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ECHSA CHSD HISTORY: INTRODUCTION

Bohdan Maruszewski MD, PhD, and George Sarris, MD
The ECHSA-CHSD can look back on a 25year history of support, development and research in con-
genital heart surgery. The initial aim of collecting data on the outcomes of congenital heart surgery 
procedures across Europe was to make possible comparison of results and definition of mortality and 
morbidity, risk factors as well as targeting research activities. This requires good quality data obtained 
on a large scale from numerous congenital surgical cardiothoracic units primarily from Europe (but 
also from other parts of the world) as well as data validation and verification.

See below the timeline of the establishment and development of the ECHSA CHSD.

ECHSA CHSD Registered Centers
(click here for an interactive map!)

By January 2020:
•	 398 centers from 85 countries are registered to the ECHSA CHSD
•	 >300,000 procedures from >260,000 patients are recorded in the ECHSA CHSD: that makes the 

2nd biggest Congenital Heart Surgery Database in the world
•	 70% of the data comes from Europe
•	 The ECHSA CHSD is based in Europe as a worldwide database, open for everyone
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HISTORICAL TEXT: TREATMENT OF CON-
GENITAL HEART DISEASE IN 1911

Excerpt, translated from German. Found in: O. 
Heubner, Lehrbuch der Kinderheilkunde, II.Band, 
Verlag von Johann Ambrosius Barth, 1911, 3. Au-
flage, Elfter Abschnitt. Die Herzkrankheiten des 
Kindesalters, S. 360 f
[Textbook of Pediatrics, 2nd Volume, Verlag 
von Johann Ambrosius Barth, 1911, 3rd edition, 
Chapter 11: Cardiac Diseases in Childhood, pg. 
360-]

	 The treatment should not be directed by the 
physical findings, but by the state of the heart’s 
power and its performance reserve.  If one finds 
a cardiac anomaly in a child that is in excellent 
shape, one should not frighten the parents and the 
child by emphasizing the problem and immediate-
ly alter the way of living by dissuading anything 
possible, etc.  One informs the parents about the 
findings and advises them next to a careful obser-
vation of any possible disturbance of the cardiac 
function at stronger exercise such as running, go-

with a cardiac anomaly, the rules should be more 
restrictive and all forms of exercise and games 
requiring more-or-less strong or sudden muscle 
movement (ball games, lawn-tennis, the exercises 
mentioned above, including dancing and biking) 
should be withheld.  For exercising the heart, then, 
it is enough to just engage in simple strolling on 
flat or moderately sloping terrain and passive and 
Swedish gymnastics, in any case horseback riding 
under the guidance of a good teacher, by work in 
the garden or playing in the sand, free exercise 
in fresh air, a visit to a rehabilitation facility in the 
woods, the middle mountains, on the beach.  In 
such cases, it is often advisable to let the children 
rest totally for a few weeks, either in bed (possi-
bly with an open window) or also in an open-air 
sanatorium or similar.  During these rest periods, 
one has to take care of the regulation of the car-
diac function with medication such as digitalis, 
strophantus , caffeine, etc.  When the children get 
up again, one should continue the medication for 
a few days or weeks.
	 Finally, the bath cures prove to be beneficial 
in Nauheim and other carbon dioxide-rich sourc-
es (Cudowa, Pyrmont, Elster) and have earned 
the same respect for children as for adults.  The 
proof by M. Winternitz that the carbon dioxide bath 
causes a higher impulse for deep inhalations, that 
the pulmonary gas exchange remarkably rises, 

CURRENT CONGENITAL HEART SURGERY 
DATABASES
Claudia Herbst, MD, with the contribution of Jef-
frey P. Jacobs, MD and James St. Louis, MD

	 Quality assurance and quality manage-
ment are essential tools in congenital heart sur-
gery. In some countries an implementation of a 
quality control tool is regulated by law. Even if it’s 
not an obligation, the responsibility as a physician 
caring for patients with congenital heart disease 
is to know the results of the treatment that he 
recommends as is stated by W.G. Williams.  
	 For quality control, databases are helpful 
tools. To make a decision for a certain database 
there are a few main points to consider: 

