes and critical mass and pre- and post-surgical care. This review should extend
to all hospitals offering pediatric transplant services.

Although the SPSRC process focused on provincial data, current research, and the expert
opinion of the physician committee members, it also provided an opportunity for a group of
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concerned citizens from Southwestern Ontario to meet with the SPSRC Chair and the SPSRC’s
London Health Sciences Centre representatives.  The Southwestern Ontario Pediatric Parent
Organization prepared a written submission, which was received and tabled with the SPSRC.
Their submission expressed concerns with access and quality of care related to specialized
pediatric programs, particularly the effect on residents of Southwestern Ontario caused by
London’s pediatric cardiac surgery program moving to Toronto.  The SPSRC felt that the input
was important and helped to make recommendations that take into account the impact on
children and their families posed by traveling significant distances from home to receive highly
specialized pediatric services.

To improve quality of care and health outcomes for Ontario's children, the SPSRC recognized
the importance of strengthening the current delivery of care.  To strengthen pediatric cardiac
care, the five centres need to work together as a pediatric cardiac system, to utilize each centre
in an appropriate role in the care of pediatric cardiac patients - this led to the recommendation
for a regional model for pediatric intensive care, including pre-operative and post-operative
care.  Within this model, the lowest mortality rates and therefore, best outcomes will be
ensured with the consolidation of the surgery component of pediatric cardiac care.

The report concludes with the recommendation for the creation of a Specialized Pediatric
Coordinating Council (SPCC) for hospital-based specialized pediatric services.  The SPCC would
be advisory to the Ministry of Health and Long-Term Care and would provide an ongoing focus
on the provision of highly specialized, tertiary and quaternary services for children.  Initial
membership would include the five pediatric AHSCs and a representative from Northern
Ontario.
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SECTION II:  INTRODUCTION

On November 5, 2001, the Minister of Health and Long-Term Care called for a review of
specialized pediatric services in the province.  This report provides the findings and
recommendations of the Specialized Pediatric Services Review Committee (SPSRC).

The CEOs and Academic Chairs/Chiefs of the five academic health sciences centres with
specialized pediatric programs participated in the review. The centres are:  Children's Hospital
at Hamilton Health Sciences; Kingston General Hospital; Children's Hospital of Western Ontario
at London Health Sciences Centre; Children’s Hospital of Eastern Ontario (Ottawa); and, The
Hospital for Sick Children (Toronto).  The Ministry of Health and Long-Term Care participated
through the Assistant Deputy Minister and the Executive Director, Health Care Programs as co-
chairs.  Also participating from the ministry were Regional Directors for the four regions above,
and the Assistant Deputy Ministers of the Health Services and Integrated Services for Children
divisions.

The SPSRC focused on highly specialized pediatric services including cardiac surgery, and
kidney, heart and liver transplantation.  This focus reflects the following realities: these tertiary
types of cases are the most complex, are delivered by only a few hospitals’, and have been
previously reviewed by the Health Services Restructuring Commission (HSRC); the patient
conditions addressed are life-threatening; specialized technology and skills and expertise are
required to deliver services; and, patient outcomes have been studied.

A further impetus for the review was that the London Health Sciences Centre (LHSC) had
reviewed a number of its programs and took a decision to divest several programs including
tertiary pediatric cardiac surgery and pediatric heart transplant.  Since November 2001, LHSC
has not provided tertiary pediatric cardiac surgery or pediatric heart transplant – this coincided
with the loss of their sole pediatric cardiac surgeon.

There has been considerable work done in the past on specialized pediatric services.  From
1997 to 1999, the HSRC conducted a review of these programs in the province.  The HSRC’s
report, Coordinating and Consolidating Specialized Pediatric Services in Ontario, February 1999,
was provided to the Minister.

In its report, the HSRC recommended that pediatric heart, kidney and liver transplants for
children under 15 years of age be consolidated at The Hospital for Sick Children (HSC), based
on expert panel advice.  It also recommended that tertiary pediatric cardiac surgery occur at
HSC and Children's Hospital for Eastern Ontario (CHEO) and that should CHEO not achieve
tertiary pediatric cardiac surgery cases of 200 annually, then consolidation of all tertiary
pediatric cardiac surgery take place at The Hospital for Sick Children.  (Further information on
the HSRC process and recommendations is provided in Section IV of this report).
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The HSRC’s report has been used by the SPSRC as a reference point for its work.  This allows
for maximization of the considerable work completed to date.  In evaluating the specialized
pediatric services hospital system, the HSRC used data from the fiscal year 1995/96.  The
current review replicates the HSRC’s analyses and updates the data to include all years between
1995/96 and 2000/01.  As well, the current analyses include two additional age groups, namely
newborns (0 to 28 days old) and children aged 15 to 18 years.

Reviewing the provision of specialized pediatric services is not unique to Ontario. Several other
jurisdictions have studied and reviewed this issue recently.  An inquest was commissioned in
Manitoba in 1995 to review pediatric cardiac surgery in Winnipeg.  In February 2001, it was
reported that decisions were made in Denver, Colorado to change the configuration of pediatric
surgery following a peer review of mortality rates.  In England a major review was undertaken
during 1998-2001 because of concerns with mortality rates in the pediatric surgery program in
Bristol.

The SPSRC decided it was appropriate to use the HSRC work as a guide to reviewing the
current provision of highly specialized children's services in Ontario.
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SECTION III:  SPECIALIZED PEDIATRIC SERVICES REVIEW COMMITTEE

(i) Terms of Reference

The terms of reference for the work of the SPSRC were developed as directed by the Minister of
Health and Long-Term Care on November 5, 2001.

The SPSRC was asked to use an evidence-based approach to review:  relevant
models/experiences in other jurisdictions, the work of the HSRC and updated data related to its
report; and, the current specialized pediatric services at the five tertiary centres for
opportunities for coordination and collaboration.

The SPSRC was charged with formulating a set of recommendations to address the following
areas:
•  Future configuration of specialized pediatric services
•  Programs requiring examination for potential to coordinate or consolidate through a network

of pediatric services
•  Mechanism(s) for ongoing collaboration.

The SPSRC confirmed the terms of reference at the first meeting.  The full set is detailed in
Appendix 2.

(ii) Work Plan

The Work Plan's activities permitted the SPSRC to meet its objectives in the timeframe
requested.

The major elements of the workplan that the SPSRC deliberated in the five meetings included:
•  reviewing the previous work of the Health Services Restructuring Commission (HSRC) as it

related to the provision of specialized pediatric services
•  reviewing updated data related to the HSRC's earlier findings and acquiring an

understanding of this data and their trends in the current context.  This was important so
that the SPSRC could benefit from work already done and use it to assess the relevance of
previous advice received

•  reviewing further data and information on outcomes
•  discussing key criteria for maintaining tertiary pediatric cardiac surgery services in the

province
•  examining critical mass, specialized skills and models for tertiary pediatric cardiac surgery
•  developing recommendations for improving pediatric cardiac care and ensuring quality of

pediatric transplant programs.

In addition, the SPSRC identified a number of other potential opportunities for coordination or
consolidation through a network of specialized pediatric services and recommended a
mechanism that would ensure ongoing collaboration.
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(iii) Process

The process began with the Minister's announcement that he would invite the leaders of
province's pediatric academic health sciences communities to advise him on the provision of
specialized pediatric services.

The five meetings of the SPSRC occurred between December 20 2001 and March 5, 2002.
All meetings and discussions were held in camera and all related material was transmitted on a
confidential basis.   This was a necessary requirement as the SPSRC was advisory to the
Minister and it allowed the SPSRC to deliberate freely.  Overall coordination was provided by
ministry representatives from the Health Reform Implementation Team and the Toronto
Regional Office.

