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The annual report from the Danish Pacemaker and ICD Register has
proved to be a valuable source of information on modern therapy and we
are happy to present the effort of the Danish pacemaker centers for year
2003. This year 14 centers have performed pacemaker implantations and
5 centers ICD-implantations. Some of the activity in the center in Kolding
was moved to a new center in Vejle in November (i.e. 17 first implantati-
ons and 3 replacements, all included in the Kolding figures).

Our official web-site www.pacemaker.dk has been updated and the full
annual report, the quality assessment as well as the Danish consensus
report on treatment with pacemaker and ICD can easily be downloaded
in the useful PDF format.

The prospective collection of quality data related to pacemaker implan-
tations has continued and shows a trend forwards a decrease in the com-
plication rate.

As always the co-operation between the implanting centers and the
Register has been ideal and the financial support from the pacemaker and
ICD industry appreciated.

Mogens Møller, M.D. Per Arnsbo, B.Sc.E.E.
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Year 2003 has been a year of consolidation for the
Danish pacemaker centers with a total number of 2582
new implantations.

The number of annual implantations came to 503 per
million inhabitants - an increase by 5% compared with
the previous year..

Physiological pacing was used in 74% of all implanta-
tions and in 91% of all patients not being in chronic
atrial fibrillation.

Single chamber atrial pacing for sick sinus syndrome is widely used in
Denmark and the other Scandinavian countries, but is the exception in
many European countries as well as in the United States. The argument for
preferring DDD-pacing for AAI-pacing is the potential risk of atrioventri-
cular block during follow-up, but based on the Danish experience this risk
is below 1% per year. All Danish centers are currently performing a pro-
spective, randomized study - the DANPACE study with Henning Rud
Andersen as the principal investigator - to test this hypothesis. The study is
running well and to date 900 patients with sick sinus syndrome and nor-
mal atrioventricular conduction have been randomized to AAI- or DDD-
pacing and the number of endpoints follow the expected line. The plan is
to randomize 1900 patients with a mean follow-up time of 5.5 years.

There has been a slight change in indications for permanent pacing in
Denmark with carotid sinus syndrome or vasovagal syncope being the indi-
cation in 87 (3.4%) cases and congestive heart failure with biventricular
pacing in 161 cases including 51 cases with integrated ICD-therapy. In
addition pacing therapy has been used as prevention for paroxysmal atrial
fibrillation in a number of patients without traditional indication for pace-
maker implantation.

The working group on prophylactic ICD therapy under The Danish Soci-
ety of Cardiology has recommended to follow the Madit-I criteria and esti-
mated that full implementation of this strategy will increase the number of
first ICD implantations with 45/million inhabitants/year. The full report
can be found on www.cardio.dk or www.pacemaker.dk. Further, the full
publication of the Companion trial and the first publication of the SCD-
HeFT and DINAMITE trials are awaited by suspense.
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First implantation

Number of implants
The total number of first pacemaker implants in 2003 was 2582 equivalent to 503 per million inhabitants. Eighteen

implants were performed in Greenland, otherwise the smallest center performed 64 and the largest center 382 first
implants with an average of 197 per center.

Age and sex distribution
There were 1398 male patients (54.1%) with a median age of 75.4 years and 1184 female patients with a median age

of 79.7 years. Twelve patients were younger than 10 years old and 168 patients older than 90 years. The youngest pati-
ent was 1 day, the oldest 99.8 years of age.

ECG indication for pacing
The indication was coded according to the European Pacemaker Patient Identification Card. Atrioventricular block

(code C1-C7) was the indication in 40.1%, sick sinus syndrome (code E1-E5, E7-E8) in 35.5% and chronic atrial fibril-
lation/flutter (code C8+E6) in 17.9% of the patients.

Symptom prior to implantation
Among the 2582 patients 1059 (41.0%) had syncope and 749 (29.0%) dizzy spells. Heart failure was coded in 149

(5.8%) of the patients.

Aetiology
The large proportion of patients was coded as aetiology unknown (81.7%). Carotid sinus syndrome was the indication in
77 patients, cardiomyopathy in 45 patients and His bundle ablation in 18 patients.

Mode of pacing
The mode of pacing has changed dramatically over the past few years. Physiological pacing, defined as atrial based

pacing, was chosen in 74.2% of all implants. An AAI-system was used in 10.5%, a DDD-system in 62.7%, a VDD-system
in 1.0%, while 25.8% of the patients were treated with a VVI-system. The use of physiological pacing varied from 65.1%
to 90.5% in the different centers.

In patients with sick sinus syndrome AAI-pacing was used in 28.7% and DDD-pacing in 62.3%. The extensive use of
single chamber atrial pacing is primary based on the results from the prospective AAI versus VVI pacing in sick sinus
syndrome study (Andersen, HR et al. Prospective randomised trial of atrial versus ventricular pacing in sick sinus syn-
drome. Lancet 1994;344:1523-1528. Andersen, HR et al. Long-term follow-up of patients from a randomised trial of atrial
versus ventricular pacing for sick-sinus syndrome. Lancet 1997;350:1210-1216).

In patients with atrioventricular block DDD-pacing was used in 82.5% and VDD-pacing in 2.4% of the patients.

Six centers have in a total of 110 patients used biventricular pacing for congestive heart failure (CHF). All the patients
received a special generator.
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Rate adaptive pacing
97.4% of the implanted pacemakers were rate adaptive, 95.2% in patients with atrioventricular block,

98.9% in patients with sick sinus syndrome and 98.7% in patients with atrial fibrillation. The use of rate
adaptive pacing varied from 80.1% to 100% in the different centers.

The following sensors were used: Accelerometer 73.0%, Magnetic ball 0.1%, Accelerometer+Minute ven-
tilation 10.4%, Piezo ceramic+Minute ventilation 12.9% and Piezo ceramic+QT-interval in 3.6%.

Lead mixture
In 2003 a total of 1968 atrial and 2588 ventricular leads were used.

Among the atrial leads 99.9% were bipolar, 99.6% with active fixation, 99.4% straight leads and 100%
steroid-eluting.

Among the 2588 ventricular leads, 28 tri-/quadripolar leads for VDD pacing excluded, 35.3% were uni-
polar and 64.7% bipolar. Active fixation was used in 36.4%, epicardial in 0.4% and steroid-elution in 98.8%
of the cases.

Manufacturer of generators
Generators from 5 different manufacturers were used: ELA Medical 2.9%, Guidant 8.3%, Medtronic

45.3%, St. Jude Medical 39.3% and Vitatron 4.3%.

Manufacturer of leads
Leads from 4 different manufacturers were used: Guidant 20.5%, Medtronic 27.4%, St. Jude Medical

49.4% and Vitatron 2.7%.

Generator reliability, performance and function time 1982-2003
A total of 41610 generators were implanted. 19506 patient files were closed during the follow-up period.

In the following the cumulative survival probabilities are calculated using the actuarial life-table method of
Cutler and Ederer (Cutler SJ, Ederer F. Maximum utilization of the life table method in analyzing survival.
J Chron Dis 1958;8:699-712).

The generator reliability was excellent: Only 509 generators were replaced due to minor failure (133),
major failure (209) and premature end of life (167). The calculation of reliability is based on these 509 gene-
rators. The reliability curve showed that after 10 years 96.5% and after 15 years 95.1% of the generators
were reliable. 

The generator performance was excellent: Only 2732 generators were replaced for minor failure (133),
major failure (209), normal end of life (2233) and premature end of life (167). The calculation of perform-
ance is based on these 2732 generators. The performance curve showed that 74.5% of the generators per-
formed well after 10 years and 57.9% after 15 years.

The generator function time before replacement was impressive: 6595 of the implanted generators were
replaced for any reason. The calculation of function time is based on these 6595 generators. The function
time curve showed that 55.0% of the generators were still functioning after 10 years and 34.0% after 15
years. 
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Lead reliability and function time 1982-2003
A significant difference between the reliability of unipolar and bipolar leads has previously been observed (Møller

M, Arnsbo P for the Danish Pacemaker Register. Appraisal of pacing lead performance from the Danish Pacemaker
Register. PACE 1996;19:1327-36), but is no longer the case (Arnsbo P, Møller M on behalf of the Danish Pacema-
ker Register. Updated appraisal of pacing lead performance from the Danish Pacemaker Register: The reliability of
bipolar leads has improved. PACE 2000;23:1401-1406).

Among the 25632 unipolar and the 26412 bipolar leads implanted, 503 and 629 were abandoned due to lead fai-
lure.

The reliability curves showed a reliability after 10 years at 96.9% for unipolar and 90.1% for bipolar leads. The
reduced reliability of bipolar leads was primarily caused by 3 different lead models.

For leads implanted after January 1993 the reliability curves showed a reliability after 10 years at 97.0% for uni-
polar and 97.8% for bipolar leads.

Life expectancy for pacemaker patients
In the annual report from the Danish pacemaker Register the "Life expectancy for pacemaker patients" has been

calculated for pacemaker patients between 55 to 95 years of age at first implantation. The calculations are based on
the Survival procedure in the SPSS Statistical Package, which is the same procedure used by the Danish Statistical
Office for the general statistical information.

As an example a woman at the age of 80 years at implantation, the median age for all women having their first
implantation in 2003, has a median expectation of life of 5.3 years compared with 7.9 years for the Danish populati-
on. A man at the age of 75 years of implantation, the median age for all men having their first implantation, has a
mean expectation of life of 5.0 years compared with 8.5 years for the Danish population.

The calculations are based on data from all patients with a first implantation in the period 1982-2003 and may only
to a certain degree be valid for patients with implants during the later part of the period due to factors as better tre-
atment in general and more physiological pacing.

Based on the same patient population, the proportions of patients alive 3, 5, 10 and 15 years after their first implan-
tation were 70.0%, 56.2%, 31.1% and 16.7%. 

Generator replacements
At the beginning of 2003 a total of 14475 pacemaker patients were alive. During 2003 a total of 705 generators

were replaced, the most frequent reasons being: Normal end of life (378), elective (221), premature end of life (4),
upgrading for hemodynamic reasons (46), electrode problem (15) and infection (21).

Among 109 AAI systems replaced 41 were upgraded to a DDD system. Among 181 VVI systems 18 were upgra-
ded to a DDD system.

File closure
During 2003 a total of 1542 files were closed for the following reasons: Death (1509), pacemaker removed (27)

and lost to follow up or hospital transfer (6).

Patients in treatment
By the end of 2003 15512 patients were in treatment. The median age was 78.5 years, 52.0% male.❤
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Quality evaluation of the pacemaker treatment in Denmark 

The collection of data to evaluate and insure the quality of pacemaker implantations in Denmark has now been in place for

six years and the information has been intensively used at the meetings between the centers as the basis for mutual learning

and development. Some of the data are presented on page 11 to 13 and illustrate the progress.

The data collection is based on self-reporting from the individual centers. In order to insure the data quality, 20% of pacema-

ker implantations from 1999 were randomly selected for an external audit performed by our experienced Swedish colleagues

Hans Schüller and Ib Munksgaard Kruse, who visited the individual centers and had full access to the patient records in order

to compare the data sheet sent to the Pacemaker Register with the information in the records. The audit revealed 24 periope-

rative complications af which 19 had been reported to the Register and 9 late complications of which 7 had been reported. The

seven unreported complications were seen in five different centers.