ing up stairs, jumping, dancing, etc., and observe 
also, when possible, the child itself.  When no dis-
turbances from normal are observed, one should 
not compel the child to avoid vigorous movements, 
because a certain exercise keeps the muscles in 
better shape, instead of forced inactivity.  One 
should take care that overly strenuous exercise 
should be avoided and various exercises such 
as swimming, fencing, gymnastics, crewing and 
biking should not be undertaken until the muscle 
system is fully developed, that is, after the onset 
of puberty, and even then, with moderation as to 
duration and level of exercise.  In the meantime, 
simple strolling, ice skating and riding can well be 
undertaken and from a teacher educated in ortho-
paedics one could learn if free exercise in school 
gymnastics is allowed.  In the diet, all excitement 
should be avoided, such as tea, coffee, natural al-
cohol in any form, and one should be mostly veg-
etarian nature, with a single serving of meat and a 
moderate amount of milk (about half a litre).
	 When subjective signs of failure of the com-
pensation mechanisms develop at strong demand 
on the heart, or even without such signs in children 

that also the inflow of blood into the left heart in-
creases, that the diastole becomes larger, lets the 
positive effect of these cures become understand-
able for the recovery of the normal compensation.
	 When finally, serious compensation failure 
is present, then first of all strict bed rest is nec-
essary.  Secondly, a methodical cure with cardi-
ac medication is indicated, in particular digitalis 
infusion, or Digipurat , alternating with strophan-
tus tincture, diuretin  and other medications that 
positively influence the cardiac muscle and nerve 
regulating substances.  A combination with Cam-
phor is usually very recommendable in such cas-
es.  Often, by prescribing an absolute milk diet, 
one can establish a good diuresis.  But one should 
not continue with children in a poor situation.  One 
should not hesitate in cases with generalised effu-
sions with their evacuation from the abdomen and 
pleural spaces, because recuperation of the heart 
by free unfolding of the lungs through the other 
measures then is easier to establish. Also, an ear-
ly, not too limited venesection can often, in desper-
ate cases, still bring about a turn for the better.

1Synonym: ouabain (arrow poison)
2Digipurat: specific digitalis preparation
3Diuretin: theobromine-sodium salicylate, a diuretic related 
to caffeine

•	 What do I get for my data?
•	 What should the data entry set cover?
•	 What is the type of analysis, graphs and ta-

bles I need?
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•	 With which area will I perform benchmarking?
	
	 Below, you can find an overview of current congenital databases including the STS, ECHSA 
and World Database.
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HOW TO CODE - PATIENT’S HISTORY OF 
OPERATIONS
Claudia Herbst, MD

	 If you have a patient undergoing their sec-
ond or even more reoperation, you may want to 
add their former operations in the database too. 
In that case, you have two possibilities:

1. Option: The former operation was performed 
in your center and you have all data needed for a 
dataset available.
Open the patients file in the database.

Do you have a question, comment or input about coding? 

Contact us at dbnewsletter@echsa.org

We would be very pleased to hear from you!

DATABASE REPORTS: PERIODICAL RE-
SULTS
Claudia Herbst, MD

The ECHSA CHSD offers several report forms to 
show periodical results. 
As an example, three different report forms are 
shown and explained in this issue:
•	 Trends
•	 Quality of Care Charts
•	 Outcome prognosis  

By logging in to the ECHSA congenital database 
website (www.echsacongenitaldb.org), every user 
could create his customized report of interest 
(Fig. 1).

Fig. 1. Menu for Online Reports on the website

Trend graphs display a trend over time. Fig. 2 shows the decline of 30 days mortality, of all patients 
with congenital heart disease entered in the ECHSA CHSD, over a time period of 20 years. Fig. 3 is 
more specific and shows 30 days mortality (%) of neonates in the ECHSA CHSD. 

Click on the  button at the  section.
Enter the former date of admission and discharge. Select this date and enter the patient’s data in a 
regular way. 

 

2. Option: The former operation was performed in another center, or the former operation was at your 
center, but you don’t have all data available and/or you want to go the short way.

Open the patient’s file in the Database and click on the  button. 
Click on the  on the right side and select the former procedure from the list. Done.
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Fig. 2. 30 days mortality of all patients ECHSA CHSD.

Fig. 3. 30 days mortality of neonates in the ECHSA CHSD

	 Trends can be shown for 10 different 
variables (see Fig. 4). According to the filters set, 
there are numerous ways of output. Very useful 
are center related, disease or procedure related 
or age-group related graphs. 

Fig. 4. Types of Trend Reports.