The process did not allow for submissions or reviews by external parties.  The SPSRC Chair
received a letter from the Southwestern Ontario Pediatric Parent Organization (SOPPO) based in
London, Ontario.  The written submission provided by SOPPO was tabled and distributed to all
members for discussion and information.  The SPSRC Chair also met with representatives of
SOPPO in London accompanied by the President and CEO of LHSC and the Chair/Chief of
Pediatrics from the University of Western Ontario.  The mayor of London also attended the
meeting.  At the meeting, SOPPO representatives expressed their concerns related to the
provision of pediatric services in London, including the cost of centralization, quality and
provision of care, parental concerns and child and community issues.

The SPSRC concluded its work in April 2002 and submitted its findings and recommendation to
the Minister.
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SECTION IV:  HSRC REPORT -- HIGHLIGHTS AND RECOMMENDATIONS

In its review of hospital-based services in London, Toronto, and Ottawa, the Health Services
Restructuring Commission (HSRC) identified the need to examine further, the provision of highly
specialized, low volume pediatric services throughout the province.  In 1997, the HSRC
commenced a provincial review of specialized pediatric services.  The review took 18 months.

The HSRC submitted the report Coordinating and Consolidating Specialized Pediatric Services in
Ontario to the Minister of Health and Long-Term Care in March 1999.  Similar to the process
used for other HSRC advisory reports, it was submitted as confidential advice to the Minister.
The HSRC website continues as an archival resource only and contains many of the reports
generated by the HSRC during its four years of work.  The report mentioned above is now
available by linking to the HSRC through the Ministry of Health and Long-Term Care's website at
www.gov.on.ca/health.

The HSRC report built on the recommendations of two groups the HSRC appointed, namely the
Provincial Pediatric Task Force (PPTF) and an Independent Review Panel (IRP). The
recommendations of the PPTF and IRP differ in several areas.

The PPTF was established by the HSRC in July 1997.  Its mandate was to review program
activity of tertiary and quaternary pediatric services which had potential for consolidation, to
recommend the programs and services that should be consolidated, and the preferred sites for
service delivery.

The PPTF membership included:  Children's Hospital of Eastern Ontario; The Hospital for Sick
Children; Children's Hospital at Hamilton Health Sciences; Kingston General Hospital; Children's
Hospital of Western Ontario at London Health Sciences Centre; Windsor Hotel-Dieu; Thunder
Bay Regional Hospital; Sudbury Regional Hospital; University of Toronto; University of Western
Ontario; University of Ottawa; Queen's University; and McMaster University.

In December 1997, the PPTF made its recommendations to the HSRC, which included:
- existing configurations of tertiary and quaternary pediatric programs should be

maintained;
- expansion of some facilities;
- a central provincial pediatric health network.

After receiving the PPTF’s recommendation, the HSRC concluded that the mandate assigned to
the PPTF had not been fully addressed.  Specifically, the HSRC noted "the lack of conclusions
about the need for appropriate critical mass and greater provincial coordination of highly
specialized low volume pediatric services, could result in a lack of access to the best quality of
care for these clients and potentially less-than-optimum child health outcomes".

The HSRC assembled an Independent Review Panel of three physicians from outside Ontario to
review the recommendations of the PPTF.  The IRP identified opportunities for consolidation of
two services: pediatric cardiac surgery and transplantation. For pediatric cardiac surgery, the
review panel recommended consolidation at two sites: The Hospital for Sick Children and
Children’s Hospital of Eastern Ontario.  For pediatric organ transplantation, the IRP
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recommended all kidney, heart and liver transplants for patients below 15 years of age be
consolidated at The Hospital for Sick Children.

The IRP also recommended a provincial coordinating group accountable to the ministry to
address the need for coordination and integration of specialized pediatric care.

The HSRC considered the advice of the PPTF and the subsequent recommendations from the
IRP.  As well, the HSRC reviewed the available literature on cardiac surgery and organ
transplantation.

For cardiac surgery, the HSRC stated that published reports in pediatric and adult cardiac
surgery clearly demonstrate a relationship between low procedure volumes and higher patient
mortality rates.  According to the HSRC, only The Hospital for Sick Children met annual
minimum volume requirements for pediatric cardiac surgery.

For transplants, the HSRC cited research again to show positive relationships between the
number of transplants performed by centres and patient outcomes.  Risk of mortality is
potentially higher in low volume centres than those performing a relatively high number for
both heart and kidney transplants.  Regarding concerns about the potential loss of local access
that consolidation presents, the HSRC concluded that access to high quality care is a priority
over local proximity.  Greater benefit to children is provided by improved quality care resulting
from consolidated services.  This led the HSRC to the following recommendations:

- Consolidate pediatric cardiac surgery at two centres – The Hospital for Sick Children and
Children’s Hospital of Eastern Ontario

- Increase the tertiary pediatric cardiac surgery cases at Children’s Hospital of Eastern
Ontario to 200 cases annually and evaluate in 18 months – if CHEO does not achieve
200 cases then consolidate all pediatric cardiac surgery at The Hospital for Sick Children.

- Provide clinical rotations at The Hospital for Sick Children and Children’s Hospital of
Eastern Ontario for the London pediatric critical care residents to address teaching
program requirements at London Health Sciences Centre.

- Consolidate kidney, heart, lung, and liver transplants at The Hospital for Sick Children
for patients under 15 years of age.

- Establish a pediatric coordinating group to convene an expert panel to develop
guidelines for these procedures; the guidelines to include minimum volumes for critical
mass.

The HSRC data (1995/96) has been updated and presented in provincial volumes and facility-
specific volumes are presented in Sections VI and VII of this report.
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Pediatric Coordinating Group

The HSRC recommended a provincial coordinating group be established with a mandate as
follows:

•  Guideline development to ensure quality outcomes, minimum volumes for critical mass and
possible consolidation of additional pediatric tertiary/quaternary services

•  Providing expertise in evaluation of new procedures and technologies in specialized pediatric
care

•  Coordination of the development of outcome evaluation projects and standards of reporting
•  Coordination of the development of information management systems for clinical

information, outcomes and costs of pediatric care
•  A collaborative network for directing patient referrals to tertiary centres
•  Development of recommendations re the organization and coordination and planning of

pediatric cancer services
•  Review of transportation systems' ability to meet the needs of older pediatric patients and

neonatal patients.

The HSRC recommended this group be accountable to the Ministry of Health and Long-Term
Care, be supported by the Institute of Clinical and Evaluative Sciences (ICES) and establish
partnerships with appropriate providers and other pediatric service organizations.
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SECTION V:  OTHER JURISDICTIONS

As noted earlier, a number of jurisdictions have reviewed the provision of specialized pediatric services.
As well, the relationship between volumes of procedures and favourable outcomes has been studied in
the scientific community and published, although the quality of evidence is not as high as the SPSRC
would have desired.

The SPSRC refers to the HSRC's report for references on this topic.  The SPSRC notes the following
recent studies and events as an important context for its deliberations:

The Pediatric Cardiac Surgery Inquest Report was published in 2000 after the completion of the
Chief Medical Examiner's inquest from 1995-1998 into the deaths of twelve children who
underwent cardiac surgery in Manitoba.   The inquest report concluded that:

"The available information suggests that the limited number of cases that can be
undertaken in a province like Manitoba, with a population just over one million,
represents an increased risk of morbidity and mortality, particularly in the case of high-
risk surgery.  Even if the catchment area were expanded, the base population would still
not be large enough to support a full service program.  The Inquest recommends
pediatric cardiac surgery be re-initiated in Manitoba only as part of a regional program in
Western Canada."

The Manitoba program has since formed part of the Western Canada specialized pediatric
cardiac surgery program sited in Edmonton.  The Western program includes workloads from
British Columbia, Saskatchewan, Alberta and now, Manitoba.