The quality data from 2002 can be seen on the opposite page. The term lead displacement has been substituted by the term

lead problem in order to include all re-operations due to unsatisfactory lead funtioning, i.e. macroscopic displacement, high

threshold, sensing problem and insulation defects. Even with this new broader definition the preset standards were fulfilled for

the country as a whole.

A comparison of the experience from the six years of data is shown on page 12 and 13. The use of optimal pacing mode

demonstrates a slight increase, the procedure times a slight decrease and the re-operation rate due to lead problems has

come down. All centers are to be congratulated with the low infection rate. ❤
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MODE OF PACING 2002

Indication Number Recommended mode of pacing Per cent

SND 738 711 96.3

AV block 1013 936 92.4

AF+brady 445 438 98.4

Vasovagal 24 24 100

CSS 84 83 98.8

HOCM 3 3 100

REASONS FOR DEVIATION FROM RECOMMENDED MODE OF PACING

Reason Number

Predominant SR 16

Severe chronic disease 21

Poor prognosis 32

Technical reasons 43

KNIFE-TIME AND FLOUROSCOPY TIME 2002

Mode of pacing Number Knife-time (min) Range (min) Flouroscopy time (min) Range (min)

VVI 503 44.6 7-225 5.6 0.4-75

AAI 223 50.7 7-155 5.3 0.3-27

VDD 47 52.6 20-120 4.9 0.6-15

DDD 1482 62.8 6-240 8.9 0.4-59

COMPARISON WITH PRESET STANDARDS

Variable 2002 Standard

A-problem 1.6% 3%

V-problem 2.0% 3%

Pneumothorax 0.9% 2%

Hematoma 0.1% 1%

Infection 0.7% 0.5%



DENMARK 1997-2002

1997 1998 1999 2000 2001 2002
Recommended mode used

Sick sinus syndrome 92% 95% 96% 94% 94% 96%
Atrioventricular block 84% 87% 90% 92% 91% 92%

Venous access, no of leads

Cephalic 1266 1502 1779 1797 1738 1984
Subclavian 1171 1459 1545 1849 1998 1863
Other/unknown 41 88 88 131 93 70

Skin-to-skin time, mean in min

Single chamber atrial 58 57 53 48 48 51
Single chamber ventricular 58 55 50 46 43 45
Dual chamber, single lead 61 56 58 52 58 53
Dual chamber 78 80 75 67 64 62

Flouroscopy time, mean in min

Single chamber atrial 7 6 6 5 5 5
Single chamber ventricular 8 8 7 6 6 6
Dual chamber, single lead 8 7 6 6 8 5
Dual chamber 13 13 11 10 10 9

Antibiotic prophylaxis

89% 88% 88% 86% 87% 87%

Implanters experience

< 25 implants in total 15% 17% 11% 11% 11% 11%
25-49 implants in total 10% 10% 12% 8% 8% 5%
50-99 implants in total 14% 11% 12% 12% 7% 6%
>= 100 implants in total 62% 63% 65% 69% 74% 78%
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DENMARK 1997-2002

1997 1998 1999 2000 2001 2002
Perioperative complications

Pneumothorax 0.8% 1.5% 0.6% 0.7% 0.8% 0.9%
Procedure related death 0 0 0 0 0 0
Myocardial perforation 0 0 <0.1% <0.1% 0.3% 0.2%
Hemathoma 0.4% 0.1% 0.5% 0.4% 0.4% <0.1%
Atrial lead re-operation 1.9% 2.2% 1.6% 1.9% 1.7% 1.0%
Ventricular lead re-operation 2.1% 1.5% 1.5% 1.1% 0.9% 1.0%
Any re-operation 3.7% 3.5% 3.1% 2.9% 4.1% 2.9%

Late complications (<4 months)

Infection 0.3% 0.4% <0.1% 0.3% 0.5% 0.6%
Pacemaker migration 0.1% 0.2% <0.1% <0.1% 0 0
Atrial lead re-operation 1.2% 1.5% 1.1% 0.9% 1.1% 0.6%
Ventricular lead re-operation 1.3% 1.6% 0.7% 1.0% 0.8% 1.0%
Any re-operation 2.9% 3.3% 1.8% 2.5% 2.6% 2.5%

Total complications

Pneumothorax 0.8% 1.5% 0.6% 0.7% 0.8% 0.9%
Myocardial perforation 0 0 <0.1% <0.1% 0.3% 0.2%
Hematoma 0.4% 0.2% 0.5% 0.4% 0.4% 0.2%
Infection 0.3% 0.4% <0.1% 0.3% 0.5% 0.6%
Pacemaker migration 0.1% 0.2% <0.1% <0.1% 0 0
Atrial lead re-operation 3.1% 3.8% 2.7% 2.9% 2.8% 1.6%
Ventricular lead re-operation 3.4% 3.0% 2.2% 2.2% 1.7% 2.0%
Any re-operation 6.6% 6.8% 4.9% 5.0% 6.7% 4.9%
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The Danish Pacemaker Register (DPR) was started in January 1982 and has since then used the European Pacemaker 
Patient Identification Card proposed by The European Working Group on Cardiac Pacing (EWGCP) for collecting data.
The Register is situated in the city of Odense ("Right in The Heart of Denmark") at the Department of Cardiology in Odense
University Hospital.

Data are collected from all 14 implanting hospitals in Denmark and from the database the Register produces:
• Annual statistics/reports on all interventions.
• Identification cards (plastic) to the patients.
• On request special reports to hospitals/pacemaker manufacturers.

The statistics for 2003 consist of all data received from the 14 hospitals:

RH = Rigshospitalet
BSP = Bispebjerg Hospital
GEN = Gentofte Amtssygehus
HIL = Hillerød Centralsygehus
OUH = Odense Universitetshospital
SKS = Skejby Sygehus
ALB = Aalborg Sygehus
KOL = Kolding Sygehus/Vejle Sygehus
GR  = Dronning Ingrids Hospital
HER = Herning Centralsygehus
HAD = Haderslev Sygehus
VIB = Viborg Sygehus
CEV = Centralsygehuset Esbjerg/Varde
RAS = Roskilde Amtssygehus

Only patients with interventions after January 1982 are in the Register, which today consists of data from 35,067 patients

(41,643 generators, 34,754 ventricular leads and 17,813 atrial leads).
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FIRST IMPLANTATION
DENMARK 

PACEMAKER CENTERS RH BSP GEN HIL OUH SKS ALB KOL GR HER HAD VIB CEV RAS TOTAL

NO OF IMPLANTATIONS MALE 180 75 141 95 122 223 198 109 13 61 45 52 39 45 1398
FEMALE 141 102 138 79 109 159 129 96 5 56 42 54 25 49 1184

TOTAL 321 177 279 174 231 382 327 205 18 117 87 106 64 94 2582

MEAN AGE MALE 69.4 77.9 73.0 75.3 72.8 69.6 74.4 73.3 64.7 75.0 74.9 75.3 70.1 74.6 72.7
FEMALE 73.9 80.5 77.3 76.3 76.6 76.4 77.4 78.3 62.1 79.8 77.2 79.1 77.1 80.8 77.3

TOTAL 71.4 79.4 75.1 75.8 74.6 72.4 75.6 75.6 64.0 77.3 76.0 77.3 72.9 77.8 74.8

MEDIAN AGE MALE 73.1 79.3 74.9 76.1 73.8 74.4 76.9 75.2 66.1 76.2 77.3 77.8 73.0 75.7 75.4
FEMALE 77.6 81.8 78.6 78.3 78.6 79.3 79.7 80.6 60.1 80.7 80.1 81.7 78.5 81.9 79.7

TOTAL 76.2 81.3 77.2 77.4 77.0 76.3 78.0 77.9 63.8 79.4 78.6 79.3 75.9 79.3 77.6

OLDEST PATIENT MALE 92.0 93.4 96.6 94.4 95.9 96.8 95.8 97.5 80.1 99.8 96.6 91.4 94.3 92.9 99.8
FEMALE 96.1 99.7 95.5 94.2 94.0 97.9 96.2 99.6 69.7 94.1 93.9 94.9 87.9 98.7 99.7

YOUNGEST PATIENT MALE 0.1 48.2 34.7 51.6 43.4 0.6 20.5 19.8 48.7 35.6 51.9 55.9 25.7 41.4 0.1
FEMALE 0 44.8 25.9 15.0 47.0 21.9 24.0 43.9 55.4 52.2 56.2 35.3 54.3 57.9 0

STD. DEVIATION            MALE 17.5 9.7 12.6 9.7 11.9 17.3 11.3 13.7 9.8 13.1 10.5 9.5 14.0 10.9 13.8
FEMALE 17.6 9.6 10.4 12.4 11.0 13.3 12.7 11.4 5.8 9.3 10.6 11.0 9.1 8.6 12.3

AGE DISTRIBUTION AT FIRST IMPLANTATION - ALL:
DENMARK

PACEMAKER CENTERS RH BSP GEN HIL OUH SKS ALB KOL GR HER HAD VIB CEV RAS TOTAL

0  -  9  Years 8 - - - - 4 - - - - - - - - 12
10  - 19 Years 1 - - 1 - 2 - 1 - - - - - - 5
20  - 29 Years 6 - 1 - - 9 3 1 - - - - 1 - 21
30  - 39 Years 4 - 3 1 - 2 1 2 - 1 - 1 1 - 16
40  - 49 Years 10 2 4 - 3 15 5 5 1 1 - - 2 1 49
50  - 59 Years 27 7 22 11 30 27 24 11 5 8 7 6 4 6 195
60  - 69 Years 56 18 41 29 42 70 52 29 9 21 20 15 16 13 431
70  - 79 Years 103 56 98 68 73 112 107 69 2 33 24 35 21 31 832
80  - 89 Years 92 75 94 57 68 118 110 73 1 40 27 42 18 38 853
>= 90 Years 14 19 16 7 15 23 25 14 - 13 9 7 1 5 168

TOTAL NO OF PATIENTS  321 177 279 174 231 382 327 205 18 117 87 106 64 94 2582
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ECG - INDICATION FOR PACING First implantation

0 2 4 6 8 10 12 14 16

Torsades de pointe

Sustained VT/FT

Non sustained VT/VF

Ventricular extrasy.

AV nodal tachycardia

AV-re-entrant tachy

Atrial tachy unspec.

Chronotropic incomp.

Interatrial block

Chronic Afib + brady

SSS + AV block

SSS - brady-tachy

SSS - bradycardia

SSS - SA arrest

SSS - SA exit block

SSS - unspecified

LBBB/RBBB (altern.)

LBBB+Long PR

RBBB+LPHB+long PR

RBBB+LAHB+long PR

RBBB+LPHB+normal PR

RBBB+LAHB+normal PR

LPHB

LAHB

LBBB - complete

RBBB - complete

RBBB - incomplete

BBB - unspecified

Chronic Afib + AV bl

CHB - wide QRS

CHB - narrow QRS

CHB - QRS unspec.

2' Heart bl.-Mobitz

2' Heart bl.-Wenckeb

2' Heart bl.-unspec.

