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ABSTRACT
Background: Patent ductus arteriosus (PDA) is a congenital heart abnormality
constituting nearly 10% of all congenital heart disease, and it is the third most
common congenital heart defect. Transcatheter closure of patent ductus arteriosus now
represents the established, standard approach for the correction of a PDA throughout
the entire world. This study was a prospective observational study. The aim of this
study was to compare the feasibility, short-term clinical outcomes, and safety of
transcatheter closure of moderate to large patent ductus arteriosus in small infants
versus surgical ligation and to follow the sequences after both methods of ductal
closure by transthoracic echocardiography.
Methods: All patients were subjected to full clinical examination, chest X-ray,
electrocardiography, echocardiography, and laboratory evaluation before they were
transferred to the catheterization laboratory for undergoing an attempt of PDA closure
or surgical duct ligation. Within 24 hours after successful PDA closure, all patient
underwent echocardiographic examination to evaluate for presence of residual shunt
and protrusion of devices into surrounding structures. Follow up visits have been
scheduled at 1 and 6 months after the procedures for clinical and echocardiographic
evaluation.
Results: This study was conducted on 40 patients, 20 cases in catheter group and 20
cases in surgery group: 12 (30%) were males and 28 (70%) were females. The mean
age was 6.5 ± 1.9 months in catheter group and 4.7 ± 1.8 months in Surgery group,
while mean weight was 5.6 ± 0.5 Kg and 4.6 ± 0.8 Kg in Catheter and Surgery groups
respectively. All patients had successful transcatheter and surgical PDA closure with
no mortality in both study groups.
PDA closure was done using ADO- I in 45% of cases (n=9/20). The sizes of the
device were; ADO- I size 8/6 in 35% (n=7/20) represented the majority of patients,
followed by ADO- I size 6/4 in 10% (n=2/20). Double PDA ligation and trans-fixation
was the most common technique used in surgery group (95%). Our intervention was
without Procedure-related complications in 80% of cases of catheter group and 85%
of surgery cases. Time to discharge from hospital was shorter in catheter group with
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median time to hospital discharge 1 day versus 4 days in surgery group. Both methods
of PDA closure showed similar results as regard residual shunts and regression of left
side dilatation.
Conclusion: Transcatheter closure of moderate to large PDA in infants ≤6 kg using
recent devices is a feasible and effective modality of treatment with excellent results,
and thus it should be the treatment of choice in infants and children.
Key words: Amplatzer Duct Occluder, Congenital heart disease, Patent ductus
arteriosus, Transcatheter closure, surgical ligation.

INTRODUCTION

Isolated patent ductus arteriosus
(PDA) accounts for about 10% of
all congenital heart anomalies[1].
Its incidence is higher in
premature babies and twice more
frequent in females than in
males[2]. In infancy, failure to
thrive and congestive heart failure
are indications for closure of the
PDA. If medical therapy is
ineffective, urgent intervention to
close the ductus should be
undertaken regardless of age and
size[3]. Treatment of PDA has
traditionally been surgical, with
ligation or division of the ductus
arteriosus through a thoracotomy
incision or through video assisted
thoracoscopic clipping which is
less invasive than standard
thoracotomy[4]. However, in recent
years, new devices have come
onto the market, percutaneous
techniques have improved and
interventionists have become more
experienced, which have all led to
percutaneous PDA closure gets
more common in infants[5].

Transcatheter PDA closure is the
standard of care in most cases and
PDA closure is indicated in any
patient with signs of left
ventricular volume overload due
to a ductus[6]. Numerous studies
have documented the feasibility of
catheter-based closure of PDA in
older
children
and
adults;
however, there is a paucity of data
regarding the outcomes of
percutaneous closure of PDA in
small infants in comparison with
surgical ligation. Therefore, the
selection of treatment modality for
patients with PDA who could
undergo either technique remains
controversial[7].
Ethical considerations:
1. Approval of Ethical committee
from pediatrics department,
faculty of medicine and
university was obtained before
the study.
2. Written consent from parents or
caregiver of the patient was
obtained before the study.
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3. The parents had the right to
refuse to share in the study.
4. All the data of the study are
confidential and the patients
had the right to keep them.
5. The authors received no
financial support regarding the
study or publication.
6. The authors claimed that, no
conflict of interest regarding the
study or publication.
PATIENTS AND METHODS