In England, a public inquiry was conducted between October 1998 and July 2001.  The October
2001 report of The Bristol Royal Infirmary Inquiry into the management of the care of children
receiving complex cardiac surgical services provided 198 recommendations.  Similar to the
findings of the Manitoba Inquest, the Bristol Inquiry determined a relationship between low
volumes of patients and higher morbidity and mortality rates.  The Bristol Inquiry called for the
development of “standards that should stipulate the minimum number of procedures which
must be performed in a hospital over a given period of time in order to have the best
opportunity of achieving good outcomes for children”.

The Office of the Chief Coroner of Ontario investigated three deaths associated with the
pediatric cardiac surgery program at London Health Sciences Centre (LHSC) and focused on a
more detailed analysis of outcomes related to specific complex procedures.  The Office of the
Chief Coroner's report of November 2001 noted that after considering the factors of low
volumes, human and equipment resources, the decision of the LHSC Board of Directors to
discontinue pediatric cardiac surgery program was “entirely consistent with international trends
in pediatric cardiac surgery where services tend to be centralized rather than decentralized.
The decision is also consistent with the recommendations of the Royal Commission in Winnipeg
which studied similar issues regarding pediatric cardiac surgery.”
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In January 2002, Canada's Premiers, with the exception of Quebec's, agreed to share human
resources and equipment by developing Sites of Excellence for Low Volume Surgery in various
fields, such as pediatric cardiac surgery and gamma knife neurosurgery.  Quebec will share
information and best practices.  The Premiers recognized that some procedures are performed
infrequently and that the necessary expertise cannot be developed and maintained in each
province and territory.  They have directed their Health Ministers to develop an action plan for
implementation of such sites by August 2002.

Research undertaken by Hannan et al (Pediatrics, Volume 101, June 1998) studied 7,169
pediatric cardiac surgery cases between 1992 and 1995.  It found that " …even after controlling
for patient age and several clinical risk factors in addition to procedure complexity (T)he
maximal differentiation in mortality rates between high- and low-volume providers was at 100
procedures annually for hospitals and 75 procedures annually for surgeons.  (However), in
general, higher hospital volumes and higher surgeon volumes were associated with lower risk-
adjusted mortality rates across all procedure volumes, so any decision to recommend minimum
hospital or surgeon volumes for pediatric cardiac procedures should take into account this
fact…".

This research has been recently expanded upon in an analysis by Chang and Klitzner of the
effect of regionalization on outcomes for children undergoing cardiac surgery (Pediatrics,
Volume 109, February 2002).  Using a theoretical model, the authors predicted that of the 6592
cases studied "41 deaths could be avoided when all patients from low-volume hospitals were
referred, and 83 deaths could be avoided when all patients from low- and medium-volume
hospitals were referred to high-volume hospitals".  They stated that "surgical mortality
rates…became more stable and predictable when the annual case volume was greater than or
equal to 170 cases/year" and noted that it has been shown with the adult population, "an
economy of scale is achieved at an annual case volume of 200 to 300" and "believe that this
conclusion may also apply to pediatric cardiac surgery".
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SECTION VI:  TERTIARY PEDIATRIC CARDIAC SURGERY

As a first step in reviewing the tertiary pediatric cardiac surgery data subset, the SPSRC
reviewed data related to overall tertiary pediatric surgery (i.e., aggregate data that included
pediatric cardiac surgery) performed in the province.  This allowed the SPRSRC to view any
emerging trends in the surgical subspecialty in the context of province-wide surgical activity.

(i) Data Considerations

For their reviews, both the SPSRC and HSRC relied primarily on the databases available through
the Canadian Institute of Health Information (CIHI).

The Canadian Institute for Health Information (CIHI) is a national, not-for-profit organization
responsible for developing and maintaining the country's comprehensive health information
system.  Health care organizations, including hospitals, submit facility data to CIHI in order to
develop tools to advance Canada's health policies, improve the health of the population,
strengthen the health system and assist leaders in the health sector make informed decisions.

The HSRC examined "tertiary cases" as defined by Case Mix Group (CMG) and principle
procedure, based on a complex and multifaceted algorithm developed by an independent
consulting group. Further details of this methodology are presented in Appendix 5.  In general,
the CMG methodology is designed to aggregate patients with similar clinical and resource
utilization characteristics and applies to acute care, inpatient stays only.  Specific CMG codes are
assigned to cases according to their most responsible diagnosis, complexity of care and age.
The neonate age grouping (age 0-28 days) has its own CMG.  CMGs are further divided into
medical and surgical categories (major clinical categories, or MCCs). If a case is assigned to the
medical MCC, a list of diagnosis codes (grouped according to similarities in length of stay and
resource requirements) is used to assign the CMG. If a case is assigned to the surgical MCC, a
hierarchical list of procedure codes is used to assign the CMG.  The procedure codes are
defined by the Canadian Classification of Surgical Procedures (CCSP).  As an example, in order
to be considered a cardiac surgery case, the patient’s most responsible diagnosis must be
cardiac surgery.  The patient may have a second or third diagnosis as well. The cardiac surgery
case could include a number of individual procedures that were carried out during the patient's
stay.

Consistent with the HSRC, the SPSRC reviewed data with the same parameters in order to build
upon the HSRC's work, confirm trending and make recommendations.

Notable differences from the HSRC's approach included a review of data over several years,
while the HSRC referenced a single year of data (1995/96).   Also, the SPSRC reviewed data
from two additional age groups, namely the 15 to 18 years age group and the neonate group as
well as data for same day surgery.  These were not reviewed by the HSRC.

The tables provided in this report use 1995/96 as a starting point for review. Where the HSRC
data were not available for the additional age groups reviewed by the SPSRC, 1996/97 is the
starting point for the review.
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The reader will note that ranges of data, rather than discrete numbers are used in some of the
table and chart presentations.  This is in order to comply with the "identity component" in the
definition of "personal information", in Section 2 of the Freedom of Information and Protection
of Personal Information Act.  The Ministry of Health and Long-Term Care Corporate Policy
Directive entitled, "Security of Health and Associated Personal Information, Small Cell Count and
Residual Disclosure", precludes disclosure of "small cell counts" which is generally regarded as
values less than five (5).

Note:  The SPSRC was provided with additional reports of cardiac surgery
activity collected through the cardiac database maintained by The Hospital
for Sick Children.  These reports used different reporting parameters by
tracking cardiac procedures rather than the national and provincial reporting
standard of CMGs.  The SPSRC agreed that regardless of the data source and
the specific parameters placed on data retrieval, the overall numbers confirm
an overall decline in the tertiary pediatric cardiac surgical volumes.

(ii) Provincial Context

Tertiary Pediatric (In-Patient) Surgery

Data were extracted for the pediatric age groups consisting of neonates (i.e., newborns from 0
to 28 days), 0 to 4 years, 5 to 9 years and 10 to 14 years. This data set consists of all tertiary
pediatric surgeries including tertiary pediatric cardiac surgery.

Tertiary pediatric services occur in a select number of hospitals province-wide including
academic health science centres (AHSCs) and larger community hospitals with more specialized
concentrations of services.  Since 1995/96, the total annual volume of all specialized surgical
procedures in the 0 to 14 age group has declined from 6,286 to 5,287 or by 15.9%. Over the
same time period, the AHSCs have accounted for an increasing proportion of these procedures.
(Please see Figure 1 below and Appendix 5).

Between 1996 and 2000, the 0 to 14 population in Ontario remained relatively constant, in
contrast to the total population, which grew by almost 5%.  The provincial population growth
rate is expected to continue to outpace the growth rate in the 0 to 14 age group, which, in fact,
will experience a negative growth rate.  Between 1999 and 2010, the 0 to 14 population in
Ontario is expected to decline by 4.8%, from 2,271,929 to 2,163,736.  By contrast, the total
provincial population is expected to grow by 13.5% from 11,513,811 to 13,065,586 over the
same period.