1' Heart block

NSR + abnormal EPS

Normal sinus rhythm

Rhythm uncoded

Rhythm unspecified

Per cent of patients



ECG - INDICATION FOR PACING (Pre-pacing ECG) - First Implantation
DENMARK

PACEMAKER  CENTERS RH BSP GEN HIL OUH SKS ALB KOL GR HER HAD VIB CEV RAS TOTAL

GROUP A - UNSPECIFIED 
A1 ( 1) = Rhythm unspecified 1 1 3 - - 3 5 - - 1 1 - - - 15
A2 ( 2) = Rhythm uncoded 1 - 3 - - - - - 2 - - 1 - - 7

GROUP B - SINUS RHYTHM
B1 ( 3) = Normal sinus rhythm 2 - 3 1 13 - 4 - - 1 1 - - - 25
B2 (   ) = NSR + abnormal EPS - - 1 - - - 2 - - - - 1 - - 4

GROUP C - AV BLOCK
C1 ( 4) = 10 heart block 9 1 7 1 3 4 7 1 - - - 1 - - 34
C2 ( 5) = 20 heart block - unspecified 8 1 12 3 - 4 3 4 3 2 - 2 2 2 46
C3 ( 6) = 20 heart block - Wenckebach 6 1 2 7 1 8 4 2 - - - - 5 2 38
C4 ( 7) = 20 heart block - Mobitz 14 13 20 10 15 9 18 25 - 5 8 3 - 6 146
C5 ( 8) = CHB - QRS unspecified 71 5 31 8 15 51 18 8 6 5 7 8 1 2 236
C6 ( 9) = CHB - narrow QRS 34 31 33 15 40 56 41 17 1 19 16 4 16 13 336
C7 (10) = CHB - wide QRS 22 11 15 15 9 17 29 19 1 23 2 13 12 11 199
C8 (   ) = Chronic Afib + AV block - - 11 - 6 5 16 - - 4 - - 5 6 53

GROUP D - BUNDLE BRANCH BLOCK
D1 (11) = BBB - unspecified 3 - - 1 - 7 1 - - - - - - - 12
D2 (12) = RBBB - incomplete - - - - - 1 - - - - - - - - 1
D3 (13) = RBBB - complete - - - 1 - 2 1 - - - - - - - 4
D4 (14) = LBBB 8 - 10 1 12 6 1 - - - - - - - 38
D5 (15) = LAHB 1 - - - 1 - - - - - - - - - 2
D6 (16) = LPHB - - - - - 5 - 1 - - - - - - 6
D7 (17) = RBBB + LAHB + normal PR - 1 1 - - 1 - - - - - - - - 3
D8 (18) = RBBB + LPHB + normal PR - - - - 1 1 - - - - - - - - 2
D9 (19) = RBBB + LAHB + long PR - 3 4 1 - 3 - - - 1 - - - - 12
D10 (20) = RBBB + LPHB + long PR - 1 1 - - - 1 - - - - - - - 3
D11 (21) = LBBB + long PR 2 - 1 2 - 14 - - - - 1 2 - - 22
D12 (   ) = LBBB/RBBB (alternans) - - 1 - - - - - - - - - - - 1

GROUP E - SINUS NODE DISEASE AND ATRIUM
E1 (22) = SSS - unspecified 1 - 1 - 3 24 9 - - 1 2 1 - 2 44
E2 (23) = SSS - SA exit block 11 2 23 2 7 5 3 13 1 2 2 3 - 6 80
E3 (24) = SSS - SA arrest 40 18 20 15 23 49 38 31 - 10 13 24 10 8 299
E4 (25) = SSS - bradycardia 16 6 13 6 18 15 29 24 3 4 4 9 6 4 157
E5 (26) = SSS - brady/tachy 29 25 29 19 30 37 29 15 - 23 20 20 2 8 286

(27) = SSS + AV block - 17 - 19 - - - - - - - - - 14 50
E6 (31) = Chronic A fib + brady 41 40 34 47 32 53 67 45 1 14 7 13 5 9 408
E7 (   ) = Interatrial block - - - - - - - - - - - - - - -
E8 (   ) = Chronotropic incompetance - - - - - - - - - - 1 - - - 1

GROUP F - ATRIAL TACHY
F1 (32) = Atrial tachy unspecified - - - - 2 2 1 1 - 1 2 - - - 9
F2 (33) = AV re-entrant tachycardia - - - - - - - - - - - - - - -
F3 (   ) = AV nodal tachycardia - - - - - - - - - - - - - - -

GROUP G - VENTRICULAR TACHY
G1 (28) = Ventricular extrasystoles - - - - - - - - - - - - - 1 1
G2 (29) = Non sustained VT/VF - - - - - - - - - 1 - - - - 1
G3 (30) = Sustained VT/VF 1 - - - - - - - - - - - - - 1
G4 (   ) = Torsades de pointe - - - - - - - - - - - - - - -

TOTAL NO OF PATIENTS 321 177 279 174 231 382 327 206 18 117 87 105 64 94 2582
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SYMPTOM  -  First Implantation
DENMARK

PACEMAKER CENTERS RH BSP GEN HIL OUH SKS ALB KOL GR HER HAD VIB CEV RAS TOTAL

GROUP A - UNSPECIFIED
A1 ( 1) = Unspecified 2 - 6 3 - - 17 - 1 - - 1 - - 30
A2 ( 2) = Uncoded 1 - 9 - - - - - - - - - - - 10

GROUP B - SYNCOPE
B1 ( 3) = Syncope 137 103 123 64 99 126 118 99 8 51 33 33 29 36 1059
B2 ( 4) = Dizzy spells 77 36 72 67 56 82 131 72 5 25 31 37 27 31 749
B3 ( 5) = Bradycardia 92 23 51 35 37 117 47 31 3 15 18 25 6 16 516

GROUP C - TACHYCARDIA
C1 ( 6) = Tachycardia 2 - - 2 10 - 1 1 - 4 2 1 - - 23

GROUP D - OTHER
D1 ( 7) = None / prophylactic 2 1 6 - 7 7 12 - - 3 - 2 - - 40
D2 ( 8) = Dyspnea / heart failure 8 14 12 3 21 48 1 3 1 18 2 6 1 11 149
D3 ( 9) = Cerebral dysfunction - - - - 1 - - - - - - - 1 - 2
D4 (   ) = Chestpain - - - - - - - - - 1 1 - - - 2
D5 (   ) = Aborted sudden death - - - - - 2 - - - - - - - - 2

TOTAL NO OF PATIENTS 321 177 279 174 231 382 327 206 18 117 87 105 64 94 2582

AETIOLOGY  -  First Implantation
DENMARK

PACEMAKER CENTERS RH BSP GEN HIL OUH SKS ALB KOL GR HER HAD VIB CEV RAS TOTAL

GROUP A - UNSPECIFIED
A1 ( 1) = Unspecified - - - - 4 12 24 - 1 1 - 2 - - 44
A2 ( 2) = Uncoded 1 - 5 - 1 - - - - 1 1 1 - - 10

GROUP B - UNKNOWN
B1 ( 3) = Unknown 268 169 255 167 135 251 249 183 16 98 72 95 57 94 2109
B2 ( 4) = Conduction tissue disease - - - - 33 6 29 3 - - - 2 1 - 74

GROUP C - ISCHAEMIC
C1 ( 5) = Ischaemic 7 1 3 - 10 20 12 1 - 7 5 - - - 66
C2 ( 6) = Post infarction 7 2 3 1 2 21 3 5 - 2 - - 1 - 47

GROUP D - CONGENITAL
D1 ( 8) = Congenital 6 - - - - 3 - - - - - - - - 9

GROUP E - IATROGENIC THERAPEUTIC
E1 (   ) = Surgical complication 10 - 2 - 2 19 2 - - 1 - - 1 - 37
E2 ( 7) = Surgical 5 - - - - 5 1 - - - - - - - 11
E3 (13) = Ablation 2 - 1 - 11 4 - - - - - - - - 18
E4 (   ) = Drug induced - - - - - 1 - - - - 1 - 1 - 3

GROUP F - AUTONOMIC NERVOUS SYSTEM
F1 (12) = Carotid sinus syndrome 4 5 - 3 27 7 - 13 - 3 8 4 3 - 77
F2 (   ) = Vasovagal syndrome - - - 1 - 7 2 - - - - - - - 10
F3 (   ) = Orthostatic hypotension - - - - - - - - - - - - - - -

GROUP G - OTHER
G1 ( 9) = Cardiomyopathy unspecified 8 - 2 2 - - 3 1 - - - 1 - - 17
G1A(   ) = Cardiomyopathy hypertropic - - 2 - - 1 - - - - - - - - 3
G1B(   ) = Cardiomyopathy dilated - - 5 - 3 17 - - - - - - - - 25
G2 (10) = Myocarditis - - - - - - - - - 1 - - - - 1
G3 (11) = Valvular heart disease 3 - 1 - 3 4 1 - 1 3 - - - - 16
G6 (   ) = Endocarditis - - - - - 1 1 - - - - - - - 2
G7 (   ) = Heart transplant - - - - - 2 - - - - - - - - 2
G8 (   ) = Ionizing radiation - - - - - 1 - - - - - - - - 1

TOTAL NO OF PATIENTS 321 177 279 174 231 382 327 206 18 117 87 105 64 94 2582
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DENMARK

PACEMAKER CENTERS RH BSP GEN HIL OUH SKS ALB KOL GR HER HAD VIB CEV RAS TOTAL

AAI - ATRIAL INHIBITED - 
AAICO  : - - - - - - 1 - - - - - - - 1
AAIRO  : 38 12 27 15 26 35 28 32 - 12 14 11 10 9 269

DDD - DUAL CHAMBER DEMAND PACING - 
DDDCO  : - - - - - - 7 8 - - - - - - 15
DDDRO  : 203 113 151 106 137 267 194 70 - 79 54 78 42 65 1559
DDDRP : 6 - 8 - 9 - - 16 - - 1 6 - - 46

VDD - ATRIAL TRIGG. VENTRICULAR INHIB. -
VDDCO  : - - 18 - - - - - - - - - - - 18
VDDRO  : - - - - - - - 8 - - - - - - 8

VVI - VENTRICULAR INHIBITED - 
VVICO  : - - - - - - 8 11 15 - - - - - 34
VVIRO  : 74 52 75 53 59 80 89 61 3 26 18 10 12 20 632

TOTAL NO OF GENERATORS 321 177 279 174 231 382 327 206 18 117 87 105 64 94 2582

MODE OF PACING  - Replacement
DENMARK

PACEMAKER CENTERS RH BSP GEN HIL OUH SKS ALB KOL GR HER HAD VIB CEV RAS TOTAL

AAI - ATRIAL INHIBITED 
AAICO  : - - - - - - - 1 - - - - - - 1
AAIRO  : 2 6 8 2 12 14 2 1 - 1 8 3 3 3 65

DDD - DUAL CHAMBER DEMAND PACING 
DDDCO  : - - - - - - 4 1 - - - - - - 5
DDDRO  : 52 32 49 19 40 75 38 21 - 14 21 22 13 10 406
DDDRP : - - 3 - 2 - - 1 - - - 1 - - 7

VDD - ATRIAL TRIGG. VENTRICULAR INHIB. 
VDDCO  : - - 7 - - - - - - - - - - - 7
VDDRO  : - - - - 7 - - 1 - - - - - - 8

VVI - VENTRICULAR INHIBITED 
VVICO  : - - - - - - 2 2 2 - - - - - 6
VVIRO  : 17 19 19 5 34 30 12 13 1 4 22 8 8 3 195

TOTAL NO OF GENERATORS 71 57 86 26 95 119 58 41 3 19 51 34 24 16 700
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RATE RESPONSIVE PACING - SENSORSYSTEMS
DENMARK