Population: The current study
was
a
prospective
and
observational study with short
term follow up for six months. It
included 40 infants with moderate
to large PDA attended the outpatient pediatric cardiology clinics
at Al Azhar university hospitals &
Abo El-Resh university hospitals
Cairo,
Egypt,
20
patients
underwent transcatheter PDA
occlusion,
at
the
cardiac
catheterization
laboratory
of
Specialized Children hospital,
faculty of medicine, Cairo
University (group I). The other 20
patients
underwent
surgical
ligation at Bahtim Insurance
Hospital (group II), The study
started in August 2018 and ended
in December 2020.
We included in our study
Infants less than 12 months of age
with body weight less than or
equal 6 kilograms at time of

intervention
who
had
echocardiographic findings of
moderate
to
large
hemodynamically
significant
PDA.
We excluded infants with body
weight more than 6 kg and age
more than 12 months, irreversible
pulmonary vascular disease with
Rt. to Lt. shunt, tiny PDA
(pulmonary end < 1.5mm), and
infants with PDA as a part of
Complex congenital heart disease
requiring
surgery
or
PDA
dependent lesions.
Methodology: The patients of
both groups were subjected to:
1. Thorough history taking,
2. Complete clinical examination,
3. Plain Chest X-ray,
4. Two-dimensional and Doppler
Echocardiography.
Postprocedural outcomes of
interest
included:
vascular
complications of catheter or
surgery (thrombosis, arterial or
venous occlusion, access site
hematoma, loss of peripheral
pulsations), residual shunt, device
embolization,
hemolysis,
obstruction of the left pulmonary
artery or Aorta, blood transfusion
within first 48 h. and length of
hospital stay.
Follow up: Transthoracic echo
(TTE) was conducted at 24 hours
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after successful PDA closure to
evaluate the shape and position of
the device. Color- Doppler
ultrasound was used to detect and
quantify any residual shunt.
The following were arbitrarily
defined: The severity of leakage
as assessed by color- Doppler was
defined as follows: trivial, <1 mm
diameter; mild, 1-2 mm diameter;
moderate,
>2mm.
Doppler
ultrasound were used to determine
flow and velocity patterns in the
descending aorta and pulmonary
artery to rule out obstruction
(maximum Doppler velocity <22.5 m/s)[8].
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Follow-up with detailed TTE
was conducted at 1 month, and 6
months after surgical or device
closure using reference values for
M
mode
echocardiography
according to Park, MK[9].
Statistics:
All analyses were performed
using SPSS version 23 for
Windows. Measured data were
expressed as mean ± standard
deviation or median. Procedural
outcomes for each age group were
compared using a chi-square test
or Fisher exact test. A P value of
<0.05 is defined as statistically
significant.

RESULTS

Cairo University, (Group I) and
A total of 40 infants, 20
the other 20 infants underwent
infants underwent percutaneous
surgical PDA ligation at Bahtim
transcatheter PDA closure at the
insurance hospital (Group II).
catheterization laboratory in
Specialized Children’s hospital;
Table (1): Demographic characteristics of both study groups
Variable

Catheter
group
(n=20)
Mean ±SD
6.5 ± 1.9

Surgery
group
(n=20)
Mean ±SD
4.7 ± 1.8

Mean
Difference

95% CI
Lower

Upper

Pvalue†

1.8
0.6
3.0
Age (months)
0.005
Sex (F/M)
15/5
13/7
0.731‡
ratio
5.6 ± 0.5
4.6 ± 0.8
1.0
0.6
1.4
Weight (kg)
<0.001
62.6 ± 4.2
57.0 ± 2.8
5.6
3.3
7.8
Length (cm)
<0.001
0.30 ± 0.02 0.27 ± 0.03
0.04
0.02
0.05
BSA (m2)
<0.001
Parent
4 (20%)
4 (20%)
1.000‡
consanguinity
Down's
1 (5.0%)
3 (15.0%)
0.605‡
syndrome
BSA; body surface area, †. Unpaired t-test unless otherwise indicated, ‡. Fisher’s exact test. CI;
confidence interval, Data are mean ± SD or ratio.
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regarding age, weight, length and
body surface area (BSA).

This table shows that, there
are
significant
differences
between the two studied groups

Table (2): Primary presenting symptoms and clinical signs in both
study groups

Variable
Primary presenting
Symptoms
Feeding difficulty
FTT
Difficult breathing
Recurrent chest
infections
Clinical signs and
Antifailure treatment
Bounding pulse
Hypoperfusion
Hepatomegaly
Antifailure treatment

Catheter
group (n=20)
N
%

Surgery
group (n=20)
N
%

P-value†
0.810

9
3
7

45.0%
15.0%
35.0%

6
3
9

30.0%
15.0%
45.0%

1

5.0%

2

10.0%

20
0
2
20

100.0%
0.0%
10.0%
100.0%

20
2
6
15

100.0%
10.0%
30.0%
75.0%

NA
0.487
0.235
0.047

FTT; failure to thrive,
†. Fisher’s exact test.

while patients on Anti failure
treatment were less in surgery
group with significant difference
between both groups.