	 Quality of Care Charts (also known as 
Bubble Charts) are the most popular graphs of 
the ECHSA CHSD. They can show a single year 
of interest or some years combined in one graph. 
The graph is created by choosing the time split 
option from the report select option menu. (Fig. 
5). Figure 6 shows a Quality of Care Chart for a 
5-year time period (2014-2018). On the x-axis a 
score is shown versus 30-days mortality on the 
y-axis. In this example, by using the STS-EACTS 
(STAT) mortality score like in Figure 6a the bub-
bles are overlapping. You can see that there’s no 
difference between those years.  By using the Ar-

istotle Basic Score separated bubbles are shown 
(Fig. 6b). 30-days mortality indicates to the 
primary procedure. These values could be easily 
changed to other topics of interest (e.g. number 
of operations or hospital survival). Horizontal and 
vertical lines indicate mean values. Each bubble 
stands for a specific center, their size is in relation 
to the case load of the indicated center. Own cen-
ter is shown as a red bubble (see example center 
in this figure in red). According to the axis values 
there is always a field where it is best to be. In 
our example this would be the right bottom field, 
which indicates high STAT score and low mortali-
ty rate. The left bottom field which is low mortality 
rate with lower STAT categories is desirable for 
centers with low complex cases. 

Figure 5. Quality of Care Charts report. 

Outcome prognosis 
	 Outcome prognoses are calculated with 
the data of past years. For the outcome prog-
nosis report data filters are inactive. Filters are 
set direct in the report options menu. Choose a 
primary diagnosis, optional secondary diagnosis, 
age, patient weight plus weight range. (Fig. 7) A 
report of the whole database (all centers), na-
tional report (if at least 3 centers of your country 
submit data to the ECHSA CHSD) and a center 
report are available (Fig. 8). 
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Figure 6. ECHSA CHSD Quality of Care Chart. a)  STAT Mortality Score vs. 30 days mortality; b) Aristotle Basic Score vs. 
30day mortality.

Figure 7. Outcome prognosis report – report options menu.

Figure 8. Data set for Outcome Prognosis Report.

As an example, TGA, IVS is shown in Fig. 9 and 
Table 1. First an overview of the results is given 
with number of distinct procedures, total number 
of operations and total number of patients. Then 
for every procedure count, 30-day mortality, hos-
pital mortality, mean IPPV (intermittent positive 
pressure ventilation) time and mean LOS (length 
of stay) is shown. This is followed by a table of 
additional diagnosis and complications, where for 
each a patient count is mentioned. 

Figure 9. Outcome prognosis report for TGA, IVS.



ECHSA-CHSD Newsletter No. 2, January 2020     1514     ECHSA-CHSD Newsletter No. 2, January 2020

Do you have a question on database reports? 

Are you interested in a specific report?

Contact us at dbnewsletter@echsa.org

We would be very pleased to hear from you!
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THE ECHSA CHSD IN CHINA
	 The ECHSA CHSD is based in Europe as 
a worldwide Database, open for every country. 
Since 2006, Chinese centers have been taking 
part in the ECHSA CHSD. Currently, 13 centers 
from China are registered. Hence, the dataset in-
cludes a large amount of data from both Europe 
and China. This was a good reason to start the 
European-China project and compare patterns of 
practice and outcomes in Europe and China. 
	 In regard to the European-China project, 
Prof. Bohdan Maruszweski (ECHSA CHSD Di-
rector and Chair) and Dr. Claudia Herbst (ECHSA 
CHSD Committee member and European-Chi-
na Project leader) travelled to China to meet the 
cooperation partners in Shanghai and attend the 
19th Annual Scientific Meeting of the Chinese So-
ciety for Thoracic and Cardiovascular Surgery in 
Wuhan.

	 In comparison, Europe has an area of about 
10.2 Mio km² and China has about 9.6 Mio km². 
There are about 743 Mio people living in Europe, 
and about 1.4 Billion people living in China. Thus, 
in China, twice as many people live in almost the 
same area. In 2013, China announced the deci-
sion to relax the one-child policy. Under the new 
policy, families could have two children if one par-
ent, rather than both parents, was an only child. 
The average fertility rate - the number of children 
a woman is expected to have in her reproductive 
age - is now 1.6 in China. In Europe this, number 
varies in different countries; from 2.08 in Turkey, 
to 1.34 in Spain, as an example. There is a to-
tal number of around 5 Mio live births per year in 
Europe and 15 Mio live births per year in China. 
Consequently, the number of children born with a 
Congenital Heart Defect is 40.000 per year in Eu-
rope versus 120.000 per year in China. (See an 
overview in Table 1)

	 The Shanghai Children’s Heart Center is 
part of the Shanghai Children’s Medical Center. 
It is on top of the biggest congenital heart cen-
ters in China with a performance of more than 
3500 operations per year. It is the only National 
Post-course Training Center for Pediatric CHD in 
China. 

