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Abstract

Background: An Electrocardiogram (ECG) may be re-
quested as part of the investigation of a wide range of problems
in pediatrics, often in patients who have no clinical evidence
of cardiac disease. Frequently the request is made by practi-
tioners with no particular expertise in cardiology. The basic
principles of interpretation of the ECG in children are identical
to those in adults, but the progressive changes in anatomy
and physiology which take place between birth and adolescence
result in some features which differ significantly from the
normal adult pattern and vary according to the age of the
child. Correct interpretation of the ECG is therefore potentially
difficult and a detailed knowledge of these age dependent
changes is critically important if errors are to be avoided.

Aim of Study: Is to evaluation of ECG interpretation and
reporting competence on children attending Assiut University
Children Hospital. Patients and methods the study included
90 patients over one month of age admitted in different units
of Assiut Children Hospital with different causes of admission
for whom ECG was one of their investigation, data of the
included patients having ECG was collected and analyzed
against normal value of ECG. Values were expressed in terms
of percentages.

Results: Shows that from 90 ECG report only 7 (7.7%)
has even incomplete ECG reporting only heart rate, rhythm
and axis were documented, the rest of data were absent. Where
the other 83 cases (92%) ECG report had no documentation
and were left empty.

Conclusion: Complete ECG reporting was not done in
almost all patient. Only 7 (7.7%) had incomplete ECG report
in the form of HR, rhythm and axis only. The rest of the ECG
report were completely empty.
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Introduction

ELECTROCARDIOGRAPHY (ECG or EKG)
is the process of recording the electrical activity
of the heart over a period of time using electrodes
placed on the skin. These electrodes detect the tiny
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electrical changes on the skin that arise from the
heart muscle's electrophysiologic pattern of depo-
larization and repolarization during each heartbeat.
It is a very commonly performed cardiology test
(1.

An Electrocardiogram (ECG) may be requested
as part of the investigation of a wide range of
problems in pediatrics, often in patients who have
no clinical evidence of cardiac disease. Frequently
the request is made by practitioners with no par-
ticular expertise in cardiology. The basic principles
of interpretation of the ECG in children are identical
to those in adults, but the progressive changes in
anatomy and physiology which take place between
birth and adolescence result in some features which
differ significantly from the normal adult pattern
and vary according to the age of the child. Correct
interpretation of the ECG is therefore potentially
difficult and a detailed knowledge of these age
dependent changes is critically important if errors
are to be avoided [2].

In a conventional 12-lead ECG, ten electrodes
are placed on the patient's limbs and on the surface
of the chest. The overall magnitude of the heart's
electrical potential is then measured from twelve
different angles ("leads") and is recorded over a
period of time (usually ten seconds). In this way,
the overall magnitude and direction of the heart's
electrical depolarization is captured at each moment
throughout the cardiac cycle. The graph of voltage
versus time produced by this noninvasive medical
procedure is an electrocardiogram. An understand-
ing of the scientific basis of the ECG enables a
logical interpretation of the ECG findings and an
appreciation of abnormalities that may occur [3].

The presentation of dysrhythmias can serve as
a diagnostic challenge to most clinicians because
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most children present with vague and nonspecific
symptoms such as "fussiness' or "difficulty of
feeding”. Despite the infrequent and vague present-
ing symptoms, it is critical to identify and appro-
priately manage these disorders. When left unrec-
ognized and untreated, dysrhythmias can lead to
cardiopulmonary compromise and arrest [4] .

The aim of this study is:

The aim of the work isto is evaluation of ECG
interpretation and reporting competence on Chil-
dren attending Assiut University Children Hospital.

Patients and M ethods

The study included 90 ECG reports of 90 pa-
tients admitted in different units of Assiut children
hospital over one year period from 1 st of December
2016 to 1 of December 2017 with different causes
of admission.

Inclusion criteria: All patients from 1 month
of age up to 18 years old attending Assuit University
Children Hospital.

Exclusion criteria: Neonates.

Data collection: Data of the included patients
having ECG were collected and analyzed against
normal value of ECG. Values were expressed in
terms of percentages.

Risk-benefit: Since thereis no invasive maneu-
ver applied to the patients or their families, so
there is no risk on the patients and the benefits to
improve documentation of ECG reporting.

The following data were collected and recorded
for each patient in ECG report used in Assuit
University Children Hospital:
1- Socio-demographic data such as name, age and
Sex.