Regarding
clinical
manifestations, there is no
significant difference between
catheter and surgery groups,
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Table (3): Echocardiographic measurements in both study groups
pre-intervention

Variable

Catheter
group
(n=20)

Surgery
group
(n=20)

Mean±SD

Mean±SD

95% CI
Mean
Difference
-1.1
15.7
-0.12
0.4

Lower

Upper

Pvalue†
0.001
0.015
0.061
0.667

3.8 ± 1.0
4.9 ± 0.9
-1.7
-0.5
PDA size (mm)
63 ± 18
48 ± 21
3.2
28.1
PG (mmHg)
1.55 ± 0.25 1.67 ± 0.13
-0.25
0.01
LA/Ao ratio
30.1 ± 3.5
29.7 ± 2.2
-1.5
2.3
LVEDD (mm)
LVEDD Z3.47 ± 1.86 4.91 ± 1.15
-1.44
-2.44
-0.44
0.006
score
39 ± 4
40 ± 4
-1.1
-3.7
1.6
0.420
FS (%)
ESPAP
31 ± 9
48 ± 12
-17.1
-23.8
-10.4 <0.001
(mmHg)
PA annulus
12.5 ± 1.3
12.2 ± 0.6
0.4
-0.3
1.0
0.241
(mm)
LPA velocity
1.09 ± 0.14 1.16 ± 0.11
-0.07
-0.15
0.01
0.080
(m/s)
Velocity in
1.04 ± 0.49 1.15 ± 0.16
-0.11
-0.35
0.12
0.338
descending
aorta (m/s)
PDA; patent ductus arteriosus, PG; pressure gradient, LA; left atrium, Ao; Aorta, LVEDD; left
ventricular end diastolic diameter, FS; fractional shortening, ESPAP; estimated systolic
pulmonary artery pressure, PA; pulmonary artery, LPA; left pulmonary artery
†. Unpaired t-test

group,
while
PG
was
significantly lower in surgery
group than catheter group.

This table shows that, there is
significant increase in PDA size,
LVEDD Z-score and ESPAP in
surgery group than catheter
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Figure (1): Agreement
between
catheterization
and
echocardiography as regards measurement of PA end size
measurement of PA end size = 0.60 mm, upper limit of
agreement = 1.84 mm and mean
difference (Bias) = 0.62 mm.

This figure shows that, the
lower limit of agreement
between catheterization and
echocardiography as regards

Table (4): Types of PDA (Krichenko classification) in both study
groups

N
17
1

%
85.0%
5.0%

Surgery
group
(n=20)
N
%
18 90.0%
2
10.0%

2

10.0%

0

Catheter group
(n=20)
Variable
Duct type

Type A (Conical)
Type C (Tubular)
Type E (Elongated
Conical)

This table shows that; the
Conical type was the most

P-value†
0.605

0.0%

common morphology among
both study groups (85%).
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Table (5): Technical difficulties and complications in catheter group
Variable
Technical
difficulties

Procedure-related
Complications

Nil
Difficult arterial access
Bradycardia after device deployment
Difficult advancement of catheter
(small diameter of abdominal aorta)
Nil
Temporary loss of femoral pulsation
(Minor)
Access site hematoma (Minor)
Dissection of abdominal aorta (Major)

N
17
1
1

%
85.0%
5.0%
5.0%

1

5.0%

16

80.0%

1

5.0%

2
1

10.0%
5.0%

cases and with no complications
in 80% of cases in catheter
group.

This table shows that; our
intervention
was
without
technical difficulties in 85% of

Table (6): Procedure time and Hospital stay duration in both study
groups

Variable
Procedure
time (min)
Hospital
stay (days)

Catheter
group
(n=20)

Surgery
group
(n=20)

Mean±SD

Mean±SD

79.9 ± 23.2

55.3 ± 7.4

24.6

13.3

35.9

<0.001

1.6 ± 0.9

4.5 ± 0.6

-2.9

-3.4

-2.4

<0.001

95% CI
Mean
Lower Upper
Difference

Pvalue†

†. Unpaired t-test.

hospital stay was shorter in
catheter group than in surgical
group with statistical significant
difference between both groups.