PACEMAKER CENTERS RH BSP GEN HIL OUH SKS ALB KOL GR HER HAD VIB CEV RAS TOTAL

AAIR:
- Accelerometer 35 11 25 7 10 25 12 18 - 11 8 13 12 4 191
- Accelerometer + Minute Vent - - 4 - - 18 4 - - - - 1 1 5 33
- Piezo Ceramic + Minute Vent 5 7 6 10 28 4 14 14 - 2 14 - - 3 107
- Piezo Ceramic + QT-interval - - - - - 2 - 1 - - - - - - 3

DDDR:
- Accelerometer 256 130 133 106 122 249 187 60 - 83 76 78 51 49 1580
- Accelerometer + Minute Vent - 14 46 - 3 79 13 - - - - 22 4 26 207
- Piezo Ceramic + Minute Vent 5 1 23 19 63 10 32 - - 10 - - - - 163
- Piezo Ceramic + QT-interval - - 9 - - 4 - 48 - - - 7 - - 68

VDDR:
- Piezo Ceramic + QT-interval - - - - 7 - - 9 - - - - - - 16

VVIR:
- Accelerometer 80 52 53 49 51 72 77 48 - 26 23 15 11 5 562
- Magnetic Ball - - - - - - - - 4 - - - - - 4
- Accelerometer + Minute Vent - 1 31 - 2 34 2 - - - - 3 9 10 92
- Piezo Ceramic + Minute Vent 11 18 10 9 40 2 22 - - 4 17 - - 8 141
- Piezo Ceramic + QT-interval - - - - - 2 - 26 - - - - - - 28

TOTAL NO 
OF RR-GENERATORS 392 234 340 200 326 501 363 224 4 136 138 139 88 110 3195
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MANUFACTURER OF GENERATORS
DENMARK

PACEMAKER CENTERS RH BSP GEN HIL OUH SKS ALB KOL GR HER HAD VIB CEV RAS TOTAL

ELA - ELA MEDICAL - 14 - - - 81 - - - - - - - - 95
GDT - GUIDANT - 1 109 - 5 56 19 - - - - 26 14 41 271
MDT - MEDTRONIC 205 112 173 100 211 305 134 25 - 65 70 50 - 35 1485
SJM - ST. JUDE MEDICAL 187 107 74 100 103 51 232 111 21 71 68 56 74 34 1289
VIT - VITATRON - - 9 - 7 8 - 111 - - - 7 - - 142

TOTAL NO 
OF GENERATORS 392 234 365 200 326 501 385 247 21 136 138 139 88 110 3282

MANUFACTURER OF ATRIAL LEADS
DENMARK

PACEMAKER CENTERS RH BSP GEN HIL OUH SKS ALB KOL GR HER HAD VIB CEV RAS TOTAL

GDT - GUIDANT - - 174 99 - 292 107 - - - - 71 12 10 765
MDT - MEDTRONIC 172 2 15 9 5 25 1 5 - 22 40 - - 14 310
SJM - ST. JUDE MEDICAL 85 125 - 15 176 - 137 21 - 75 33 23 42 52 784
VIT - VITATRON - - - - - - - 102 - - - 7 - - 109

TOTAL NO 
OF A - LEADS 257 127 189 123 181 317 245 128 - 97 73 101 54 76 1968

MANUFACTURER OF VENTRICULAR LEADS
DENMARK

PACEMAKER CENTERS RH BSP GEN HIL OUH SKS ALB KOL GR HER HAD VIB CEV RAS TOTAL

GDT - GUIDANT - - 22 3 - 83 11 - - - - 20 14 17 170
MDT - MEDTRONIC 172 97 258 26 221 87 3 10 - - 44 - - 21 939
SJM - ST. JUDE MEDICAL 153 82 - 135 12 274 303 161 20 111 38 82 47 49 1467
VIT - VITATRON - - - - - - - 11 - - - 1 - - 12

TOTAL NO 
OF V - LEADS 325 179 280 164 233 444 317 182 20 111 82 103 61 87 2588
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ATRIAL LEADS - UNI-/BIPOLAR
DENMARK

PACEMAKER CENTERS RH BSP GEN HIL OUH SKS ALB KOL GR HER HAD VIB CEV RAS TOTAL

Unipolar - - - - - 3 - - - - - - - - 3
Bipolar 257 127 189 123 181 314 245 128 - 97 73 101 54 76 1965

TOTAL NO OF 
ATRIAL LEADS 257 127 189 123 181 317 245 128 - 97 73 101 54 76 1968

ATRIAL LEADS - ENDOCARDIAL - PASSIVE FIXATION
DENMARK

PACEMAKER CENTERS RH BSP GEN HIL OUH SKS ALB KOL GR HER HAD VIB CEV RAS TOTAL

Unipolar - - - - - - - - - - - - - - -
Bipolar - - 3 - - - - 4 - - 1 - - - 8

NO OF A-LEADS 
- PASSIVE FIXATION - - 3 - - - - 4 - - 1 - - - 8

ATRIAL LEADS - ENDO-/EPICARDIAL - ACTIVE FIXATION
DENMARK

PACEMAKER CENTERS RH BSP GEN HIL OUH SKS ALB KOL GR HER HAD VIB CEV RAS TOTAL

Unipolar - - - - - 3 - - - - - - - - 3
Bipolar 257 127 186 123 181 314 245 124 - 97 72 101 54 76 1957

NO OF A-LEADS 
- ACTIVE FIXATION 257 127 186 123 181 317 245 124 - 97 72 101 54 76 1960

ATRIAL LEADS - ENDO-/EPICARDIAL - STRAIGHT
DENMARK

PACEMAKER CENTERS RH BSP GEN HIL OUH SKS ALB KOL GR HER HAD VIB CEV RAS TOTAL

Unipolar - - - - - 3 - - - - - - - - 3
Bipolar 257 127 189 115 181 314 245 124 - 97 73 101 54 76 1953

TOTAL NO OF A-LEADS 
- STRAIGHT 257 127 189 115 181 317 245 124 - 97 73 101 54 76 1956

ATRIAL LEADS - ENDOCARDIAL - J-SHAPED
DENMARK

PACEMAKER CENTERS RH BSP GEN HIL OUH SKS ALB KOL GR HER HAD VIB CEV RAS TOTAL

Unipolar - - - - - - - - - - - - - - -
Bipolar - - - 8 - - - 4 - - - - - - 12

NO OF A-LEADS 
- J-SHAPED - - - 8 - - - 4 - - - - - - 12

ATRIAL LEADS - ENDO-/EPICARDIAL - STEROID-ELUTING
DENMARK

PACEMAKER CENTERS RH BSP GEN HIL OUH SKS ALB KOL GR HER HAD VIB CEV RAS TOTAL

Unipolar - - - - - 3 - - - - - - - - 3
Bipolar 257 127 189 123 181 314 245 128 - 97 73 101 54 76 1965

NO OF A-LEADS 
- STEROID-ELUTING 257 127 189 123 181 317 245 128 - 97 73 101 54 76 1968
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VENTRICULAR LEADS - UNI-/BI-/TRI-/QUADRIPOLAR
DENMARK

PACEMAKER CENTERS RH BSP GEN HIL OUH SKS ALB KOL GR HER HAD VIB CEV RAS TOTAL

Unipolar 105 1 11 123 13 331 211 13 20 1 1 74 - - 904
Bipolar 220 178 250 41 220 113 106 160 - 110 81 29 61 87 1656
Tripolar - - - - - - - - - - - - - - -
Quadripolar - - 19 - - - - 9 - - - - - - 28

TOTAL NO OF 
VENTRICULAR LEADS 325 179 280 164 233 444 317 182 20 111 82 103 61 87 2588

VENTRICULAR LEADS - ENDOCARDIAL - PASSIVE FIXATION
DENMARK

PACEMAKER CENTERS RH BSP GEN HIL OUH SKS ALB KOL GR HER HAD VIB CEV RAS TOTAL

Unipolar 84 1 11 60 12 329 182 13 20 1 1 74 - - 788
Bipolar 39 173 202 - - 12 6 146 - 109 79 4 46 15 831
Tripolar - - - - - - - - - - - - - - -
Quadripolar - - 19 - - - - 9 - - - - - - 28

NO OF V-LEADS 
- PASSIVE FIXATION 123 174 232 60 12 341 188 168 20 110 80 78 46 15 1647

VENTRICULAR LEADS - ENDO-/EPICARDIAL - ACTIVE FIXATION
DENMARK

PACEMAKER CENTERS RH BSP GEN HIL OUH SKS ALB KOL GR HER HAD VIB CEV RAS TOTAL

Unipolar 21 - - 63 1 3 29 - - - - - - - 117
Bipolar 181 5 48 41 220 100 100 14 - 1 2 25 15 72 824

NO OF V-LEADS 
- ACTIVE FIXATION 202 5 48 104 221 103 129 14 - 1 2 25 15 72 941

VENTRICULAR LEADS - ENDO-/EPICARDIAL - STEROID-ELUTING
DENMARK

PACEMAKER CENTERS RH BSP GEN HIL OUH SKS ALB KOL GR HER HAD VIB CEV RAS TOTAL

Unipolar 102 1 8 123 8 313 211 13 20 1 1 74 - - 875
Bipolar 220 178 250 41 220 112 106 159 - 110 81 29 61 87 1654
Tripolar - - - - - - - - - - - - - - -
Quadripolar - - 19 - - - - 9 - - - - - - 28

NO OF V-LEADS 
- STEROID-ELUTING 322 179 277 164 228 425 317 181 20 111 82 103 61 87 2557
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GENERATORS - REASON FOR REPLACEMENT
DENMARK

PACEMAKER CENTERS RH BSP GEN HIL OUH SKS ALB KOL GR HER HAD VIB CEV RAS TOTAL

GROUP A - UNSPECIFIED
A1 ( 1) = Unspecified - - - - - - - - - - - - - - -
A2 ( 2) = Uncoded - - - - - - - - - - - - - - -

GROUP B - ELECTIVE
B1 ( 3) = Elective 20 47 18 2 18 55 16 31 2 1 9 1 - 1 221
B2 (  ) = Recall - - - - - 1 - - - - - - - - 1
B3 ( 4) = System chg. - hemodynamic 2 2 7 - 10 10 5 3 - 3 2 2 - - 46
B4 (   ) = System chg. - pacer syndrome 1 - - - - 1 - - - 1 - - - - 3
B5 (   ) = System chg. - palpitations - 1 - - 1 - - - - - - - - - 2
B6 ( 5) = System chg. - elect. problem 1 - 1 - 7 1 - - - 1 2 1 - 1 15
B7 ( 8) = EMG inhibition - - - - - - - - - - - - - - -
B8 ( 9) = Extra cardiac stimulation - - - 1 - - - - - 1 1 - - - 3

GROUP C - SURGICAL
C1 ( 6) = Mechanical protrusion - - - - - - - - - - 1 - - - 1
C2 (   ) = Erosion - - 1 - - 1 2 - - - - - - - 4
C3 ( 7) = Infection 3 2 2 - 1 4 2 2 - - 3 1 - 1 21
C4 (   ) = Wound pain - - - - - - - - - - - - - - -

GROUP D - FAILURE MINOR
D1 (   ) = Failure - unspecified - - - - - - - - - 1 - - - - 1
D2 (18) = Failure - undersensing - - - - - - - - - - - - - - -
D3 (19) = Failure - oversensing - - - - - - - - - - - - - - -
D4 (20) = Failure - magnetic switch - - - - - - - - - - - - - - -
D5 (21) = Failure - programming - - - - - - - - - - - - - - -

GROUP E - FAILURE MAJOR
E1 (10) = Failure - unspecified 1 - - - - - 1 - - - - - - - 2
E2 (   ) = Failure - no output - - - - 1 1 - - - - - 1 - - 3
E3 (11) = Failure - low output - - - - - - - - - - - - - - -
E4 (12) = Failure - slow rate - - - - - - - - - - - - - - -

(13) = Failure - slow magnetic rate - - - - - - - - - - - - - - -
E5 (14) = Failure - fast rate - - - - - - - - - - - - - - -

(15) = Failure - fast magnetic rate - - - - - - - - - - - - - - -
E6 (16) = Failure - connector - - - - - - - - - - - - - - -
E7 (17) = Failure - encapsulation - - - - - - - - - - - - - - -

GROUP F - FAILURE BATTERY
F1 (22) = Normal E.O.L. 69 7 59 11 81 52 42 1 1 8 35 11 - 1 378
F2 (23) = Premature E.O.L. 2 - 1 - - 1 - - - - - - - - 4

TOTAL NO OF GEN. REPLACEMENTS 99 59 89 14 119 127 68 37 3 16 53 17 - 4 705

Remarks: The register is confined to generators implanted after January 1st 1982. 
In case of replacement the generator is allocated to the original implanting center even if the replacement was actually performed in a different center.