2- Data about associated conditions: Congenital
heart disease, respiratory disease, down syn-
drome and other indication of ECG.

3- Data about ECG interpretation. Checking ECG
report for each patient regarding documentation
of al datai.eclinical notes, HR, Rhythm, ..... etc.

4- Data about investigations such as chest X-ray,
echocardiography and others.

Data management and analysis:

Data of the included patients having ECG were
collected and analyzed against normal value of
ECG. Values were expressed in terms of percent-

ages.

Results

The study included 90 ECG reports of 90 pa-
tients admitted in different units of Assiut Children
Hospital over one year period from 1 st of December
2016 to 1t of December 2017 with different causes
of admission, patients were arranged in to groups
according to age to correlate their result with the
normal reference of ECG, out of the studied cases,
47 (52.2%) were males and 43% (47.8) were fe-
males. According to the age distribution, 10 (11.1%)
of cases were from 1 month to 2 months, 28 (31.1%)
of cases were from 3 months to 5 months, 21
(23.3%) of cases were from 6 monthsto 11 months,
20 (22.2%) of cases were from 1 yearsto 2 years,
6 (6.7%) of caseswere from 3 yearsto 4 years, 2
(2.2%) of caseswere from 8 yearsto 11 years, 2
(2.2%) of cases were from 12 yearsto 15 years, 1
(1.1%) of cases were above 16 years, the mean
age * SD was (18.58+35.83) months.

Table (1): The demographic data of studied cases.

No. %
Sex:
Total 90 100
Mae 47 52.2
Female 43 47.8
Age level:
1-2 months 10 111
3-5 months 28 311
6-11 months 21 233
1-2 years 20 222
3-4years 6 6.7
8-11 years 2 22
12-15years 2 22
>16 years 1 11

Table (2): Reporting cases to not reporting ratio.

90 cases
Total Incompl ete reporting Not reporting
No. (%) No. (%)
ECG report 7 (7.7%) 83 (92.3%)
Pediatric units:
Cardiology Unit 3 (3.3%) 54 (60%)
ICU 2 (2.2%) 3 (3.3%)
GIT Unit 0 (0%) 10 (11.1%)
Emergency Unit 2 (2.2%) 18 (20%)

Table (2) shows that from 90 ECG report only
7 (7.7%) has even incomplete ECG reporting where
only heart rate, rhythm and axis were documented,
Therest of data were absent. The other 83 cases
(92%) ECG reports had no documentation and
were |eft empty.
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Table (3): Heart rate, PR interval QRS duration interpretation.

Total 90

Age HR PR interval QRS duration
range No. (%) No. (%) No. (%)
1-2 months:

Normal 8 (80%) 0 (0%) 6 (60%)

Abnormal 2 (20%) 10 (100%) 4 (40%)
3-5 months:

Normal 26 (92.9%) 18 (64.3%) 20 (71.4%)

Abnormal 2 (7.1%) 10 (35.7%) 8 (28.6%)
6-11 months:

Normal 14 (66.7%) 16 (76.2%) 16 (76.2%)

Abnormal 7 (33.3%) 5 (23.8%) 5 (23.8%)
1-2 years:

Normal 14 (7%) 15 (75%) 16 (8%)

Abnormal 6 (30%) 5 (25%) 4 (20%)
3-4 years:

Normal 2(33.3%) 6 (100%) 6 (100%)

Abnormal 4 (66.7%) 0 (0%) 0 (0%)
8-11 years:

Normal 2 (100%) 2 (100%) 2 (100%)

Abnormal 0 (0%) 0 (0%) 0 (0%)
12-15 years:

Normal 0 (0%) 2 (100%) 0 (0%)

Abnormal 2 (100%) 0 (0%) 2 (100%)
>16 years:

Normal 0 (0%) 1 (100%) 0 (0%)

Abnormal 1 (100%) 0 (0%) 1 (100%)
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At age group from (3-4 years) 6 cases (6.7%):
Normal HR in 2 (33.3%) and abnormal HR in
4 (66.7%). Normal PR interval and QRS duration.

At age group from (8-11 years) 2 cases (2.2%):
Normal HR QRS duration and PR interval in
2 (100%) and abnormal in 0 (0%).

At age group from (12-15 years) 2 cases (2.2%):

Normal HR. PR interval and QRS duration in
2 (100%). And abnormal in 0 (0%).