Overview of the Shanghai Children’s Heart 
Center
105 beds (general ward)
50 beds (CICU)
6 Operation Suits
6 Surgeon Teams
7 Perfusionists/3 Technicians
CICU 11 Doctors/100 Nurses

Prof. Maruzewski and Dr. Herbst in front of the 
Outpatients Clinic Board

Shanghai Skyline

19th Annual Scientific Meeting Of The Chinese Society For Thoracic And Cardiovascular Surgery In 
Wuhan
The 19th Annual Scientific Meeting of the Chinese Society for Thoracic and Cardiovascular Surgery in 
Wuhan was an exchange of professional knowledge.

Wuhan Skyline
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Three talks about the usage of the ECHSA CHSD were held:

December 20th, 2019
Bohdan Maruszewski, ECHSA CHSD Director
Modern outcome analysis in congenital heart 
surgery. The ECHSA congenital database

December 20th, 2019
Jimei Chen, Guandong Provincial People’s Hos-
pital
Quality of care for adult congenital heart sur-
gery operations: ten years of experience from 
a single center in China

December 21st 2019
Haibo Zhang, Shanghai’s Children’s Medical 
Center
The comparison of ten benchmark proce-
dures between European and Chinese centers 
from the ECHSA Database

DATABASE STUDIES - EARLY DATABASE 
PUBLICATIONS
Claudia Herbst, MD
	 25 years after the initiation of congenital 
databases the idea of the congenital database is 
still the same. As written in “Virtues of a world-
wide congenital heart surgery database” by 
Mavroudis et al. in 20021, it is a tool for a congen-
ital heart center to:
•	 accomplish programmatic evaluation
•	 monitor clinical outcomes
•	 comply with governmental requirements
•	 perform retrospective and prospective clinical 

studies
•	 participate in local, national, and global im-

provement strategies
•	 assess residency/fellowship programs
•	 use for resource allocation
•	 show major therapeutic trends
•	 show manpower issues
•	 deliver accurate information

	 Databases are meant to be a tool for 
self-control of a congenital heart center.

1Semin Thorac Cardiovasc Surg Pediatr Card 
Surg Annu. 2002;5:126-31.Virtues of a worldwide 
congenital heart surgery database. Mavroudis C, 
Gevitz M, Elliott MJ, Jacobs JP, Gold JP.

SOURCE DATA VERIFICATION
Zdzislaw Tobota, MD and Bohdan Maruszewski, 
MD, PhD

Introduction
	 The purpose of the source data verification 
(SDV) is to ensure that reported data are accurate, 
complete, and verifiable from source documents 
and the conduct of the data collection (e.g. the 
coding of diagnoses, procedures and complica-
tion) is in compliance with the recommendations.
	 According to Good Clinical Practice recom-
mendations:
	 “Centralized monitoring processes provide 
additional monitoring capabilities that can comple-
ment and reduce the extent and/or frequency of 
on-site monitoring and help distinguish between 
reliable data and potentially unreliable data. Re-
view, that may include statistical analyses, of ac-
cumulating data from centralized monitoring can 
be used to:
a) identify missing data, inconsistent data, data 
outliers, unexpected lack of variability and proto-
col deviations. 
b) examine data trends such as the range, con-

sistency, and variability of data within and across 
sites. 
c) evaluate for systematic or significant errors in 
data collection and reporting at a site or across 
sites; or potential data manipulation or data integ-
rity problems. 
d) analyze site characteristics and performance 
metrics.
e) select sites and/or processes for targeted on-
site monitoring.” 