ATRIAL LEADS - REASON FOR REPLACEMENT
DENMARK

PACEMAKER CENTERS RH BSP GEN HIL OUH SKS ALB KOL GR HER HAD VIB CEV RAS TOTAL

GROUP A - UNSPECIFIED
A1 ( 1) = Unspecified - - - - - - - - - - - - - - -
A2 ( 2) = Uncoded - - - - - - - - - - - - - - -

GROUP B - ELECTIVE
B1 ( 3) = Elective 12 2 6 3 7 8 9 3 - 2 7 2 - - 61
B2 ( 4) = Displacement 2 - 1 - 1 - 3 2 - 1 - - - 1 11
B3 ( 5) = Exit block 1 - 1 - 1 1 1 - - - - - - - 5
B4 ( 8) = E.M.G. inhibition - - - - - 1 - - - - - - - - 1
B5 ( 9) = Extra cardiac stimulation - - - - - - 1 - - - - - - - 1
B6 (10) = Perforation - - - - 1 3 - - - - - - - - 4
B7 (11) = Undersensing 2 - - - - - - - - - - - - - 2
B8 (   ) = Recall - - - - - - - - - - - - - - -

GROUP C - SURGICAL
C1 ( 7) = Infection - ulceration 3 1 2 - 1 4 1 2 - - 2 - - 1 17

GROUP D - FAILURE
D1 ( 6) = Connector failure - - - - - - - - - - - - - - -
D2 (12) = Insulation break - 1 - - 1 3 - 2 - - - 1 - - 8
D3 (13) = Conductor break 1 1 - - 2 - - 1 - - - - - - 5

TOTAL NO OF 
A - LEAD REPLACEMENTS 21 5 10 3 14 20 15 10 - 3 9 3 - 2 115

Remarks: In case of replacement the atrial lead is allocated to the original implanting center even if the replacement was actually performed in a different center.

VENTRICULAR LEADS - REASON FOR REPLACEMENT
DENMARK

PACEMAKER CENTERS RH BSP GEN HIL OUH SKS ALB KOL GR HER HAD VIB CEV RAS TOTAL

GROUP A - UNSPECIFIED
A1 ( 1) = Unspecified - - - - - - - - - - - - - - -
A2 ( 2) = Uncoded - - - - - - - - - - - - - - -

GROUP B - ELECTIVE
B1 ( 3) = Elective 12 3 2 1 3 10 8 1 1 3 5 2 - - 51
B2 ( 4) = Displacement 2 - - - 1 4 2 1 - - 1 - 1 1 13
B3 ( 5) = Exit block 2 2 1 - 3 2 1 4 - - 2 - - - 17
B4 ( 8) = E.M.G. inhibition - - - - - - - 1 - - - - - - 1
B5 ( 9) = Extra cardiac stimulation - - - - - - - - - - - - - - -
B6 (10) = Perforation - 1 - - - 1 - - - - - - - - 2
B7 (11) = Undersensing - 1 - - - 1 - - - - - - - - 2
B8 (   ) = Recall - - - - - - - - - - - - - - -

GROUP C - SURGICAL
C1 ( 7) = Infection - ulceration 3 1 2 - 2 6 2 1 - - 1 - - 1 19

GROUP D - FAILURE
D1 ( 6) = Connector failure - - - - - - - - - - - - - - -
D2 (12) = Insulation break 1 - 1 1 4 2 1 1 - - - - - - 11
D3 (13) = Conductor break 3 1 - 2 - - 2 1 - 2 - - - - 11

TOTAL NO OF 
V - LEAD REPLACEMENTS 23 9 6 4 13 26 16 10 1 5 9 2 1 2 127

Remarks: In case of replacement the ventricular lead is allocated to the original implanting center even if the replacement was actually performed in a different center.
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REASON FOR FILE CLOSURE 
DENMARK

PACEMAKER CENTERS RH BSP GEN HIL OUH SKS ALB KOL GR HER HAD VIB CEV RAS TOTAL

GROUP A - UNSPECIFIED
A1 (   ) = Unspecified - - - - - - - - - - - - - - -
A2 ( 1) = Uncoded - - - - - - - - - - - - - - -

GROUP B - DEATH
B1 ( 3) = Death unrelated to pacemaker 1 2 14 1 129 4 80 26 - - 58 - 4 5 324
B2 ( 4) = Death related to pacemaker - - - - - - - - - - - - - - -
B3 ( 8) = Death - sudden - - - - - - 1 - - - - - - - 1
B4 ( 2) = Death - cause unknown 190 127 177 97 43 204 133 82 3 44 3 58 14 9 1184
B5 ( 5) = Death - lead related - - - - - - - - - - - - - - -

GROUP C - LOST TO FOLLOW-UP
C1 ( 7) = Lost to follow-up 3 1 - - - - 1 - - - - - - 1 6
C2 (   ) = Hospital transfer - - - - - - - - - - - - - - -
C3 ( 6) = Pacemaker removed 4 - 5 - 2 7 4 1 - 1 1 2 - - 27

TOTAL NO OF PATIENTS 198 130 196 98 174 215 219 109 3 45 62 60 18 15 1542

Remarks: Usually patients remain allocated to the original implanting center even if they are followed up in another center. However, a transfer is performed when
requested.
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Patient Survival
Date of first pacemaker implantation: January 1st 1982 - December 31st 2003

Total no. of patients at start 32848, death in the period 17589, treatment stopped 209, alive 15050
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PATIENTS IN TREATMENT AT DEC. 31ST 2003
DENMARK

PACEMAKER CENTERS RH BSP GEN HIL OUH SKS ALB KOL GR HER HAD VIB CEV RAS TOTAL

NO OF PATIENTS MALE 1091 472 1015 561 965 1213 947 505 119 273 367 300 121 118 8067
FEMALE 958 648 900 479 807 1148 858 470 68 286 325 278 103 117 7445

TOTAL 2049 1120 1915 1040 1772 2361 1805 975 187 559 692 578 224 235 15512

MEAN AGE MALE 71.6 79.8 75.0 73.8 71.9 70.9 74.3 73.7 74.6 75.5 72.1 74.9 71.7 73.1 73.4
FEMALE 76.4 83.2 79.3 78.1 76.3 75.5 78.3 78.3 75.2 79.3 78.1 78.7 77.6 79.4 78.0

TOTAL 73.8 81.8 77.0 75.8 73.9 73.1 76.2 75.9 74.8 77.5 74.9 76.7 74.4 76.2 75.6

MEDIAN AGE MALE 75.4 81.8 77.7 76.2 74.4 74.0 76.7 75.7 74.0 77.2 74.1 76.9 75.3 74.7 76.0
FEMALE 80.7 84.8 81.9 80.9 79.6 80.0 80.6 80.6 75.4 82.3 81.0 80.7 80.2 80.4 81.0

TOTAL 77.9 83.5 79.7 78.2 77.1 77.2 78.5 78.2 74.5 80.1 78.0 78.5 77.7 77.5 78.5

OLDEST PATIENT MALE 102.2 100.5 100.6 96.1 101.4 101.4 103.1 100.0 83.1 99.8 99.6 102.1 92.9 95.7 103.1
FEMALE 102.2 100.8 102.9 101.8 101.6 104.1 108.5 100.2 87.1 94.6 99.0 100.5 99.6 99.0 108.5

YOUNGEST PATIENT MALE 0.5 37.0 18.4 22.2 2.8 0.6 16.1 20.5 38.8 26.9 22.8 23.3 26.2 41.8 0.5
FEMALE 0.7 36.5 19.2 15.9 6.7 2.7 14.9 20.7 40.7 24.1 24.5 33.4 38.8 22.1 0.7

STD. DEVIATION MALE 16.3 11.1 12.5 12.1 14.8 16.9 12.5 12.6 12.6 12.5 13.0 11.6 13.8 11.4 14.1
FEMALE 15.9 10.3 12.5 12.9 14.6 17.9 12.0 11.8 12.4 11.3 12.6 11.6 11.6 11.3 14.0

Remarks: The register is confined to patients with interventions later than January 1st 1982. Usually patients remain allocated to the original implanting center
even if they are followed up in another center. However, a transfer is performed when requested. Center identification will automatically be changed at first coming
surgical intervention.

AGE DISTRIBUTION OF ALL PATIENTS IN TREATMENT AT DEC. 31ST 2003
DENMARK

PACEMAKER CENTERS RH BSP GEN HIL OUH SKS ALB KOL GR HER HAD VIB CEV RAS TOTAL

0  -   9 Years 17 - - - 3 24 - - - - - - - - 44
10  - 19 Years 17 - 2 2 11 33 5 - - - - - - - 70
20  - 29 Years 26 - 4 5 12 34 8 5 - 4 4 1 3 1 107
30  - 39 Years 43 6 25 11 36 50 14 10 1 4 14 8 4 - 226
40  - 49 Years 58 12 36 28 70 67 35 26 7 6 12 7 4 5 373
50  - 59 Years 147 34 121 68 152 182 124 53 10 40 59 36 21 20 1067
60  - 69 Years 306 93 282 159 280 366 247 164 47 66 123 78 32 35 2278
70  - 79 Years 570 249 515 327 500 645 574 295 61 157 183 193 73 78 4420
80  - 89 Years 685 499 724 362 537 722 639 348 37 226 236 200 76 74 5365
>= 90 Years 180 227 206 78 171 238 159 74 24 56 61 55 11 22 1562

NO OF PATIENTS IN TREATMENT 2049 1120 1915 1040 1772 2361 1805 975 187 559 692 578 224 235 15512
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GENERAL STATISTICS



Table 1: Changing generator types at generator replacement.

Reason for replacement: ALL CODES
Group I+II+III: Total  N = 699
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“UPGRADING” IN CONNECTION WITH GENERATOR REPLACEMENT (a) 

Table 2: In Group I the new pacing systems would be expected to be the same as the explanted.
“Upgrading” can be expected because of reasons of new technology.