At age group above (16 years) 1 cases (1.1%):

Normal PR interval in 1 (100%) and abnormal
in 0 (0%). Abnormal HR, QRS duration in 2
(100%).

Table (4): R wave and S wave interpretation.

Asshown in (Table 3) shows heart rate, PR
interval and QRS duration interpretation incore-
sponding with normal value of ECG were found.

At age group from (1-2 months) 10 cases (11.1%):

Normal HR in 8 cases (80%), and abnormal
HR in 2 cases (2%) (tachycardia). All cases had
abnormal PR interval, normal QRS durationin 6
cases (60%) and abnormal in 4 (40%).

At age group from (3-5 months) 28 cases (31.1%):

Normal HR in 26 cases (92.9%) and abnormal
HR in 2 cases (7.1%) (tachycardia). Normal PR
interval in 18 (64.3%) and abnormal in 10 (35.7%).
Normal QRS duration in 20 (71.4%) and abnormal
in 8 (28.6%).

At age group from (6-11 months) 21 cases (23.3%):

Normal HR in 14 (66.7%) and abnormal HR
in 7 (33.3%) (tachycardia). Normal PR interval in
16 (76.2%) and abnormal in 0 (0%). Normal QRS
Duration in 16 (76.2%) and abnormal in 5 (23.8%).

At age group from (1-2 years) 20 cases (22.2%):

Normal HR in 14 (7%) and abnormal HR in 6
(30%). Normal PR interval in 15 (75%) and abnor-
mal in 5 (25%). Normal QRS duration in 16
(76.2%) and abnormal in 4 (20%).

RV1 Svi RV6 SVé6

Agerange No.(%)  No.(%)  No.(%)  No. (%)
1-2 months:

Normal 6 (60%) 10 (100%) 6 (60%) 6 (60%)

Abnormal 4 (40%) 0 (0%) 4 (40%) 4 (40%)
3-5 months:

Normal 22 (78.6%) 24(85.7%) 13(46.4%) 16 (57.1%)

Abnormal 6 (21.4%) 4 (14.3%) 15(53.6%) 12 (42.9%)
6-11 months:

Normal 17 (81.0%) 19(90.5%) 16(76.2%) 13 (61.9%)

Abnormal 4 (19.1%) 2 (95%) 5 (23.8%) 8 (38.1%)
1-2 years:

Normal 18 (90%) 16 (80%) 18 (90%) 18 (90%)

Abnormal 2 (10%) 4 (20%) 2 (10%) 2 (10%)
3-4 years:

Normal 4 (66.7%) 6 (100%) 4(66.7%) 2(33.3%)

Abnormal  2(33.3%)  0(0%) 2(33.3%) 4(66.7%)
8-11 years:

Normal 0 (0%) 2 (100%) 2 (100%) 0 (0%)

Abnormal 2 (100%) 0 (0%) 0 (0%) 2 (100%)
12-15 years:

Normal 2 (100%) 2 (100%) 0 (0%) 0 (0%)

Abnormal 0 (0%) 0 (0%) 2 (100%) 2 (100%)
>16 years:

Normal 1 (100%) 1 (100%) 1 (100%) 0 (0%)

Abnormal 0 (0%) 0 (0%) 0 (0%) 1 (100%)

Asshown in (Table 4) according to ECG find-
ings incoresponding with normal value of ECG
were found.

At age group from (1-2 months) 10 cases (11.1%):

Regarding S wave and R wave interpretation,
There were normal Swavein V1in 10 cases
(100%). Normal RV1, RV6, SV6 in 6 cases (60%)
and abnormal in 4 (40%) in the form of tall R wave
and deep Swave.

At age group from (3-5 months) 28 cases (31.1%):

Regarding S wave and R wave interpretation,
There were normal RV 1in 22 (78.6%) and abnor-
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mal in 6 (21.4%). Normal R V6 in 13 (46.4%)
and abnormal in 15 (53.6%) in the form of tall R
wave in the form of tall R wave. Normal S V1 in
24 (85.7%) and abnormal in 4 (14.3%). Normal S
V6 in 16 (57.1%) and abnormal in 12 (42.9%) in
the form of deep S wave.