As regard the Procedure time,
it was longer in catheter group
than in surgery group, with
significant difference, while the
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Table (7): Early postoperative outcomes in both study groups

Variable
Immediate occlusion
Residual shunt at end of
procedure
Need for blood transfusion

Catheter
group
(n=20)
n
%
19
95%

Surgery
group
(n=20)
n
%
19
95%

1

5.0%

1

5.0%

1.000

0

0.0%

3

15.0%

0.231

P-value†
1.000

†. Fisher’s exact test.

blood transfusion was 15% in
surgery group cases with no
significant difference between
both groups.

This table shows that;
Immediate
occlusion
was
achieved in 95% of cases in both
study groups and the need for

Table (8): Echocardiographic abnormalities at 1 month post
intervention in both study groups

Variable
Residual shunt
Turbulent flow in LPA
Turbulent flow in aorta
LPA stenosis
Ao stenosis

Catheterization
(n=20)
N
%
0
0.0%
0
0.0%
0
0.0%
0
0.0%
0
0.0%

Surgery
(n=20)
N
%
1
5.0%
0
0.0%
0
0.0%
0
0.0%
0
0.0%

P-value†
1.000
NA
NA
NA
NA

†. Fisher’s exact test.
NA = test not applicable.

This table shows that;
persistence of residual shunt in

one case in surgery group at 1month follow up.

DISCUSSION

Patent ductus arteriosus (PDA)
is considered a significant
precursor to short- and longerterm morbidity[10]. In view of the
increasing number of catheter
based closures among infants[11].

A total of 40 infants, 20 infants
underwent
percutaneous
transcatheter PDA closure at the
catheterization
laboratory
in
Specialized Children’s hospital;
Cairo University, (Group I) and
the other 20 infants underwent
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surgical PDA ligation at Bahtim
insurance hospital (Group II).
The infants in the surgical
ligation group had lower weight,
BSA and age than those in the
percutaneous group (P <0.05) as
they were relatively younger in
age so that their weight was lower.
The mean age was 6.5 ± 1.9
months in catheter group and 4.7 ±
1.8 months in Surgery group,
while mean weight was 5.6 ± 0.5
Kg and 4.6 ± 0.8 Kg in Catheter
and Surgery groups respectively
(Table 1). In our contemporary
experience, surgical ligation was
performed on smaller and sicker
infants. These infants were
younger at the time of the
procedure which was similar to
the results of the study done by
Kim, H. S., et al.,[12].
The study included 28 females
(70%) and 12 males (30%) with
female to male ratio was 3:1 in
catheter group and about 2:1 in
surgery group. The female-to-male
ratio is ≈2:1 in most reports[13].
The
Primary
presenting
symptom in catheter group was
the feeding difficulty (45%) while
in surgical group was difficult
breathing (45%), while bounding
pulse was the main clinical sign
(100%) in each group, with no
statistical significant difference.
As regard the Antifailure measures
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pre-intervention of the studied
cases, the surgical group had
significantly less percent of cases
(n=15/20) 75% vs. (n=20/20)
100% in catheter group. In most
cases, anti-failure drugs had been
stopped
one
month
after
successful PDA closure (Table 2).
As regard the estimated
systolic pulmonary artery pressure
(ESPAP), no cases of severe
pulmonary hypertension, 25% of
cases with mild to moderate
pulmonary arterial hypertension in
catheter group vs. 65% of cases in
surgery group. The cut-off value
for mild pulmonary artery
hypertension has been assumed as
PA systolic pressure of 36 to 40
mmHg by Doppler method [14].
PDA size by echocardiography
was significantly larger in surgery
group, the mean ductal size was
3.8 ± 1.0 mm for catheter group
and 4.9 ± 0.9 mm for surgical
group (P ≤o.oo1), while PG was
significantly higher in catheter
group, denoting that larger PDA
size usually associated with higher
systolic PA pressure, as in the
surgical group with larger PDA
diameter,
the
ESPAP
was
significantly higher, p- value
<0.001 which can be explained by
the larger size of PDA. This was
in agreement with Lloyd TR. et
al.,[15].
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On reviewing the TTE data of
all cases, there was evidence of
left atria, and left ventricular
dilatation. Increased LA/AO ratio
was evident in 80% of patients (n=
32/40) with a mean of 1.55±0.25
in catheter group and 1.67±0.13 in
surgery group with no significant
statistical
difference.
Mean
LVEDD was 30.1 ± 3.5 mm and
29.7 ± 2.2 mm for catheter and
surgery
groups,
respectively
(Table 3).
In our study, the minimum and
maximum diameters of the arterial
duct, measured angiographically,
were 3.20 ±0.92 mm and 8.56 ±
2.09 mm respectively for catheter
group. The morphologies of the
PDA
were
classified
angiographically based on the
categories first described by
Krichenko et al.,[16]. Type A
(conical) ductus in 85% of cases
(n= 17/20). Type C (tubular)
ductus in 5% of cases (n= 1/20).
Type E (elongated conical) ductus
in 10% of cases (n=2/20) (Table
4). Masura et al.,[8], and Lin et
al.,[17] reported similar findings:
type A in 53/66 patients (80%),
followed by type E in 9/66
patients (13.6%). Roushdy et
al.,[18] reported that 24/42 patients
(57%) had type A, followed by
type E in 13/42 patients (30%). On
the other hand, Ammar and
Hegazy[19], reported a higher
percentages of type A in 44/47