Reason for replacement: A1 - 1 Unspecified n = -

Group I: Total  N = 613 A2 - 2 Uncoded n = -
B1 - 3 Elective n = 220
B6 - 5 Electrode problem n = 15
F1 - 22 Normal E.O.L. n = 378

From�� To�� AAI AAIR VVI VVIR DDD DDDR DDDRP VDD VDDR TOTAL

AAI 1 16 - 1 - 2 1 - - 21

AAIR - 47 - 3 - 34 4 - - 88

VVI - - 5 61 - 4 1 - - 71

VVIR - - - 97 - 13 - - - 110

DDD - - 1 5 5 85 - - - 96

DDDR - 2 - 27 - 264 1 1 - 295

DDDRP - - - - - 2 - - - 2

VDD - - - - - - - 1 - 1

VDDR - - 1 - - 1 - 5 8 15

From�� To�� AAI AAIR VVI VVIR DDD DDDR DDDRP VDD VDDR TOTAL

AAI 1 15 - 1 - 2 1 - - 20

AAIR - 41 - 2 - 12 3 - - 58

VVI - - 5 60 - 2 1 - - 68

VVIR - - - 92 - 7 - - - 99

DDD - - 1 3 5 81 - - - 90

DDDR - 2 - 22 - 237 - - - 261

DDDRP - - - - - 2 - - - 2

VDD - - - - - - - 1 - 1

VDDR - - 1 - - - 5 8 14-
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“UPGRADING” IN CONNECTION WITH GENERATOR REPLACEMENT (b)

B2 - ---
B7 - 8
B8 - 9
C1 - 6
C2 - ---
C3 - 7
C4 - ---
D1 - ---
D2 - 18
D3 - 19
D4 - 20
D5 - 21
E1 - 10
E2 - ---
E3 - 11
E4 - 12
---  - 13
E5 - 14
---  - 15
E6 - 16
E7 - 17
F2 - 23

n = 1
n = -
n = 3
n = 1
n = 3
n = 17
n = -
n = 1
n = 1
n = -
n = -
n = -
n = 2
n = 3
n = -
n = -
n = -
n = -
n = -
n = -
n = -
n = 4

Recall
EMG inhibition
Extra cardiac stimulation
Mechanical protrusion
Erosion
Infection
Wound pain
Failure - Unspecified
Failure - Undersensing
Failure - Oversensing
Failure - Magnetic switch
Failure - Programming
Failure - Unspecified
Failure - No output
Failure - Low output
Failure - Slow rate
Failure - Slow magnet. rate
Failure - Fast rate
Failure - Fast magnetic rate
Failure - Connector
Failure - Encapsulation
Premature E.O.L.

Reason for replacement: B3 - 4 System chg. - Hemodynamic n = 46

Group II: Total N = 51 B4 - — System chg. - Pacer syndrome n = 3
B5 - — System chg. - Palpitations n = 2

From�� To�� AAI AAIR VVI VVIR DDD DDDR DDDRP VDD VDDR TOTAL

7

4

2

22

AAIR - 6 - - - 1 - - -

VVI

VVIR - - - 4 - - - - -

DDD - - - 2 - - - - -

DDDR - - - 4 - 17 - 1 -

From�� To�� AAI AAIR VVI VVIR DDD DDDR DDDRP VDD VDDR TOTAL

AAI - 1 - - - - - - - 1

AAIR - - - 1 - 21 1 - - 23

VVI - - - 1 - 2 - - - 3

VVIR - - - 1 - 6 - - - 7

DDD - - - - - 4 - - - 4

DDDR - - - 1 - 10 1 - - 12

DDDRP - - - - - 1 - - - 1

Table 4: In Group III the explantation code would not normally indicate the need for an “Upgrade”.

Reason for replacement:
Group III: Total N = 57

Table 3: In Group II the reason for explantation indicates that the new pacing system should be an “Upgrade”.



1989-2003 - FIRST IMPLANTATION

YEAR 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

NO OF IMPLANTS MALE 609 692 739 768 756 860 808 867 873 996 1132 1287 1323 1320 1398

FEMALE 549 562 654 760 692 748 727 701 764 886 987 1041 1101 1121 1184

TOTAL 1158 1254 1393 1528 1448 1608 1535 1568 1637 1882 2119 2328 2424 2441 2582

MEAN AGE MALE 72.5 72.0 72.0 72.7 73.5 71.9 72.6 72.2 72.5 72.5 73.2 72.8 72.9 72.8 72.7

FEMALE 75.0 76.0 75.9 75.7 76.1 76.2 76.0 76.4 76.1 75.9 76.2 76.3 76.7 77.1 77.3

TOTAL 73.7 73.8 73.8 74.2 74.7 73.9 74.2 74.1 74.2 74.1 74.6 74.4 74.6 74.8 74.8

MEDIAN AGE MALE 74.5 74.6 74.3 74.4 75.5 74.9 75.0 74.9 75.4 75.2 75.7 75.8 75.5 75.4 75.4

FEMALE 77.4 78.3 77.9 78.3 78.6 78.8 78.4 79.2 78.9 77.9 78.9 78.9 78.8 79.7 79.7

TOTAL 76.1 76.5 76.3 76.4 77.2 76.6 76.6 76.7 77.2 76.7 77.4 77.1 76.9 77.3 77.6

OLDEST PATIENT MALE 98.5 97.2 98.7 97.9 99.1 95.0 97.9 102.5 99.8 98.1 98.2 98.8 100.9 97.6 99.8

FEMALE 97.4 99.3 98.3 97.9 101.3 97.9 100.5 99.4 97.2 103.9 99.2 99.4 100.3 101.9 99.7

YOUNGEST PATIENT MALE 0.0 0.0 0.0 1.8 0.9 0.1 0.0 0.5 0.0 0.1 4.1 0.0 0.1 11.2 0.1

FEMALE 2.1 1.3 0.4 0.0 1.2 2.0 0.8 0.0 0.1 0.0 0.0 0.0 0.6 9.6 0.0

STD. DEVIATION MALE 12.9 13.8 14.3 12.6 12.8 14.2 13.6 13.7 14.4 13.9 12.7 13.6 13.3 12.8 13.8

FEMALE 12.8 12.2 12.5 11.8 13.2 12.6 13.3 12.9 13.0 12.9 13.1 13.1 12.3 12.4 12.3
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STATISTICS ON AGE DISTRIBUTION
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INTRODUCTION
The Danish Statistical Office uses this method in the table on life expectancy which is published in the annual volume of 
general statistical information.

DATA EXTRACTION
In this years report we have used the Survival procedure included in the SPSS Statistical Package 1 to calculate the expected
mean survival time for female as well as male patients in the age groups 55 to 95 years.

RESULTS
The graphs on the following pages show the average life expectancy for the patients based on their sex and age, when they
received their first pacemaker. The 90% confidence limits are given for the individual observations each year.
The average life expectancy for the total Danish population2 is included in the graphs.

DISCUSSION
Based on the patient data presented in the graphs we have used a curve fitting algorithm. The resulting polynomial fit, the
Coefficient of Determination (R2) and the Number of Patients (n) included in the calculations are given below:

Female patients: Y = 0.0097X2 - 1.9128X + 96.28 R2 = 0.8904 nF = 14479

Male patients: Y = 0.0073X2 - 1.3933X + 68.97 R2 = 0.9716 nM = 15684

where X is 'Age at First Implantation' and Y is the 'Calculated Life Expectancy' also referred to as the 'Mean 
Expectation of Life' (only valid in the range 60-90 years).

1 Program version: SPSS PC+ 8.0. Advanced Statistics, Version 5.0 p. 263 ff, 1992. SPSS Inc. 444 North Michigan Avenue, Chicago IL60611.
2 Danish Statistical Yearbook 1995, Life table (table 57), p. 59. ISBN 87-501-0930-8

danish pacemaker register |  Page 43

USING MORTALITY RATES TO CALCULATE LIFE EXPECTANCY
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DATA FOR 1982-2003
Female Patients Male Patients

AGE

55 71 17.8 5.67 25.5 159 17.7 2.79 21.5
56 75 20.0 2.86 24.6 189 11.3 1.07 20.7
57 91 20.0 3.09 23.8 147 11.7 1.29 19.8
58 71 21.0 3.25 23.0 213 11.5 1.02 19.1
59 115 18.1 3.47 22.2 222 14.2 1.48 18.3
60 130 21.0 6.96 21.4 220 11.8 1.05 17.6
61 106 14.4 1.97 20.6 227 10.4 0.84 16.9
62 165 10.8 0.93 19.8 282 10.6 0.73 16.2
63 171 13.4 1.26 19.1 286 11.4 0.79 15.5
64 178 15.9 1.71 18.3 284 9.1 0.65 14.8
65 213 15.1 1.36 17.6 346 8.7 0.51 14.1
66 215 11.3 0.89 16.9 379 7.9 0.42 13.5
67 263 11.5 0.81 16.2 393 9.0 0.47 12.9
68 287 11.3 0.79 15.4 418 8.5 0.45 12.2
69 320 8.9 0.50 14.7 470 6.3 0.29 11.6
70 358 10.8 0.65 14.0 500 6.9 0.32 11.1
71 426 8.7 0.43 13.4 534 6.5 0.27 10.5
72 430 9.3 0.49 12.7 565 6.3 0.26 10.0
73 548 8.0 0.35 12.1 651 6.1 0.23 9.5
74 528 7.7 0.34 11.5 618 5.5 0.22 9.0
75 589 7.7 0.32 10.8 653 5.0 0.19 8.5
76 658 7.6 0.30 10.2 681 5.2 0.19 8.0
77 649 9.3 0.37 9.6 710 4.7 0.16 7.6
78 668 7.0 0.27 9.0 649 4.8 0.18 7.1
79 726 6.0 0.22 8.5 739 4.3 0.15 6.7
80 695 5.3 0.20 7.9 608 4.3 0.16 6.3
81 719 5.1 0.18 7.4 601 4.0 0.15 5.9
82 654 4.9 0.18 6.9 638 3.9 0.14 5.6
83 648 4.7 0.17 6.4 579 3.3 0.12 5.2
84 597 4.5 0.18 5.9 516 3.5 0.14 4.9
85 604 3.9 0.14 5.5 456 3.4 0.15 4.6
86 528 3.8 0.15 5.1 400 2.5 0.11 4.2
87 443 3.2 0.14 4.7 237 2.6 0.12 3.9
88 419 3.6 0.17 4.3 307 2.0 0.10 3.7
89 311 3.2 0.16 3.9 240 2.5 0.14 3.4
90 241 2.7 0.16 3.9 179 2.7 0.18 3.2
91 188 3.7 0.26 3.3 140 2.0 0.15 3.0
92 159 2.6 0.18 3.1 100 1.8 0.16 2.8
93 103 2.0 0.17 2.8 68 1.4 0.14 2.6
94 76 2.1 0.22 2.6 53 1.5 0.17 2.3
95 43 2.6 3.35 2.4 27 2.1 0.34 2.2

1.The total number of patients on which the calculation for each age group is based.