Figure 1
Percentage of Provincial Tertiary Pediatric Surgical Procedures by age group
undertaken by the Academic Health Science Centres (AHSC)
All AHSCs Age 0-4 Age 5-9 Age 10-14 Total 0-14
1995/96 83.6% 75.9% 79.6% 80.0%
2000/01 94.0% 89.8% 83.9% 90.6%
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Tertiary Pediatric Cardiac (In-Patient) Surgery

Tertiary pediatric cardiac surgery cases account for approximately 12% of the total tertiary
pediatric surgical cases.  This percentage has remained relatively constant from 1995/96
(11.6%) to 2000/01 (12.1%).

Consistent with a decline in overall tertiary pediatric in-patient surgical volumes, tertiary
pediatric cardiac surgery has declined from 727 total cases in 1995/96 to 638 total cases in
2000/01 or by 12.2% for the 0 to 14 age group (Please see Figure 2 below).

Changes in medical practice, in large part, appear to account for a shift in the percentage of
tertiary cardiac cases by the age groups.  Looking at the age group 0 to 14 years (excluding
neonates) as was the HSRC's focus, in 1995/96, the 0-4 age group accounted for 41.5% of the
total tertiary cardiac surgical cases.  In 2000/01, the 0 to 4 age group represented 69.0% of the
total cases.  The data are consistent with the recent change in practice in which multiple
interventions are now completed during one operation rather than as a series of separate
procedures over time.  As well, these procedures are being done in younger children.  This
likely obviates the need for repeat surgery at later stages in life.

Figure 2
Provincial Tertiary Cardiac Surgery In-Patient Volumes by Age Group

Age Group (years) 1995/96
cases                        %

2000/01
cases                       %

0 – 4 302                         41.5 440                        69.0
5 – 9 253                         34.8  89                         13.9
10 – 14 172                         23.7 109                        17.1
Total (0 - 14) 727                       100.0 638                       100.0

Cardiac Same Day Surgery

The SPSRC physician representatives noted the increasing trend toward the use of
interventional catheterization in place of cardiac surgery procedures.  To review this trend,
Same Day Surgery (SDS) volumes from 1996/97 to 2000/01 were collected from the CIHI files
and provided to the SPSRC.  This data set is based upon CCSP procedures 47.00 to 49.99,
which for SDS volumes, is grouped into day patient groupings (DPGs).  As the algorithm used to
define tertiary cases is based on CMGs, it is not possible to isolate the SDS procedures that are
specifically tertiary in nature.  This limitation does not allow trends to be accurately tracked, but
may explain the higher than expected number of non-AHSC hospitals that have reported SDS
cardiac procedures.

Provincially, from 1996/97 to 2000/01, same day surgical cardiac cases increased by 16.1% in
AHSCs.  The increase in SDS cases may in part account for the decline in in-patient tertiary
cardiac cases.  However due to the data limitations as stated above, it is not possible to confirm
the actual direct impact of SDS cases on inpatient tertiary cardiac surgery.  From 1996/97 to
2000/01, The Hospital for Sick Children SDS cases increased by 61.8%; London increased by
30.6% and CHEO’s SDS volumes decreased by 37.1%.
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Figure 3
Same Day Cardiac Surgery Cases for the 0 to 18 Age Group (excl. neonates)
Cardiac
Same Day
Surgery –
0 - 14 yrs.

London Ottawa
CHEO

Toronto
HSC

Hamilton Kingston All
Other
Hospitals

Total

1996/97 36 70 76 <5 0 37 220-223
2000/01 53 47 126 9 0 37 259
The London volumes include London Health Sciences Centre and St. Joseph’s, London.
Hamilton volumes include the McMaster site of the Hamilton Health Science Centre.
Kingston volumes include Kingston General Hospital and Kingston Hotel Dieu.  The pediatric program has since
transferred to KGH.

(iii) Site by Site Volumes of Cardiac Tertiary Pediatric In-Patient Surgery

The SPSRC undertook a detailed review of the volumes by site, reviewing compiled data from
1996/97 to 2000/01 to determine what has changed since the time of the HSRC review.  As
noted previously, the HSRC did not undertake detailed reviews of the neonate or the 15 to 18
age groups.

There has been an overall decline of 12.2% in volumes in the 0 to 14 age group between
1995/96 and 2000/01, however, the degree of change has varied by AHSC.

Of the five pediatric academic health science centres data reviewed, only LHSC, CHEO and The
Hospital for Sick Children provide any significant volumes and are the only centres that report
neonatal cardiac surgery.

Although the centres in Hamilton or Kingston did not report any tertiary pediatric cardiac
surgical activity at the time of the HSRC report, they have since reported very low volumes for
the 0 to 14 age group (excluding neonates), in the period 1996/97 to 2000/01.

The following tables below indicate the percentage of total tertiary cardiac surgery volumes by
age group that were undertaken by the individual sites over the last six years.

Figure 4
Percentage of Total Provincial Tertiary Pediatric Cardiac Surgery Cases by Centre

Neonates London Ottawa
CHEO

Toronto
HSC

All Other

1996/97 15.8% 26.3% 57.9% 0%
2000/01 5.0% 5.0% 90.0% 0%

0 to 14
yrs.

London Ottawa
CHEO

Toronto
HSC

All Other

1995/96 8.4% 13.5% 75.2% 2.9%
2000/01 13.0% 14.1% 69.1% 3.8%
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Figure 4 (con't)
15 to 18
yrs.

London Ottawa
CHEO

Toronto
HSC

All Other

1996/97 13.7% 9.4% 35.0% 41.9%
2000/01 11.4% 6.7% 34.2% 47.7%

Note:
 "All Other" includes Hamilton and Kingston centres.

The HSRC considered cardiac surgery volumes for pump cases as a gauge of the complexity of
the tertiary pediatric surgical cases.  The Hospital for Sick Children continues to provide the
highest volumes for pump surgery with 72.3% of cases requiring pumps in 2000/01 for the 0 to
14 age group.

Figure 5
Percentage of Total 0 to 14 cases involving a Pump by Centre
Procedures
with Pump
0 to 14 yrs

London Ottawa
CHEO

Toronto
HSC

Hamilton Kingston Other

1995/96 5.3% 13.1% 81.4% N/A N/A 0.2%
2000/01 14.5% 12.9% 72.3% N/A N/A 0.3%

The Hospital for Sick Children, Toronto
The Hospital for Sick Children experienced the greatest decline in overall age 0 to 14 volumes
(decrease of 19.4 %), however, the hospital continues to be the significant provider in both
volume and complexity of cases.  HSC has particularly played a predominant role in neonatal
tertiary cardiac surgery.  In 1996/97 HSC was responsible for approximately 58% of all neonatal
tertiary cardiac surgery.  In 2000/01, it provided 90% of all neonatal cardiac surgery as the
province's AHSCs have transferred most of these cases to HSC.  Over the six-year period, there
was an average of 509 tertiary pediatric cardiac surgery cases annually at HSC.

Figure 6
Tertiary Cardiac Surgery Cases In-Patient – The Hospital for Sick Children
Age
(years)

1995/96 1996/97 1997/98 1998/99 1999/00 2000/01

0-4 233 385 391 314 317 305
5-9 194 88 101 85 85 68
10-14 120 70 92 79 58 68
Total 0-14 547 543 584 478 460 441
15 to 18 N/A 41 34 48 46 51
Neonate N/A 11 9 7 11 18
Total 0-18 N/A 595 627 533 517 510
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Children’s Hospital of Eastern Ontario, Ottawa
CHEO has experienced an 8.2% reduction in tertiary pediatric cardiac surgery cases between
1995/96 and 2000/01 for the age group 0 to 14 years (excluding neonate).  Based on CIHI
data, CHEO experienced an average annual volume of 104 cases over the six years.  When
neonates and 15 to 18 age groups are included, CHEO has averaged 121 annual cases over the
six years.