patients
(94%).
Device
implantation was successful in all
20 patients (100%) in our study.
In the present study, successful
percutaneous vascular access
using femoral vessels was
obtained in all catheter group
patients. ADO I was deployed in
9/20 patients (45%) representing
the majority of patients. ADO II
size 5/4 mm was used in 1 case
(5%). Hyperion PDAO cone shape
was deployed in 5 cases (25%).
All devices achieved excellent
occlusion
rates
with
low
complication rates, regardless of
PDA type.
Despite the advancement in
transcatheter PDA closure, there
are many problems during
performance of the procedure in
infants under 6 kg: relatively large
sheath size for small vessels,
stiffness of the delivery system
with
resultant
hemodynamic
instability
during
device
deployment, risk of protrusion of
the device into the aorta or
pulmonary artery, poor anchoring
or stability within the PDA, and
difficult retrievability as well as
the size and morphology of the
PDA itself[20].
In the current study, all patients
were below one year of age
(mean=6.5±1.9 months) and mean
weight 5.6±0.5 Kg, we reported no
technical problems during device
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deployment in majority of cases
(85%), while we had technical
difficulties in 3 cases (15%) in the
form of difficult arterial access in
one case (5%), bradycardia after
device deployment in one case
(5%) and difficult catheter
advancement in abdominal aorta
in one case (5%) aged 5 months
with body weight of 6 Kg due to
small diameter of abdominal aorta
(=5 mm) and with follow-up, it
resolved spontaneously with no
need for further intervention
(Table 5).
Minor complications occurred
in 3/20 patients (15%) in catheter
group, in the form of peripheral
vascular complications such as
loin hematoma (10%) and
temporary loss of
femoral
pulsations (5%) necessitating
anticoagulation
with
heparin
which were managed successfully
and resolved after 5 days of
treatment with no long-term
sequelae.
In surgery group, no major
complications occurred in our
study,
minor
complications
occurred in 3/20 patients (15%) in
the form of need for blood
transfusion which were managed
successfully.
In the current study, Catheter
group procedure time ranged from
50 minutes to 125 minutes (mean
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=79.9 ± 32.2 min). The
fluoroscopy time ranged from 3.03
minutes to 18.5 minutes (mean
=10.68± 5.26 min). Lin et al.,[17]
reported that the mean procedure
time in a similar study was 98 ±19
minutes and the mean fluoroscopy
time and 8.9 ± 1.8 minutes. While,
Parra-Bravo et al.,[21] reported
that the procedure time ranged
between 40-134 min (mean= 66.2
± 24 min) and fluoroscopy time
ranged between 4- 32 minutes
(mean= 13.3 ± 6.6 min).
The mean procedure time was
longer in catheter group, 79.9 ±
23.2 minutes while it was 55.3 ±
7.4 minutes in surgery groups,
with
significant
difference
between them (Table 6). our
results were in agreement to Kim,
H. S., et al.,[12] who reported that,
the median PDA device closure
time (41.5 min) was longer than
the surgical ligation time (35.0
min, P < 0.01). In keeping with
our findings no cases of device
protrusion
or
embolization,
Baspinar et al., and Agnoletti et
al., also reported the same
results[22, 23].
In catheter group, immediate
occlusion,
confirmed
by
angiography, was achieved in
19/20 patients (95%); 1/20
patients (5%) showed trivial
postprocedural
leak
that
disappeared at 1-month follow-up,
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while in surgery group there was a
residual shunt in one case (5%)
1.5mm at day 1 postoperative
decreased to 1mm at 1 month
follow-up and complete occlusion
at 6 months follow-up (Tables
7&8), single ligation technique
was used in this case.
An occlusion rate of 96% was
obtained at 3-month follow-up
after transcatheter device PDA
closure in many studies[24]. Our
overall residual shunt rates of
5.0%
on
post
procedure
angiogram, 5.0% at 24 hrs., and
0.0% at 6- month follow-up in
catheterization group (Tables
7&8), are similar to those found in
other large patient series[8, 25, 26].
Moreover,
we
found
that
regardless of PDA type, all
devices achieved high occlusion
rates at 6-month follow-up 100%.
In surgery group, no major
complications occurred in our
study,
minor
complications
occurred in 3/20 patients (15%) in
the form of need for blood
transfusion (Table 7) which were
managed successfully, our results
are similar to a study by
Zulqarnain, A., et al.,[27] who
reported higher rate of blood
transfusion in surgery group.
Follow up period was extended
to 6 months for comparison of
echocardiographic
data
and
cardiac dimensions between both

