






3. Results 
 

ECG files were checked to be valid aECG objects with 
a commercial software package [7]. Then, using a C# ap-
plication we developed, each digital file was rendered in a 
vector standard report (either 3×4 or 6×2). Figure 1(left) 
contains an example of report. A PDF/A-3u file encapsu-
lating the digital data was prepared along the lines of the 
previous section. The manipulation of the PDF-ECG file 
was performed using a commercial library (PDFlib 
GmbH, Germany). The conformance to the PDF/A-3u 
format of the files was checked with the commercial 
Adobe Acrobat preflight tool. 

A second C# ad-hoc application was employed to vali-
date that the graphic report in the PDF-ECG and the HL7 
file embedded corresponded up to machine precision. The 
last column of Table 1 reports, for each class of files, the 
corresponding maximum validation discrepancy, which 
was always smaller than 0.02 µV (28 times smaller than 
the finest resolution among the 93 files). 
 
4. Conclusions 

The new PDF-ECG document can be redistributed and 
opened with most available PDF readers, without specific 
software. Moreover, analysis software could be easily 
adapted to accept the file as input for subsequent analysis, 
which could be indeed overlaid on the printout itself. 
PDF-ECG long-term preservation characteristics make it 
suitable for long-term archival in hospital patients man-
agements systems, core laboratory and research center 
databases. Finally, the PDF-ECG formats permits third-
party validation, solving a problem which might prevent 
the adoption of this form of hybrid archiving. 

The PDF-ECG format is still in a very preliminary 

stage, but we hope that manufacturers and institutional 
bodies might be interested in setting up a working group 
for its further formalization. 
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Figure 1. An example of 3×4 ECG report contained in a PDF-ECG file (left panel). To permit subsequent validations,
the file contains a layer for each waveform, with a name prescribed by the format (right panel). 
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