CHEO experiences the highest use of the tertiary cardiac service by non-Ontario residents.
CHEO has indicated that Newfoundland has accounted for a number of these cases, as have
residents of Quebec. Out-of-Province cases have constituted from 22 to 35% of the total CHEO
tertiary cardiac surgery cases in a 5-year period.  CHEO is a facility that is designated under the
French Languages Services Act and provides service in both official languages.  The ability to
provide services in French was noted by the HSRC in their report.

The HSRC expressed concern over the low volumes experienced by CHEO and recommended
that volumes be monitored over an 18-month period to see if suggested annual minimum
volumes of 200 were achieved.  Since the HSRC review, the CHEO in-patient volumes have
further declined to 90 in-patient cases for the 0 to 14 population.  With the inclusion of
neonates and 15 to 18 year-olds, volumes of tertiary pediatric cardiac surgery remain
significantly below the HSRC recommended annual minimum of 200 tertiary cardiac surgery
cases (101-104 cases in 2000/01) based on CIHI data.

Figure 7
Tertiary Cardiac Surgery Cases In-Patient--CHEO
Age
(years)

1995/96 1996/97 1997/98 1998/99 1999/00 2000/01

0-4 45 75 83 67 65 65
5-9 32 25 14 22 20 9
10-14 21 16 22 11 18 16
Total 0-14 98 116 119 100 103 90
15-18 N/A 11 16 16 9 10
Neonate N/A 5 6 <5 <5 <5
Total 0-18 N/A 132 141 117-120 113-116 101-104

London Health Sciences Centre, London
Over the period 1995/96 to 2000/01, tertiary pediatric cardiac surgery cases have increased by
36.1% from 61 to 83 (0 to 14), however, volumes remained significantly below the HSRC’s
recommended annual minimum of 200 cases.  When neonates and ages 15-18 are included,
volumes were 101 to 104 in 2000/01.  London experienced average annual volumes of 75 cases
for the 0 to 14-year age group.  If neonates and the 15 to 18 age groups are included, the
average annual volumes were 95 cases for the six years.

In October 2001, the LHSC Board supported closure of the pediatric cardiac surgical program.
The volumes have since transferred to The Hospital for Sick Children.  Prior to the closure, the
hospital halted two specific surgical procedures, namely, the arterial switch and Norwood
procedures.
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Figure 8
Tertiary Cardiac Surgery Cases In-Patient -- London
London
Volumes

1995/96 1996/97 1997/98 1998/99 1999/00 2000/01

0-4 21 45 43 65 62 61
5-9 22 21 9 13 9 9

10-14 18 6 12 10 10 13
Total 0-14 61 72 64 88 81 83

15-18 N/A 16 9 11 15 17
Neonate N/A <5 7 <5 <5 <5

Total 0-18 N/A 89-92 80 100-103 97-100 101-104

(iv) Key Observations and Trends

1. The incidence of congenital heart disease (CHD) is expected to remain the same over
time.  There does not appear to have been a significant increase in the incidence of CHD
over the last 20-30 years.  (Hoffman in Pediatric Cardiology, Volume 16, Number 3, 1995)

2. The total number of surgeries is declining given that multiple interventions are now
completed during one operation.

3. The pediatric population aged 0 to 14 is expected to decline by 4.8 % between 1999 and
2010.

4. Over the period 1995/96 to 2000/01, provincial tertiary pediatric surgical cases (all tertiary
pediatric surgeries including cardiac) have decreased by 15.9% since the HSRC undertook
its review. (Appendix 5)

5. Tertiary pediatric cardiac surgical cases in the province decreased by 12.2% since the
HSRC review, that is, from 1995/96 to 2000/01 (Figure 2).  Including neonates and age 15
to 18 cases, there has been a 9.6% decrease (reduction from 898 to 807) in tertiary
pediatric cardiac surgery cases between 1996/97 and 2000/01.

6. Between 1995/96 and 2000/01, CHEO conducted an annual average of 104 tertiary
pediatric cardiac surgical procedures on the 0-14 age group.  CHEO tertiary pediatric
cardiac surgery cases (0 to 14 age group) range from a high of 119 in 1997/98 to a low of
90 in 2000/01. (Figure 7)

7. Including the neonate and age 15-18 cases, CHEO experienced an annual average of 121
tertiary pediatric cardiac surgical procedures between 1996/97 and 2000/01. If activity in
other Ottawa hospitals (e.g. Ottawa Heart Institute and The Ottawa Hospital sites) are
included, the average annual tertiary pediatric cardiac surgery cases in Ottawa is 132 for
the same period. (Figure 7)
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8. CHEO has a high utilization by non-Ontario residents ranging from a low of 21.8% of total
tertiary pediatric cardiac surgery cases (age 0-14) volumes to a high of 35% in 1998/99.
Utilization of The Hospital for Sick Children by non-Ontario residents has declined from a
high of 10.3% of total tertiary pediatric cardiac surgical cases at the hospital in 1996/97,
to 4.8% in 2000/01.

9. Between 1995/96 and 2000/01 London conducted an annual average of 75 tertiary
pediatric cardiac surgical procedures on the 0-14 age group.  London tertiary pediatric
cardiac surgery cases range from a high of 88 (0 to 14 age group) in 1998/99 to a low of
61 in 1995/96. (Figure 8)

10. Including the neonate and age 15-18 cases, London hospitals experienced an annual
average of 95 cardiac surgical procedures between 1996/97 and 2000/01. (Figure 8)

11. The Hospital for Sick Children performed a high of 584 tertiary pediatric cardiac surgery
cases (ages 0 to 14) in 1997/98 but has decreased to 441 cases in 2000/01.  Of all the
centres, The Hospital for Sick Children experienced the greatest decline in tertiary
pediatric cardiac surgical volumes: 19.3% between 1995/96 and 2000/01. (Figure 6)

12. Even with the decline in overall tertiary pediatric cardiac surgery cases there does not
appear to have been any significant shift in services from one site to another.

13. The HSRC recommendations to consolidate tertiary pediatric cardiac surgery were based
on information from 1995/96, when volumes were higher than current levels.  There does
not appear to be any new statistical evidence to support a change to the HSRC
recommendations.  Overall, tertiary pediatric cardiac surgery cases have declined since
1995/96.  This supports a single provincial provider of tertiary pediatric cardiac surgery as
was suggested in the HSRC Report.

14. CHEO tertiary pediatric cardiac surgical in-patient cases have decreased since the time of
the HSRC review when the HSRC recommended that CHEO be monitored over an 18
month period to determine if the goal of 200 cases annually could be met.

15. The decision of the LHSC Board to discontinue tertiary pediatric cardiac surgery is
consistent with national and international research and trends and supported by a
province-wide review of the number of children requiring cardiac surgery.
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(v) Key Considerations

The SPSRC raised a number of issues for consideration in relation to the future configuration
and provision of tertiary pediatric cardiac surgery services.  These were first articulated in the
SPSRC's initial meeting and expanded upon throughout the duration of the meetings.   Members
identified a number of criteria in developing recommendations for tertiary pediatric cardiac
surgery.

These issues and criteria are summarized below.  The criteria are listed in Appendix 3.

Changes in Pediatric Cardiac Surgery Practice

One noticeable trend since the time of the HSRC's work, was that the volumes of inpatient tertiary
pediatric surgery overall, as well as the volumes of inpatient tertiary pediatric cardiac surgery, were
decreasing.

The SPSRC suggested various explanations for this trend.  In the case of cardiac surgery, it felt
the most likely reason was that the care of children with congenital heart disease has changed
dramatically, as the actual incidence of congenital heart anomalies has remained constant in the
population.  For example, the vast majority of children born with an atrial-septal defect (a hole
between the top chambers of the heart) can now have their condition corrected in the cardiac
catheterization laboratory.  The hole is closed, non-surgically by the insertion of a device,
through a catheter.  There is a low complication rate and an excellent success rate associated
with this approach and it allows the child to recover faster compared to surgical approaches.