groups that was recorded before
the procedure, at one month, and
at six months after PDA occlusion,
and to detect any complication of
the procedure.
Follow-up studies following
ADO deployment have confirmed
occlusion rates of >99% within 6
months of device deployment,
with minimal complication rates[28,
29]
. The majority of occlusions can
be confirmed within 24 hours,
prior to discharge from hospital.
In our study, at 1- and 6-month
follow-up after closure in both
groups, weight gain, control of
respiratory
infections,
and
regression of LV dilatation with
normalization of the systolic
function were observed.
The mean estimated systolic
pulmonary
artery
pressure
measured preintervension dropped
from 31.9±9 to 28±7 mmHg at
one month, and further drop to
24±5 mmHg at 6 months after
ductal closure. In the current
study, in all cases pulmonary
artery pressure dropped to normal
value six month after PDA
closure, with similar drop in
surgery group but with significant
difference between both groups
(P<0.05) due to higher ESPAP
values in the surgery group preintervention.
The mean left ventricular end
diastolic
diameter
(LVEDD)
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decreased from 30.1±3.5 preintervention, to 26±2 at one month
and to 25±2 at 6- month follow up.
This is similar to the findings of
another studies by Galal MO, et
al., and Ahmed R. Afifi et al.,[30,
31]
.
In
our
experience,
percutaneous PDA closure in
infants weighing ≤6 kg was found
to be as effective as surgical
ligation.
CONCLUSION

Transcatheter closure of PDA
is a successful and effective
treatment option for a majority of
early infants with significant
clinical symptoms with a safety
profile comparable to surgical
ligation.
Recommendations

1. Transcatheter
closure
of
moderate to large PDA should
be the treatment of choice in
small infants.
2. Research should continue for
better PDA occlusion devices
for smaller infants with
hemodynamically
significant
PDAs.
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ﻏﻠﻖ اﻟﻘﻨﺎه اﻟﺸﺮﯾﺎﻧﯿﮫ ﺑﺎﻟﻘﺴﻄﺮه اﻟﻘﻠﺒﯿﮫ ﻣﻘﺎرﻧﺔ
ﺑﺮﺑﻄﮭﺎ ﺟﺮاﺣﯿﺎ ﻓﻲ اﻻطﻔﺎل اﻟﺮﺿﻊ
د/اﺳﻼم ﻣﺤﻤﺪ ﺣﻤﯿﺪه* ,ا.د/أﻣﻞ ﻣﺤﻤﻮد اﻟﺴﯿﺴﯿﻰ*** ,ا.د/ﻣﺤﻤﺪ اﻟﺪﺳﻮﻗﻰ ﺷﺮع**,
ا.د/اﺑﺮاھﯿﻢ ﻣﺤﻤﺪ اﺑﻮ ﻓﺮج*
أﻗﺴﺎم طﺐ اﻷطﻔﺎل* ,ﺟﺮاﺣﺔ اﻟﻘﻠﺐ واﻟﺼﺪر** ﺑﻜﻠﺒﺔ اﻟﻄﺐ ﺟﺎﻣﻌﺔ اﻷزھﺮ
وﻗﺴﻢ طﺐ اﻷطﻔﺎل*** ﺑﻜﻠﯿﺔ اﻟﻄﺐ ﺟﺎﻣﻌﺔ اﻟﻘﺎھﺮة ,اﻟﻘﺎھﺮة ,ﻣﺼﺮ