ECHSA-CHSD Newsletter No. 2, January 2020     2120     ECHSA-CHSD Newsletter No. 2, January 2020

Source Data Verification Program in ECHSA 
Congenital Database
	 Following the EACTS Council directives 
and internationally admitted rules of data verifi-
cation the EACTS Congenital Database manage-
ment has created and applied in 2004 the step-
wise protocol for control of the data completeness 
and accuracy. At that time the database has been 
co-managed by ECHSA and EACTS and had the 
name of the EACTS Congenital Database.
	 Each year since 2005 we verify the data in 
4 (first year of the program activity) to 9 centers 
(mean 7,6). During the verification visit, which con-
sist usually of 2 working days, the data of previous 
year(s) are being verified. In two days ca. 400 pro-
cedures can be verified. The possible number of 
verified procedures is mostly determined by the 
type of the source documents; paper documents, 
computerized hospital system, the data exported 
from hospital system etc. In the centers with small 
annual volume of procedures 2 or 3 years is ver-
ified during one visit. All together during 16 years 
the data of 122 annual volumes of procedures in 
23 different centers has been verified, in many of 
them several times.
 
How to apply for data verification 
	 The Congenital Heart Surgery Centre that 
wants to participate in the SDV program should 
collect and upload to the ECHSA Congenital Da-
tabase website the complete set of the data of all 
operations done in the previous year. 
	 Nowadays, because of the personal data 
protection law, patients have a right to deny con-
sent for their data collection. The patient should 
be informed that the data sent to the international 
database are anonymized. If the patient does not 
agree anyway, these very few operations can be 
skipped. Experience has shown that this applies 
to exceptional cases.
	 If the annual volume of the procedures is 
small it is recommended to collect the data of 2 or 
3 years, at least 200 – 250 procedures for a verifi-
cation visit to be efficient.
	 In matters of including the center in the SDV 
Program and arranging an appointment, please 
contact the technical director of the database, Dr. 
Zdzislaw Tobota - ztobota@ecdb.pl.pl.

The verification process 
	 Source data: Source data are contained 
in source documents (original records or certified 
copies) and can be said to be the first place where 
information is recorded/captured. In practice it can 
be the paper documents (perfusionist charts, de-
scriptions of operations), access to the Hospital 
Information System (HIS), or the data exported 
from HIS e.g. in excel format.
	 Legal issues: the person who visits the cen-
ter for data verification has no the rights to access 
the patients’ data. There are at least two solutions 
of this problem; back to back method. The visitor 
works with the verification forms and says the pa-
tient id number and only the person from local staff 
access the source data. This method solves also 
the language problems, if they occur. Alternative-
ly, the hospital's legal department may prepare a 
document authorizing temporary access to patient 
data and requiring the auditor to maintain profes-
sional secrecy.
	 The process: The auditor comes to the 
center with printed Verification Forms for all op-
erations transferred to the database from agreed 
years. Then the auditor himself or with the help 
of a person from the hospital team checks each 
of the fields subject to verification with the source 
documents.

The 13 verified fields are as follows:
Patient local ID
Date of birth
Date of admission
Date of operation
Date of discharge
Weight at operation
Case category
CPB Time
AoX clamp time
Date of death
IPPV (if available)
Diagnosis
Procedures

Each item can be marked as correct, is not cor-
rect, or data unavailable for verification.

Please see the example of the Verification form, after verification:
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The verified Center receives the data verification certificate (in an electronic and printed in a frame 
version).

At the end of the year after finishing the data verification in the current year, the center receives the 
data verification summary showing the percentage of own mistakes and comparison to the other veri-
fied centers:



ECHSA-CHSD Newsletter No. 2, January 2020     2524     ECHSA-CHSD Newsletter No. 2, January 2020

The comparative statistics of the data verification results is published on database web site and is 
updated every year with the new data verification data:

Costs of data verification
The work of the Auditor is covered by the Database annual budget.
The verified center covers the travel and accommodation (flight ticket and hotel bill) costs of the audi-
tor.

ANNOUNCEMENT
ECHSA Symposium, Warsaw, Poland, 
June 17-20, 2020

The highlights of the meeting will be as follows:
-    The Critical Aortic Stenosis from the foetus 
	 until childhood
-    Postgraduate training in Congenital Heart 
	 Surgery
-    The Quality Assurance in Congenital Heart 
	 Surgery - 25th Anniversary of 
	 ECHSA-CHSD

GENERAL INFORMATION

Editor-in-Chief: Claudia Herbst, MD
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or the ECHSA-CHSD itself?
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Contact us: dbnewsletter@echsa.org
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