With the ability to intervene at earlier ages, improvement in technique and advancing
technology, many other congenital heart defects no longer require multiple operations.  The
technology may allow for several procedures to occur during one operation.  This would help
explain the trend noted above.

This phenomenon will continue as the overall practice of medicine responds to new research
and changes in technologies and therapies shape the future.

In relation to this trend, the SPSRC noted that important criteria in the design for any cardiac program
would include both program stability over a longer time period and an ability to recognize and adapt to
changes in practice.

Clinical research indicating that outcomes are related to volumes

Various researchers have clearly established the direct linkage between the number of procedures done
and successful outcomes.

The SPSRC noted that the statement 'practice makes perfect' extends to both individuals and
programs.  In fact, an area of strong consensus for the SPSRC was that thresholds (minimum
volumes of procedures, or specific activities) to maintain clinical proficiency/competency were
as important for the entire team supporting patient care (physicians, nurses, perfusionists,
infection control specialists, nutritionists, respiratory therapists, other allied health
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professionals) as for the individual physicians themselves.   Likewise, the requirement for
'critical mass' extends to both a critical mass of patients for the team to maintain its skills and
expertise and a critical mass of human resources to support the multiple facets of a program.

The SPSRC discussed measures to safeguard against the potential of putting patients in a
vulnerable position if there was a dependency on a sole program or a sole specialist and an
unforeseen departure or catastrophic event occur.  These measures included sharing knowledge
and experience amongst centres of expertise, and that in the area of tertiary pediatric cardiac
surgery, a minimum of two pediatric cardiac surgeons were required at a centre to ensure
necessary coverage throughout the year.

The SPSRC also discussed the importance of having back-up services available in other centres
in the event of a temporary loss of capacity in a single centre.  For some complex procedures, it
realized it would have to seek this support outside Ontario.

Best Interest of Children

The SPSRC frequently reinforced that recommendations be made in 'best interest of the
patient'-- in this case, children requiring highly specialized tertiary pediatric cardiac surgery.
The components of 'best interest' to which the SPSRC gave consideration included mortality,
morbidity and timely access to care.  The SPSRC recognized that these criteria could impact
each other.  The need to travel may be increased if services are consolidated; whereas, the
lowest mortality rates and therefore, best outcomes will be ensured with service consolidation.
The SPSRC recognized that many people associate services 'close to home' as being in the best
interest of children and may not be aware of mortality rates that can vary.  The SPSRC also
discussed necessary safeguards to maintain timely access and minimize morbidity, should there
be further program consolidation.

Interdependencies among Pediatric Cardiac Surgery, Pediatric Cardiology and Other
Pediatric Programs

It became apparent early on in the discussions, that there were tremendous interdependencies
among tertiary pediatric cardiac surgery, pediatric cardiology and other pediatric programs.
These interdependencies can be characterized as the myriad of relationships that exist amongst
departments in a hospital that are required to support a program, and the relationships
between the hospitals and universities whose academic programs educate and train future
clinical professionals.

Changes to one component would have direct and indirect effects on other components.  These
changes were already being experienced in London, where the impact of redistributing an
additional 100 tertiary pediatric cardiac surgery cases from London's referral area was in
process.  There is a direct impact on the centre(s) that are receiving the additional cases in that
a centre with an increased number of cardiac surgical cases will also be required to increase the
proportion of critical care resources dedicated to this population.  There is a potential indirect
effect on all the pediatric AHSCs if, for example, the centre(s) with the additional cases were
required to refocus their own activities (e.g., by reducing the number of other types of cases, to
accommodate the change).  The centre(s) with the additional cardiac cases may need to
transfer out other cases requiring critical care if in-centre expansion is not sought or supported.
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This series of complex interrelationships and interdependencies requires all AHSCs to
collaboratively plan together.  The SPSRC felt that each AHSC needed a viable pediatric general
cardiology program to provide aspects of pre- and post-surgical care, regardless of the number
of tertiary pediatric cardiac surgical programs.

The HSRC noted that the provisions in the Royal College of Physicians and Surgeons (Ontario)
guidelines for critical care training programs does not require all elements of the training to be
completed through one residency program.  Formal arrangements between accredited
residency programs can accommodate situations where residents may receive their training in
more than one program.

The SPSRC discussed potential impacts of any changes of tertiary pediatric cardiac surgery
program location on pediatric residency training in terms of these academic interdependencies.
It saw the establishment of alternative funding programs (AFPs) as vital to the delivery of
pediatric cardiac care in the province. The SPSRC also noted the importance of clinical
coherence, where there may be relative benefits of locating programs in conjunction with, or
close to, related programs.

Accessibility

Ontario has a legal commitment to provide services in both official languages and has
designated a number of agencies and programs in this regard.  Both CHEO and HSC are
designated to provide services under the French Language Services Act.

Other important aspects of accessibility are the geographic and demographic realities of the
province. Earlier discussions about population statistics show that the 0 to 14 age group,
expressed as a percentage of the total population, is decreasing, with the trend expected to
continue.

The SPSRC noted that whatever the future program configuration, there were out of pocket
costs borne by family members who are required to travel with their children and stay with
them during their course of treatment.  Centralization will like result in additional costs for some
families.  The SPSRC recognized that while some families are eligible to have transportation
costs defrayed (e.g., northern communities), this issue would require further review and that
there might be major implications for existing ministry policy.

Program Cost

The SPSRC did not undertake a detail costing of programs or cost implications of these
programs.  Rather, it reflected on the cost to the system of having duplicate specialized
programs across the province, in lieu of other program investments; the feasibility of
maintaining or implementing any new program or role and the existing capacity amongst the
centres to carry out the roles prescribed.
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This last point was particularly noteworthy for the SPSRC in its discussions regarding the
number of surgical programs and the siting of the program.  The SPSRC did not consider it
feasible to invest in developing/opening a new site if there was capacity in the current
configuration of programs.

(vi) Tertiary Pediatric Cardiac Surgery Recommendations

The SPSRC put forward the following recommendations with respect to the provision of tertiary
pediatric cardiac surgery services in the province.  The implementation of these
recommendations holds patient safety and quality of care as the primary considerations that
determine the model for the program.  The recommendations also promote future networking
in order to support a provincial program and system of care in pediatric cardiac medicine as a
template for other highly specialized pediatric programs.

Recommendation 1
To ensure best outcomes, a coordinated system of tertiary pediatric cardiac services
is required in the province and includes both surgical and medical services.  The five
academic centres should build on the experience of the SPSRC and commit to closer,
collaborative relationships to effect this change and ensure access to specialized
care.  Please refer to Section VI, subsection (vii) and Section VIII, subsection (iii)
for elaboration on this model.

Recommendation 2
Tertiary pediatric cardiac surgery should be centralized on one site with a targeted
implementation date of April 2003.  The recommended site is The Hospital for Sick
Children.

The recommendation to consolidate tertiary pediatric cardiac surgery on one site
extends to all Ontario hospitals now performing tertiary pediatric cardiac surgery
services, except in children requiring surgical ligation of a patent ductus arteriosus.
In these latter patients, ligation may occur in an Ontario academic centre with
neonatal and surgical expertise.

Recommendation 3
Given that current medical practice recommends on-site surgical back-up for
interventional catheterization procedures, pediatric cardiology using these methods,
including immediate post-operative intensive care, should also be centralized at the
same site, unless otherwise agreed to by members of the pediatric cardiac network
(a medical forum proposed by Chairs/Chiefs not yet established).