2.The observation period is maximum 20 years (1982-2003 incl.). danish pacemaker register |  Page 45

LIFE EXPECTANCY FOR PACEMAKER PATIENTS 
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DENMARK 1965-2003
REPLACEMENT CODES / NUMBER OF UNITS EXTRACTED FOR THE STATISTICS

NO OF UNITS
GROUP B - ELECTIVE
B3 ( 5) = Exit block 262
B7 (11) = Undersensing 55

GROUP D - FAILURE
D1 ( 6) = Connector failure 20
D2 (12) = Insulation break 110
D3 (13) = Conductor break 56

TOTAL NO OF UNIPOLAR LEAD REPLACEMENTS 503

NO OF LEADS AT START 25632 NO OF LEADS REPLACED (OTHER REASONS) 1062
NO OF LEADS REMOVED (i.e. DEATH) 15053 NO OF LEADS STILL ACTIVE 9014
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LEAD RELIABILITY UNIPOLAR

* Sample size drops below 50

Error bars represent +/- 2 Standard Errors 
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Updated January 1st. 2004 - Survival Probability at End of Interval 82.6%



DENMARK 1970-2003
REPLACEMENT CODES / NUMBER OF UNITS EXTRACTED FOR THE STATISTICS

NO OF UNITS
GROUP B - ELECTIVE
B3 ( 5) = Exit block 170
B7 (11) = Undersensing 17

GROUP D - FAILURE
D1 ( 6) = Connector failure 15
D2 (12) = Insulation break 383
D3 (13) = Conductor break 44

TOTAL NO OF BIPOLAR LEAD REPLACEMENTS 629

NO OF LEADS AT START 26412 NO OF LEADS REPLACED (OTHER REASONS) 908
NO OF LEADS REMOVED (i.e. DEATH) 9012 NO OF LEADS STILL ACTIVE 15863
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LEAD RELIABILITY BIPOLAR

* Sample size drops below 50

Error bars represent +/- 2 Standard Errors 
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Updated January 1st. 2004 - Survival Probability at End of Interval 82.1%



DENMARK 1965-2003
REPLACEMENT CODES / NUMBER OF UNITS EXTRACTED FOR THE STATISTICS

NO OF UNITS
GROUP A - UNSPECIFIED
A1 ( 1) = Unspecified 151
A2 ( 2) = Uncoded 25
GROUP B - ELECTIVE
B1 ( 3) = Elective 499
B2 ( 4) = Displacement 112
B3 ( 5) = Exit block 262
B4 ( 8) = E.M.G. inhibition 7
B5 ( 9) = Extra cardiac stimulation 35
B6 (10) = Perforation 19
B7 (11) = Undersensing 55
B8 (   ) = Recall -
GROUP C - SURGICAL
C1 ( 7) = Infection - ulceration 214
GROUP D - FAILURE
D1 ( 6) = Connector failure 20
D2 (12) = Insulation break 110
D3 (13) = Conductor break 56

TOTAL NO OF UNIPOLAR LEAD REPLACEMENTS 1565

NO OF LEADS AT START 25632 NO OF LEADS REPLACED (OTHER REASONS) -
NO OF LEADS REMOVED (i.e. DEATH) 15053 NO OF LEADS STILL ACTIVE 9014
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LEAD FUNCTIONTIME BEFORE REPLACEMENT - UNIPOLAR

* Sample size drops below 50

Error bars represent +/- 2 Standard Errors 
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Updated January 1st. 2004 - Survival Probability at End of Interval 58.5%



DENMARK 1970-2003
REPLACEMENT CODES / NUMBER OF UNITS EXTRACTED FOR THE STATISTICS

NO OF UNITS
GROUP A - UNSPECIFIED
A1 ( 1) = Unspecified 20
A2 ( 2) = Uncoded 10
GROUP B - ELECTIVE
B1 ( 3) = Elective 497
B2 ( 4) = Displacement 188
B3 ( 5) = Exit block 170
B4 ( 8) = E.M.G. inhibition 2
B5 ( 9) = Extra cardiac stimulation 12
B6 (10) = Perforation 18
B7 (11) = Undersensing 17
B8 (   ) = Recall -
GROUP C - SURGICAL
C1 ( 7) = Infection - ulceration 161
GROUP D - FAILURE
D1 ( 6) = Connector failure 15
D2 (12) = Insulation break 383
D3 (13) = Conductor break 44

TOTAL NO OF 
BIPOLAR LEAD REPLACEMENTS 1537

NO OF LEADS AT START 26412 NO OF LEADS REPLACED (OTHER REASONS) -
NO OF LEADS REMOVED (i.e. DEATH) 9012 NO OF LEADS STILL ACTIVE 15863
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LEAD FUNCTION TIME BEFORE REPLACEMENT - BIPOLAR  

* Sample size drops below 50

Error bars represent +/- 2 Standard Errors 
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Updated January 1st. 2004 - Survival Probability at End of Interval 65.0%



DENMARK 1982-2003
REPLACEMENT CODES / NUMBER OF UNITS EXTRACTED FOR THE STATISTICS

NO OF UNITS
GROUP D - FAILURE MINOR
D1 (  ) = Failure - unspecified 66
D2 (18) = Failure - undersensing 26
D3 (19) = Failure - oversensing 11
D4 (20) = Failure - magnetic switch 8
D5 (21) = Failure - programming 22
GROUP E - FAILURE MAJOR
E1 (10) = Failure - unspecified 46
E2 (  ) = Failure - no output 84
E3 (11) = Failure - low output 21
E4 (12) = Failure - slow rate 9

(13) = Failure - slow magnetic rate 11
E5 (14) = Failure - fast rate 4

(15) = Failure - fast magnetic rate 2
E6 (16) = Failure - connector 28
E7 (17) = Failure - encapsulation 4
GROUP F - FAILURE BATTERY
F2 (23) = Premature E.O.L. 167

TOTAL NO OF GENERATOR REPLACEMENTS 509

NO OF GENERATORS AT START 41610 NO OF GENERATORS REPLACED (OTHER REASONS) 6086
NO OF GENERATORS REMOVED (i.e. DEATH) 19506 NO OF GENERATORS STILL ACTIVE 15509
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GENERATOR RELIABILITY

* Sample size drops below 50

Error bars represent +/- 2 Standard Errors 
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Updated January 1st. 2004 - Survival Probability at End of Interval 95.0%



DENMARK 1982-2003
REPLACEMENT CODES / NUMBER OF UNITS EXTRACTED FOR THE STATISTICS

NO OF UNITS
GROUP D - FAILURE MINOR
D1 (  ) = Failure - unspecified 66
D2 (18) = Failure - undersensing 26
D3 (19) = Failure - oversensing 11
D4 (20) = Failure - magnetic switch 8
D5 (21) = Failure - programming 22
GROUP E - FAILURE MAJOR
E1 (10) = Failure - unspecified 46
E2 (  ) = Failure - no output 84
E3 (11) = Failure - low output 21
E4 (12) = Failure - slow rate 9

(13) = Failure - slow magnetic rate 11
E5 (14) = Failure - fast rate 4

(15) = Failure - fast magnetic rate 2
E6 (16) = Failure - connector 28
E7 (17) = Failure - encapsulation 4
GROUP F - FAILURE BATTERY
F1 (22) = Normal E.O.L. 2223
F2 (23) = Premature E.O.L. 167

TOTAL NO OF GENERATOR REPLACEMENTS 2732

NO OF GENERATORS AT START 41610 NO OF GENERATORS REPLACED (OTHER REASONS) 3863
NO OF GENERATORS REMOVED (i.e. DEATH) 19506 NO OF GENERATORS STILL ACTIVE 15509
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GENERATOR PERFORMANCE

* Sample size drops below 50

Error bars represent +/- 2 Standard Errors 
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Updated January 1st. 2004 - Survival Probability at End of Interval 47.9%



DENMARK 1982-2003
REPLACEMENT CODES / NUMBER OF UNITS EXTRACTED FOR THE STATISTICS

NO OF UNITS NO OF UNITS
GROUP A - UNSPECIFIED GROUP D - FAILURE MINOR
A1 ( 1) = Unspecified 134 D1 (   ) = Failure - unspecified 66
A2 ( 2) = Uncoded 33 D2 (18) = Failure - undersensing 26
GROUP B - ELECTIVE D3 (19) = Failure - oversensing 11
B1 ( 3) = Elective 1646 D4 (20) = Failure - magnetic switch 8
B2 (   ) = Recall 152 D5 (21) = Failure - programming 22
B3 ( 4) = System chg. - hemodynamic 759 GROUP E - FAILURE MAJOR
B4 (   ) = System chg. - pacer syndrome 71 E1 (10) = Failure - unspecified 46
B5 (   ) = System chg. - palpitations 13 E2 (   ) = Failure - no output 84
B6 ( 5) = System chg. - electrode problem 607 E3 (11) = Failure - low output 21
B7 ( 8) = EMG inhibition 10 E4 (12) = Failure - slow rate 9
B8 ( 9) = Extra cardiac stimulation 24 (13) = Failure - slow magnetic rate 11
GROUP C - SURGICAL (15) = Failure - fast magnetic rate 4
C1 ( 6) = Mechanical protrusion 73 E5 (14) = Failure - fast rate 2
C2 (   ) = Erosion 33 E6 (16) = Failure - connector 28
C3 ( 7) = Infection 299 E7 (17) = Failure - Encapsulation 4
C4 (   ) = Wound pain 9 GROUP F - FAILURE BATTERY

F1 (22) = Failure - Normal E.O.L. 2223
F2 (23) = Failure - Premature E.O.L. 167

TOTAL NO OF GENERATOR REPLACEMENTS 5263

NO OF GENERATORS AT START 38303 NO OF GENERATORS REPLACED (OTHER REASONS) -
NO OF GENERATORS REMOVED (i.e. DEATH) 19506 NO OF GENERATORS STILL ACTIVE 15509
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GENERATOR FUNCTION TIME BEFORE REPLACEMENT

* Sample size drops below 50

Error bars represent +/- 2 Standard Errors 
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Up till now the large majority of ICD implants in Denmark
have been for secondary prevention, i.e. in patients with
documented ventricular tachy arrhythmias.

The implantation rate continues to increase with 68 per
million inhabitants in 2003, an increase by 8% compared
with the year 2002. All systems were implanted trans-
venously, 36% were dual chamber units and 15% were com-
bined with biventricular pacing.

A recent report (www.cardio.dk) from a working group of the Danish
Society of Cardiology recommends prophylactic ICD implants according to
the MADIT criteria and this new approach is expected to increase the
implant rate by approximate 45 implants/ million inhabitants/ year.
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Danish ICD Register
- Summary on ICD and lead statistics 2003 55
- General data/organisation 56

First implantation
- General statistics 59
- Age distribution - All 59
- ECG indication 61
- Symptom 61
- Aetiology 62

Replacement
- Generators 64
- Leads - Ventricular high voltage 64
- Leads - Sensing/Pacing 64

First implantation and replacement
- Generators used for therapy 63

Manufacturers
- Generators 63
- Leads 63

File closure
- Reasons 65
- General patient survival 65

Patients in treatment
- General statistics 67
- Age distribution - All 67

Page 54 |  danish icd register

table of contents



Number of implants
In 2003 a total of 350 first implants (68 per million inhabitants) were performed in the 5

implanting centers.

Patients for first implants
There were 292 male with a median age of 63.6 years and 58 female with a median

age of 59.2 years. The youngest patient was 12.6 years, the oldest 85.6 years.
The ECG-indication was coded as ventricular tachycardia in 53.4% and ventricular

fibrillation in 33.1%. Syncope had occurred in 45.1%.
The aetiology was ischemic heart disease in 18.0%, cardiomyopathy in 21.4% and

unknown in 17.4%. 34.0% had a previous myocardial infarction.

Generators used
All devices were of the ventricular inhibited/triggered antitachycardia/shocking type with

ventricular sensing/pacing in 63.7% and dual chamber sensing/pacing in 36.3%. Fiftyone
patients were treated with a combined unit for defibrillation as well as biventricular pacing.
Guidant produced 41.2%,  Medtronic 54.6% and St. Jude Medical 4.2%.