ﺗﻌﺘﺒ������ﺮ اﻟﻘﻨ������ﺎة اﻟﺸ������ﺮﯾﺎﻧﯿﺔ اﻟﻤﻔﺘﻮﺣ������ﺔ ﻣ������ﻦ اﺷ������ﮭﺮ أﻣ������ﺮاض اﻟﻘﻠ������ﺐ
اﻟﺨﻠﻘﯿ�������ﺔ ﺷ�������ﯿﻮﻋﺎ و ﺗﻤﺜ�������ﻞ ﺗﻘﺮﯾﺒ�������ﺎ  %10ﻣ�������ﻦ ﻧﺴ�������ﺒﺔ ﺣ�������ﺪوﺛﮭﺎ ،وھ�������ﻰ
ﺛﺎﻟ������ﺚ أﻛﺜ������ﺮ ﻋﯿ������ﻮب اﻟﻘﻠ������ﺐ اﻟﺨﻠﻘﯿ������ﺔ ﺷ������ﯿﻮﻋﺎً .وﯾﻤﺜ������ﻞ إﻏﻼﻗﮭ������ﺎ ﻋ������ﻦ
طﺮﯾ�������ﻖ اﻟﻘﺴ�������ﻄﺮة اﻟﻘﻠﺒﯿ�������ﮫ اﻟﺘﺪاﺧﻠﯿ�������ﮫ اﻵن اﻟ�������ﻨﮭﺞ اﻟﻤﻌﯿ�������ﺎري اﻟﺮاﺳ�������ﺦ
ﻓ������ﻲ ﺟﻤﯿ������ﻊ أﻧﺤ������ﺎء اﻟﻌ������ﺎﻟﻢ .وﻛﺎﻧ������ﺖ ھ������ﺬه اﻟﺪراﺳ������ﺔ دراﺳ������ﺔ رﺻ������ﺪﯾﺔ
ﻣﺴ������ﺘﻘﺒﻠﯿﺔ .وﻛ������ﺎن اﻟﮭ������ﺪف ﻣ������ﻦ ھ������ﺬه اﻟﺪراﺳ������ﺔ ھ������ﻮ ﻣﻘﺎرﻧ������ﺔ اﻟﺠ������ﺪوى،
واﻟﻨﺘ��������ﺎﺋﺞ اﻟﺴ��������ﺮﯾﺮﯾﺔ ﻗﺼ��������ﯿﺮة اﻷﺟ��������ﻞ ،و ﺗﻘﯿ��������ﯿﻢ ﻣ��������ﺪى اﻟﻔﺎﻋﻠﯿ��������ﺔ و
اﻷﻣ�������ﺎن و اﻟﻨﺘﯿﺠ�������ﺔ ﻟﮭ�������ﺬا اﻷﺳ�������ﻠﻮب اﻟﺠﺪﯾ�������ﺪ ﻣ�������ﻦ اﻟﻌ�������ﻼج ﺑﺎﺳ�������ﺘﺨﺪام
ﺟﮭ�������ﺎز ﻏﻠ�������ﻖ اﻟﻘﻨ�������ﺎة اﻟﺸ�������ﺮﯾﺎﻧﯿﺔ و ﻛ�������ﺬﻟﻚ ﻣﺘﺎﺑﻌ�������ﺔ اﻟﺘﻐﯿ�������ﺮات اﻟﻘﻠﺒﯿ�������ﺔ
اﻟﻤﺼﺎﺣﺒﺔ ﺑﻌﺪ ﻏﻠﻘﮭﺎ وﻣﻘﺎرﻧﺘﮭﺎ ﺑﻨﺘﺎﺋﺞ اﻟﻐﻠﻖ اﻟﺠﺮاﺣﻰ اﻟﻤﻌﺘﺎد.
ﻗﺒ�������ﻞ ﻋﻤ�������ﻞ اﻟﺘ�������ﺪﺧﻞ اﻟﻌﻼﺟ�������ﻰ ﻟﮭ�������ﺆﻻء اﻟﻤﺮﺿ�������ﻰ ﺗ�������ﻢ أﺧ�������ﺬ
اﻟﺘ������ﺎرﯾﺦ اﻟﻤﺮﺿ������ﻰ ﻟﮭ������ﻢ و ﺗﻮﻗﯿ������ﻊ اﻟﻔﺤ������ﺺ اﻟﺴ������ﺮﯾﺮى اﻟﻜﺎﻣ������ﻞ ﻋﻠ������ﯿﮭﻢ
و ﻋﻤ������ﻞ اﻟﺘﺤﺎﻟﯿ������ﻞ اﻟﻼزﻣ������ﺔ ﻟﮭ������ﻢ و ﻋﻤ������ﻞ ﺗﺼ������ﻮﯾﺮ ﻟﻠﺼ������ﺪر ﺑﺎﻷﺷ������ﻌﺔ
اﻟﺴ������ﯿﻨﯿﺔ و ﻋﻤ������ﻞ ﻣﻮﺟ������ﺎت ﻓ������ﻮق اﻟﺼ������ﻮﺗﯿﺔ ﻋﻠ������ﻰ اﻟﻘﻠ������ﺐ .و ﺑﻌ������ﺪ 24