A number of factors have influenced the SPSRC's recommendation of a one-site model and the
goal of a specialized pediatric cardiac program in Ontario.  These include but were not limited to
the following:
•  Patient safety and quality of care of the patient as the primary considerations
•  Review of current and historical volumes at CHEO, LHSC, HSC indicates a continued decline

in tertiary pediatric cardiac surgery volumes
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•  Literature review of national and international trends support consolidation
•  Research provides evidence of improved patient outcomes in centres with volumes sufficient

to maintain expertise

The HSRC Report recommended that volumes at CHEO be monitored over an 18-month period
to determine if the CHEO program would meet a minimum volume of 200 cases per year.  In
the period between 1996/97 and 2000/01, volumes at CHEO have continued to decline.
Continued declines will have a possible negative impact on patient care and will reduce the
capability of the tertiary pediatric cardiac surgical and nursing teams to maintain adequate
levels of expertise.

LHSC discontinued its tertiary pediatric cardiac surgical program in November 2001 and volumes
were transferred to The Hospital for Sick Children.

Recommendation 4
The five AHSCs will collaborate with the Ministry of Health and Long-Term Care to
make further recommendations on the provision of supports for families travelling
greater distances for tertiary pediatric cardiac surgery and include the possibility of
non-governmental partners as funding supports.

The SPSRC recognizes that the impact on some families will be greater as a result of
consolidating tertiary pediatric cardiac surgery in terms of transportation and need for out-of-
town accommodation.  A system of supports including short-term accommodation should be
made available to the families.  It was noted that access to facilities such as the Ronald
McDonald House is very limited.  Developing accommodation plans is seen as a priority to help
facilitate travel and accommodation for potentially 200 families who will be travelling greater
distances to access care in Toronto.

Recommendation 5
To support the tertiary pediatric cardiac surgery program transfer and consolidation
of these services on one site, a regional model for pediatric intensive care, including
pre-operative and post-operative care must be developed.

In recognition of the need to maintain a critical mass of pediatric patients in Ontario's critical
care units, the intensive care medical directors in the five academic health science centres are
encouraged to develop strategies to improve access to critical care.  The development of this
regional model should also address the need to enhance inter-hospital pediatric critical care
transport.

Recommendation 6
Pediatric cardiac specialists in a tertiary pediatric setting should undertake tertiary
pediatric cardiac surgery involving neonates and the 0 to 14 age groups.

Data reviewed by the SPSRC indicate that some children aged 15 to 18 may be treated in an
adult setting and that some of these settings are not academic health science centres.  While
the preference is to treat children who have not reached puberty in a pediatric setting, the
SPSRC recognized patients aged 15 to 18 years may be treated in specialized, adult cardiac
surgery programs on a case by case basis.
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Recommendation 7
The single site must be capable of providing services in both Official Languages.

Consolidation of all tertiary pediatric cardiac surgery services on one site requires that patients
and families are ensured access to services in both Official Languages through formal
designation of the cardiac program under the French Language Services Act. As part of the
consolidation, the ministry will work with The Hospital for Sick Children to establish target dates
for early development and implementation of a plan that will achieve formal designation of the
cardiac program.

(vii) Strategies to Improve the Networking of Pediatric Cardiology and
Tertiary Pediatric Cardiac Surgery in Ontario

During this review, the Chairs/Chiefs of Pediatrics recommended a number of strategies to
maintain a viable and vigorous pediatric cardiology program at each of the five academic health
science centres (AHSCs).  These strategies include:

Patient Care
•  Improved access to The Hospital for Sick Children’s cardiac surgery and cardiology

expertise.  This could include improved telemedicine linkages between the AHSCs and major
centres in Thunder Bay, Sudbury and Windsor.

•  Maintaining a pediatric cardiology program at each of the 5 AHSC with hospitals and
universities developing career pathways for pediatric cardiologists at non-surgical AHSCs.

Education
•  Augmenting the continuing education of pediatric cardiologists by expanding the existing

HSC-McMaster model to the other AHSCs.
•  Cardiologists at Hamilton, CHEO, Kingston and London AHSCs would be on site at The

Hospital for Sick Children for up to 28 days each year or pre-arranged intervals.
•  Cardiologists from The Hospital for Sick Children would be on site at Hamilton, CHEO,

Kingston and London at prearranged intervals to both interact with, and provide
continuing medical education to their colleagues

•  Work with the Royal College of Physicians and Surgeons (Canada) and training program
directors to provide pediatric cardiology trainees with educational experience suitable for
long-term careers in the non-surgical pediatric cardiac centres.

Research
•  Develop an Ontario-wide pediatric research network that could focus on “aftercare” and

long term outcomes, thereby enabling any of the AHSCs to be the lead institution for the
research project.  This would capitalize on HSC-based North American and Canadian
databases and expertise at McMaster on the long-term outcomes of serious pediatric
diseases.

•  Develop Research Training Programs for pediatric cardiology trainees by building upon
existing clinician-scientist-training programs at the HSC and the submission to the Canadian
Institute of Health Research (CIHR) for a Canada-wide training program for clinician
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scientists.

The Chairs/Chiefs also regarded issues such as improvements in coordination, the provision of
transport services to/from cardiac surgical centres and the establishment of alternative funding
plans in each of the AHSCs as essential to the success of any network.  Please see Section VIII
for details of a proposed Specialized Pediatric Coordinating Council (SPCC).
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SECTION VII:  PEDIATRIC TRANSPLANTATION PROGRAMS

The review of pediatric transplantation programs was limited to examining the volumes for
three types of solid organ transplantations, as per the HSRC review.  This included the review of
kidney, liver and heart transplantation volumes at the AHSC sites.

FOIPPA reporting restrictions related to small cell counts, where volumes are less than five and
there is a risk of residual disclosure, limits the presentation of much of the individual hospital
data in this section of the report.

(i) Provincial Context

Compared to absolute volumes of tertiary pediatric surgical cases, there are relatively few solid
organ transplantations that occur in the pediatric population in Ontario.  The SPSRC reviewed
the data available, however, it recognized that the quality of evidence, in terms of relatively
small numbers, or the large impact of small changes in the volumes, did not result in as
compelling recommendations about siting of programs as was the case with tertiary pediatric
cardiac surgery.

Kidney Transplantation

Between 1995/96 and 2000/01, the total number of pediatric kidney transplants in Ontario,
reported through CIHI, has declined from 16 to 13 for the 0 to 14 age group. This represents a
19% decline in total pediatric cases.  Historically, The Hospital for Sick Children has been the
only significant provider of kidney transplant services for the 0 to 14 population providing 90%
to 100% of all kidney transplants annually.

Kidney transplants in the 15 to 18 year age group have increased from 5 in 1995/96 to 14 in
2000/01. The Hospital for Sick Children performed 66% of the kidney transplants in the 15 to
18 year age group in 2000/01.

In 2000/01, HSC conducted 12 of 13 kidney transplants in the province for the 0 to 14
population.  The 13th kidney transplant was conducted in a non-pediatric hospital setting.  HSC
conducted 10 out of a provincial total of 14 kidney transplants for the 15 to 18 age group.

Liver Transplantation

Pediatric liver transplants, as reported through CIHI, are provided only at the London Health
Sciences Centre and The Hospital for Sick Children.  The Hospital for Sick Children is the only
centre historically providing liver transplant services to neonates.

In 1995/96, a total of 15 pediatric liver transplants were performed in Ontario for the 0 to 14
age group.  In 2000/01, the same total number of transplants (i.e., 15) was reported to CIHI by
the two hospitals.
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In 1995/96, London provided 27% of the liver transplant service for the 0 to 14 age group,
increasing to 40% in 2000/01. London has over time, provided a greater share of the provincial
liver transplant volumes.

In 1995/96, pediatric cases accounted for 6.3% of London’s total liver transplant cases.  In
2000/01, pediatric cases accounted for 10% of its total liver transplant cases.

Heart Transplantation

Pediatric heart transplantation currently only occurs at The Hospital for Sick Children.  In
2000/01, 19 heart transplants (0 to 18 years) occurred at HSC.