Replacements
During 2003 a total of 153 replacements (29 per million inhabitants) were performed,

the most frequent reasons being: elective (31), normal end of life (82) and premature end
of life (15).

A total of 26 high voltage leads were replaced, the most frequent reasons being: ele-
ctive (8), infection-ulceration (8) and insulation/conductor break (8).

File closure
Eightythree files were closed because of death coded as not related to generator or

cause unknown, generator removed (4) and lost to follow-up (1).

Patients in treatment
By the end of 2003 1605 patients were in treatment. The median age was 64.9 years,

81.3% male. ❤
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The first Danish ICD implantation took place in March 1989 and the data of the ICD's have until 1997 been collected by using
the European Pacemaker Patient Identification Card proposed by the European Working Group on Cardiac Pacing (EWGCP).
From 1997 some clinics have started to collect data by using the European Patient Identification Card Implantable Cardioverter/
Defibrillator proposed by the European Registry for Implantable Defibrillators (EURID).

The Danish ICD Register is situated in the city of Odense ("Right in The Heart of Denmark") at the Department of Cardiology in
Odense University Hospital.

Data are collected from all 5 implanting hospitals in Denmark and from the database the Register produces:

•  Annual statistics/reports on all interventions.
•  Identification cards (plastic) to the patients.
•  On request special reports to hospitals and ICD manufac-turers.

The statistics for 2003 consist of all data received from the 5 hospitals:

RH = Rigshospitalet
GEN = Gentofte Amtssygehus
OUH = Odense Universitetshospital
SKS = Skejby Sygehus
ALB = Aalborg Sygehus

All patients treated with ICD-systems are in the Register, which today consists of data from 1961 patients (2565 ICD-systems).
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FIRST IMPLANTATION

DENMARK

IMPLANTATION CENTERS RH GEN OUH SKS ALB TOTAL

NO OF IMPLANTATIONS MALE 71 57 52 85 27 292
FEMALE 13 9 13 15 8 58

TOTAL 84 66 65 100 35 350

MEAN AGE MALE 59.3 63.8 65.4 60.0 64.1 61.9
FEMALE 45.8 57.2 54.9 59.0 53.7 54.1

TOTAL 57.2 62.9 63.3 59.8 61.7 60.6

MEDIAN AGE MALE 60.6 65.7 67.1 62.4 66.4 63.6
FEMALE 48.3 59.2 61.6 61.6 62.1 59.2

TOTAL 59.9 63.4 66.6 62.4 65.2 62.5

OLDEST PATIENT MALE 81.9 82.2 85.6 81.5 78.8 85.6
FEMALE 70.3 68.1 78.7 77.0 70.5 78.7

YOUNGEST PATIENT MALE 16.9 12.6 27.9 13.1 17.1 12.6
FEMALE 15.3 46.3 15.3 30.6 14.9 14.9

STD. DEVIATION MALE 12.4 13.5 11.8 14.9 13.4 13.5
FEMALE 16.7 7.0 21.6 13.9 20.1 16.7

AGE DISTRIBUTION AT FIRST IMPLANTATION - ALL:

DENMARK

IMPLANTATION CENTERS RH GEN OUH SKS ALB TOTAL

0  - 9 years - - - - - -
10  - 19 years 2 1 2 2 2 9
20  - 29 years 3 - 1 5 - 9
30  - 39 years 7 2 2 2 1 14
40  - 49 years 5 6 4 12 3 30
50  - 59 years 25 16 10 22 6 79
60  - 69 years 31 19 22 32 11 115
70  - 79 years 10 18 22 23 12 85
80  - 89 years 1 4 2 2 - 9

>= 90 years - - - - - -

TOTAL NO OF PATIENTS 84 66 65 100 35 350

danish icd register |  Page 59

general statistics



Page 60 |  danish icd register

0 10 20 30 40 50 60 70

Other

Vent. tachy+fibrill.

Vent. fibrillation

Vent. tachycardia

Other

Vent. tachy+fibrill.

Vent. fibrillation

Vent. tachycardia

Vent. extrasystoles

Chronic A fib+brady

SSS - brady-tachy

LBBB + long PR int

LBBB - complete

1' heart block

None documented

Normal sinus rhythm

Rhythm unknown

Rhythm unspecified

Per cent of patients

ECG - INDICATION 
First implantation

0 10 20 30 40 50

Other

Palpitations

Heart failure

Prophylactic

Tachycardia

Cardiac arrest

Bradycardia

Dizzy spells

Syncope

Uncoded

Unspecified

Per cent of patients

SYMPTOM 
First implantation



E C G - (= ECG of most severe spontaneous arrhythmia) - FIRST IMPLANTATION
DENMARK

IMPLANTATION CENTERS RH GEN OUH SKS ALB TOTAL

GROUP A - UNKNOWN
A1 = Rhythm unspecified 2 1 - - - 3
A2 = Unknown - - 1 2 - 3

GROUP B - NONE
B1 = Normal sinus rhytm 2 2 - - - 4
B2 = None documented - - 5 7 - 12

GROUP C - AV BLOCK
C1 = 10 heart block - 1 - - - 1

GROUP D - BUNDLE BRANCH BLOCK
D4 = LBBB - complete - 2 - - - 2
D4 = LBBB + long PR interval - - 1 - - 1

GROUP E - SINUS NODE DISEASE AND ATRIUM
E5 = SSS - brady-tachy - 1 - - - 1
E6 = Chronic A fib + brady - 1 - - - 1

GROUP G - VENTRICULAR
G1 = Ventricular extrasystoles 1 1 - 2 1 5
G2 = Ventricular tachycardia 52 36 38 47 14 187
G3 = Ventricular fibrillation 27 21 19 29 20 116
G4 = Ventricular tachycardia + fibrillation - - 1 9 - 10
G5 = Other - - - 4 - 4

TOTAL NO OF PATIENTS 84 66 65 100 35 350

SYMPTOM (= Most severe arrhythmic symptom) - FIRST IMPLANTATION
DENMARK

IMPLANTATION CENTERS RH GEN OUH SKS ALB TOTAL

GROUP A - SYNCOPE
A1 = Unspecified 3 - - - - 3
B2 = Uncoded 2 1 1 - - 4

GROUP B - SYNCOPE
B1 = Syncope 41 32 24 41 20 158
B2 = Dizzy spells 21 9 8 4 9 51
B3 = Bradycardia 2 - - - - 2
B4 = Cardiac arrest - - 22 30 - 52

GROUP C - TACHYCARDIA
C1 = Tachycardia 9 8 1 3 3 24

GROUP D - OTHER
D1 = Prophylactic (no symptoms) 2 3 5 14 3 27
D2 = Heart failure 4 3 1 3 - 11
D4 = Palpitations - 1 2 4 - 7
D5 = Other - 9 1 1 - 11

TOTAL NO OF PATIENTS 84 66 65 100 35 350
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AETIOLOGY  (= Underlying heart disease) - First Implantation
DENMARK

IMPLANTATION CENTERS RH GEN OUH SKS ALB TOTAL

GROUP A - UNKNOWN
A1 = Unspecified 3 - 1 - - 4
A2 = Unknown 4 3 5 5 - 17

GROUP B - SINUS RHYTHM
B1 = Unknown 16 19 - 3 2 40

GROUP C - CORONARY HEART DISEASE
C1 = Ischaemic 29 14 1 1 18 63
C2 = Post infarction 9 17 - 2 7 35
C3 = Post MI - 1 vessel CAD - - 9 14 - 23
C4 = Post MI - 2 vessel CAD - - 8 4 - 12
C5 = Post MI - 3 vessel CAD - - 8 11 - 19
C6 = Post MI - Coronary anatomy unknown - - 4 8 - 12
C7 = Post mult. MI - 1 vessel CAD - - - 2 - 2
C8 = Post mult. MI - 2 vessel CAD - - 3 4 - 7
C9 = Post mult. MI - 3 vessel CAD - - 4 5 - 9
C11 = No MI - 1 vessel CAD - - 2 - - 2
C14 = No MI - Coronary anatomy unknown - - 3 4 - 7

GROUP D - CONGENITAL
D1 = Congenital 6 2 - - 1 9

GROUP E - IATROGENIC THERAPEUTIC
E1 = Surgical complication 1 - - - - 1

GROUP G - OTHER
G1 = Cardiomyopathy unspecified 14 2 - 1 4 21
G2 = Myocarditis 1 - - - 1 2
G3 = Valvular heart disease 1 - 2 3 - 6
G4 = Cardiomyopathy - dilated - 8 4 10 2 24
G5 = Cardiomyopathy - hypertrophic - 1 - 10 - 11
G6 = Cardiomyopathy - RV dysplasia - - 1 2 - 3
G7 = Cardiomyopathy - Other - - 1 4 - 5

GROUP H - NIL STRUCTURAL
H1 = Ideopathic - - 5 - - 5
H2 = Long QT - - 2 2 - 4
H3 = Other - - 1 4 - 5

TOTAL NO OF PATIENTS 84 66 65 100 35 350
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GENERATORS USED FOR THERAPHY - First Implantation

DENMARk
IMPLANTATION  CENTERS RH GEN OUH SKS ALB TOTAL

VVD - Ventricular inhibited/triggered  
Antitachy/Shocking Devices VVDRD  : 53 44 39 66 21 223

DDD - Dual chamber inhibited/triggered -
Antitachy/Shocking Devices DDDRD  : 31 22 26 34 14 127

TOTAL NO OF GENERATORS 84 66 65 100 35 350

GENERATORS USED FOR THERAPY - Replacement
DENMARk

IMPLANTATION CENTERS RH GENOUH SKS ALB TOTAL

VVD - Ventricular inhibited/triggered  
Antitachy/Shocking Devices VVDRD  : 33 12 15 43 5 108

DDD - Dual chamber inhibited/triggered -
Antitachy/Shocking Devices DDDRD  : 7 11 6 13 5 42

TOTAL NO OF GENERATORS 40 23 21 56 10 150

MANUFACTURER OF GENERATORS
DENMARk

IMPLANTATION  CENTERS RH GEN OUH SKS ALB TOTAL

GDT - GUIDANT 38 39 51 73 5 206
MDT - MEDTRONIC 76 49 35 77 36 273
SJM - ST. JUDE MEDICAL 10 1 - 6 4 21

TOTAL NO OF GENERATORS 124 89 86 156 45 500

MANUFACTURER OF LEADS - VENTRICULAR/SVC - HIGH VOLTAGE 
DENMARk

IMPLANTATION CENTERS RH GEN OUH SKS ALB TOTAL
GDT - GUIDANT 29 26 38 56 3 152
MDT - MEDTRONIC 64 43 33 56 35 231
SJM - ST. JUDE MEDICAL - - - 5 3 8

TOTAL NO OF V/SVC - LEADS 93 69 71 117 41 391

MANUFACTURER OF LEADS - ATRIAL/VENTRICULAR - SENSING/PACING 
DENMARK

IMPLANTATION  CENTERS RH GEN OUH SKS ALB TOTAL

GDT - GUIDANT 2 15 - 40 14 71
MDT - MEDTRONIC 41 20 6 17 6 90
SJM - ST. JUDE MEDICAL 2 1 25 5 4 37

TOTAL NO OF SENSING/PACING LEADS 45 36 31 62 24 198