At age group from (6-11 months) 21 cases (23.3%):

Regarding S wave and R wave interpretation,
There were normal R V1 in 17 (81.0%) and abnor-
mal 4 (19.1%). Normal R V6 in 16 (76.2%) and
abnormal in 5 (23.8%) in the form of tall R wave
in the form of tall R wave. Normal S V1 in 19
(90.5%) and abnormal in 2 (9.5%). Normal S V6
in 13 (61.9%) and abnormal in 8 (38.1%) in the
form of deep S wave.

At age group from (1-2 years) 20 cases (22.2%):

Regarding S wave and R wave interpretation,
There were normal S V1 in 16 (76.2%) and abnor-
mal in 4 (20%). Normal R V1-R V6-S V6 in 18
(90%) and abnormal in 2 (10%) in the form of tall
R wave and deep S wave.

At age group from (3-4 years) 6 cases (6.7%):
Regarding S wave and R wave interpretation,
there were normal S V1 in 6 (100%), SV 6 in 2

Table (5): QRS and T axis interpretation.

(33.3%) and abnormal in 4 (66.7%). Normal S V1
in 6 (100%) and abnormal in 0 (0%) in the form
of deep S wave. Normal R V1 and R V6 in 4
(66.7%) and abnormal in 2 (33.3%) in the form of
tall R wave.

At age group from (8-11 years) 2 cases (2.2%):

Regarding S wave and R wave interpretation,
There were normal S V land RV 1 in 2 (100%) and
abnormal in 0 (0%). Abnormal RV1 and SV6 in 2
(100%) in the form of tall R wave and deep S
wave.

At age group from (12-15 years) 2 cases (2.2%):

Regarding S wave and R wave interpretation,
There were normal S V1 and RV6 in 2 (100%) and
abnormal in 0 (0%). Abnormal RV6 and SV6 in 2
(100%) in the form of tall R wave and deep S
wave.

At age group above (16 years) 1 cases (1.1%):

Regarding S wave and R wave interpretation,
There were normal S V6. RV6 and RV1 in 1 (100%)
and abnormal in 0 (0%). Abnormal S V 1 in 2 (100%)
in the form of deep S wave.

90 cases
Total 1-2 months 3-5 months 6-11 months 1-2 years 3-4 years 8-11 years 12-15 years >16 years
No. % No. % No. % No. % No. % No. % No. % No. %
ORS-Axis:
Normal 10 11.1 14 15.6 17 18.9 20.0 4 4.4 0 0.0 0 0.0 | 1.1
Right 0 0.0 10 11.1 4 4.4 22 2 22 2 22 2 22 0 0.0
Left 0 0.0 4 4.4 4 0.0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
T-Axis:
Normal 10 11.1 28 31.1 19 222 222 6 6.7 2 2.0 2 2.0 1 1.1
Abnormal 0 0.0 0 0.0 2 0.0 0.0 0 0.0 0 0.0 0 0.0 0 0.0

Table (5) regarding to QRS interpretation, it
was found that there is right axis deviation in 22
(24.45%), it was found that there is left axis devi-
ation in 4 (4.4%), while normal axis deviation in
56 (62.2%). And regarding T axis interpretation,
it was found that there is normal axis in 88 (97.7%)
and abnormal T-Axis in 2 (2.2%) cases.

Table (6): Clinical diagnosis of studied cases.

Total 90 cases

Abnormal Rheumatic

ongential heart disease rhythm HD

Non cyanotic CHD: 64 (71.1% SVT:
fallot s tetralogy: 11 (12.2%) 6 (6.6%)
DORV: 5 (5.5%)

Rheumatic activity
4 (4.4%)

As shown in (Table 6) according to echo find-
ings and radiological findings there were 80
(88.8%) cases with congential heart disease, 64
(71.1%) of them were non cyanotic CHD, 11
(12.2%) were fallot s tetralogy, 5 (5.5%) were
DORYV. Others cases 6 (6.6%) having abnormal
rhythm in the form of SVT, and 4 (4.4%) cases
having rheumatic activity.

Conclusion:
* Complete ECG reporting was not done in almost
all patient.

* Only 7 (7.7%) had incomplete ECG report in the
form of HR, rhythm and axis only.
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* Therest of the ECG report were completely
empty.

Recommendations:

» ECG reporting should be completed and not to
leave any part of ECG report without interpreta-
tion.

* ECG report form, which is used in Assiut Children
Hospital, is agood tool for diagnosis of many
pediatric disease and does not need any up dating.
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