(ii) Pediatric Transplantation Program Recommendations

In making its recommendations for pediatric transplantation programs, the SPSRC focused on
identifying the site(s) where solid organ insertion and immediate pre- and post- operative care
would occur.  It is recognized that some centres (e.g., CHEO with respect to pediatric
nephrology) would continue their role looking after patients both pre- and post-surgery.

Recommendation 1
The Hospital for Sick Children should continue to be the sole provider of heart
transplant services for the pediatric population.

Recommendation 2
The Hospital for Sick Children should continue its role as the sole provider of kidney
transplantation services for children aged 0 to 14 years, recognizing that London
provides kidney transplantation to the 15-18 age group.

Recommendation 3
The SPSRC does not recommend a change to the delivery of liver transplantation
services at the HSC and LHSC at this time.  Program consolidation however, may be
a future consideration for review by the proposed Specialized Pediatric Coordinating
Council (SPCC) when it is established.

Recommendation 4
All other pediatric solid organ transplantations (e.g., lung, small bowel) should
continue to be solely provided at The Hospital for Sick Children.  The referring
centres will continue to offer pre- and post-surgical transplantation care in a
coordinated manner.

Recommendation 5
The proposed SPCC should give future consideration for a more in-depth review of
provincial transplantation services with respect to considerations of quality of care,
best outcomes and critical mass and pre- and post-surgical care.  This review should
extend to all hospitals offering pediatric transplant services.
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SECTION VIII:  FUTURE OPPORTUNITIES for COORDINATION OR
CONSOLIDATION OF SPECIALIZED PEDIATRIC SERVICES

Part of the SPSRC's mandate included outlining programs requiring future examination for a
potential to coordinate or consolidate through a network of specialized pediatric services.  This
task is rooted in the HSRC Report and its recommendation that a pediatric coordinating group
be established with major secondary, tertiary and quaternary pediatric hospital providers.

(i) Guiding Principles

The SPSRC first developed a series of principles to guide the ongoing collaboration efforts.
These included providing care driven by quality/best possible outcomes, sited locally where
feasible, benefiting from national and provincial networks and ensuring that each of the five
pediatric AHSCs:
•  provides a broad spectrum of acute specialized services
•  has an alternate funding plan for its physicians
•  has shared expertise
•  is enabled, building on its strengths, to identify specific program areas for specialized

pediatric expertise and services.

The SPSRC also agreed that physicians associated with AHSCs should recognize the importance
of a multidisciplinary team and that physician sub-specialist training programs must be designed
to allow for a spectrum of clinical experiences that are applicable to all pediatric AHSCs.

(ii) Potential opportunities to be explored

Through the course of the SPSRC's deliberations a number of surgical and medical programs
were identified as potential opportunities for future discussion.  Opportunities for program
rationalization, regionalization and/or coordination in medical sub-specialties were considered
fewer than in surgical sub-specialties, given the need for continuity of care at each of the
ACHCs.  The SPSRC also recognized there were other forums where related discussions may be
occurring, e.g., Ontario Trillium Gift of Life Network (for organ and tissue donation and
transplantation) and Provincial Burns Care Task Force (for adult and pediatric burn care).

Potential opportunities include:

Tertiary pediatric surgery
•  Solid organ transplantation
•  Facio-maxillary reconstruction
•  Vault cranio-facial surgery
•  Complex urology
•  Complex orthopedics
•  Complex general surgical procedures (e.g., Kasai procedure for bilary atresia)
•  Neurosurgery
•  Burns
•  Trauma
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Pediatric Medicine
•  Mechanism for sharing of sub-specialty expertise across province
•  Pediatric transport
•  Critical care
•  Poison information

The SPSRC also agreed that facilitation of best practices needed to be encouraged and that
there be deliberations regarding the links between AHSCs and the Home Care supports and
services available.  Although Home Care is not a specialized program per se, the SPSRC noted
that community-based specialized pediatric expertise (especially nursing) is often lacking and
impacts the discharge process and transition to home for children requiring specialized long-
term care.

(iii) Proposed Process for ongoing collaboration

Specialized Pediatric Coordinating Council (SPCC)

Three optional approaches were identified to bring some structure to ongoing collaboration and
exploration of further opportunities for coordination of hospital-based specialized pediatric
services that are low in volume and highly specialized.  The use of one approach does not
preclude an alternate approach being used as well.  The options include:
•  continuation of the current SPSRC deliberations
•  use of the Provincial Pediatric Chairs/Chiefs forum and the establishment of an

Administrative Leaders group to allow for discussions
•  establishing a mechanism which allows for wider participation by those who are impacted by

potential consolidation and coordination.

Outlined below is an elaboration of the third approach and recommends the creation of a
Specialized Pediatric Coordinating Council (SPCC) for hospital-based specialized pediatric
services.

The SPCC would be advisory to the Ministry of Health and Long-Term Care and would provide
an ongoing focus on the provision of highly specialized, tertiary and quaternary services for
children.

Focus

The SPSRC identified several program areas where information and discussion was required
before any recommendations could be made for further coordination and consolidation.

The SPCC would consider each of the programs identified by the SPSRC and make
recommendations on the future configuration of each of the programs.
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In making its recommendations, the SPCC would consider mechanisms/initiatives for province-
wide implementation/collaboration among the centres to ensure:
•  the development of provincial systems are linked to regional initiatives (e.g., child health

networks) and that they support each other
•  access to specialized children's services is maintained
•  programs and services are of the highest quality possible
•  consistent best practices are implemented and outcomes measures evaluated for children

with regard to tertiary/quaternary programs.

These activities could include, but not be limited to the following:
•  Single registry and single system of referral and placement for specialized/tertiary cases
•  Linkages with referral centres
•  Monitoring and managing patients on a single, centralized waiting list
•  Monitoring outcomes of diagnostic and therapeutic interventions
•  Referral of out-of-province elective admissions to the most appropriate hospital
•  Formal agreements between pediatric academic health sciences centres to allow completion

of residency requirements/training in more than one accredited centre
•  Adoption of provincial clinical guidelines and treatment protocols
•  Strategies on shared human resource issues, including recruitment and retention strategies

for medical staff and other health professionals
•  Development of health human resource ratios for pediatric subspecialties required for

fulfillment of teaching, research and patient care needs

Membership

The SPSRC suggested that membership initially include the five pediatric AHSCs (both
administrative and clinical leaders) with future consideration to include other centres that would
be impacted by consolidation/coordination of specialized pediatric services.  The one exception
would be that a representative from Northern Ontario be included (e.g., either from Thunder
Bay Regional or Sudbury Regional hospitals, which have modified level III neonatal intensive
care units (NICUs).

Representation from:

CHEO, Ottawa University of Ottawa

Kingston General Hospital, Kingston Queen's University

Hospital for Sick Children, Toronto University of Toronto

Children's Hospital at HHS, Hamilton McMaster University

Children's Hospital of Western Ontario at LHSC, London University of Western Ontario

Northern Representative from either Thunder Bay Regional Hospital, Thunder Bay or
Sudbury Regional Hospital, Sudbury
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Chair/Lead

•  To be confirmed by the ministry

Members

Number of Members to be 14 as prescribed below:

•  5 Pediatric Academic Chairs plus physician leader from Northern Ontario
•  6 CEOs (or delegate) from the five AHSCs and Northern Ontario
•  Assistant Deputy Minister, Health Care Programs
•  Assistant Deputy Minister, Integrated Services for Children

The Ministries of Health and Long-Term Care and Community, Family and Children's Services
would participate as non-voting members.

Frequency of Meeting

•  Quarterly

Support

•  Yearly budget would be established with the Ministry of Health and Long-Term Care.
•  Annual review re continuation of SPCC as effective mechanism

*Note:
Consideration that with respect to tertiary pediatric cardiac surgery, an interim working group
be established through Cardiac Care Network to manage patient referrals/monitor waiting lists,
until the SPCC is established, and/or program consolidation occurs.
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