ﺳ����ﺎﻋﺔ ﻣ����ﻦ اﻟﻨﺠ����ﺎح ﻓ����ﻰ ﻏﻠ����ﻖ اﻟﻮﺻ����ﻠﺔ اﻟﺸ����ﺮﯾﺎﻧﯿﺔ –ﺳ����ﻮاء ﻋ����ﻦ طﺮﯾ����ﻖ
اﻟﻘﺴ������ﻄﺮة اﻟﻘﻠﺒﯿ������ﮫ او اﻟ������ﺮﺑﻂ اﻟﺠﺮاﺣ������ﻰ -ﺗ������ﻢ ﻋﻤ������ﻞ ﺗﺼ������ﻮﯾﺮ ﻟﻠﺼ������ﺪر
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ﺑﺎﻷﺷ�������ﻌﺔ اﻟﺴ�������ﯿﻨﯿﺔ و ﻋﻤ�������ﻞ ﻣﻮﺟ�������ﺎت ﻓ�������ﻮق اﻟﺼ�������ﻮﺗﯿﺔ ﻋﻠ�������ﻰ اﻟﻘﻠ�������ﺐ
ﻟﻠﺘﺤﻘ�������ﻖ ﻣ�������ﻦ درﺟ�������ﺔ ﻏﻠﻘﮭ�������ﺎ ,ﺛ�������ﻢ ﺗ�������ﻢ ﻣﺘﺎﺑﻌ�������ﺔ ھ�������ﺆﻻء اﻟﻤﺮﺿ�������ﻰ
ﺑﺎﻟﻤﻮﺟ�����ﺎت ﻓ�����ﻮق اﻟﺼ�����ﻮﺗﯿﺔ ﻋﻠ�����ﻰ اﻟﻘﻠ�����ﺐ ﺑﻌ�����ﺪ ﺷ�����ﮭﺮ و ﺳ�����ﺘﺔ أﺷ�����ﮭﺮ ﻣ�����ﻦ
ﻏﻠﻖ اﻟﻮﺻﻠﺔ اﻟﺸﺮﯾﺎﻧﯿﺔ.
وﻟﻘ�������ﺪ أﺟﺮﯾ�������ﺖ ھ�������ﺬه اﻟﺪراﺳ�������ﺔ ﻋﻠ�������ﻰ  40ﻣﺮﯾﻀ�������ﺎ ,ﻣ�������ﻦ ﺑ�������ﯿﻦ
اﻟﻤﺮﺿ����ﻰ اﻟ����ﺬﯾﻦ ﺗ����ﻢ ﻏﻠ����ﻖ اﻟﻘﻨ����ﺎة اﻟﺸ����ﺮﯾﺎﻧﯿﺔ ﻟﮭ����ﻢ ﺑﻨﺠ����ﺎح ﻛ����ﺎن ﻣ����ﻨﮭﻢ 12
ﻣ�������ﻦ اﻟ�������ﺬﻛﻮر ) (%30و  28ﻣﺮﯾﻀ�������ﺎ ﻣ�������ﻦ اﻹﻧ�������ﺎث ) .(%70و ﻛ�������ﺎن
ﻣﺘﻮﺳ�������ﻂ أﻋﻤ�������ﺎرھﻢ  6ﺷ�������ﮭﻮر ﻓ�������ﻰ ﻣﺠﻤﻮﻋ�������ﺔ اﻟﻘﺴ�������ﻄﺮة اﻟﻘﻠﺒﯿ�������ﮫ و4
ﺷ���������ﮭﻮر وﻧﺼ���������ﻒ ﻓ���������ﻰ ﻣﺠﻤﻮﻋ���������ﺔ اﻟ���������ﺮﺑﻂ اﻟﺠﺮاﺣ���������ﻰ و ﻣﺘﻮﺳ���������ﻂ
اﻟ���������ﻮزن= 5.6ﻛﺠ���������ﻢ ﻓ���������ﻰ ﻣﺠﻤﻮﻋ���������ﺔ اﻟﻘﺴ���������ﻄﺮة و  4.6ﻛﺠ���������ﻢ ﻓ���������ﻰ
ﻣﺠﻤﻮﻋﺔ اﻟﺠﺮاﺣﺔ.
وﻟﻘ��������ﺪ اﺳ��������ﺘﺨﺪم ﺟﮭ��������ﺎز اﻷﻣﺒﻼﺗ��������ﺰر ﻟﻐﻠ��������ﻖ اﻟﻘﻨ��������ﺎة اﻟﺸ��������ﺮﯾﺎﻧﯿﺔ
ﺑﻨﺠ����������ﺎح ﻓ����������ﻰ  9اطﻔ����������ﺎل ) ,(%45و ﻛﺎﻧ����������ﺖ ﻣﻘﺎﺳ����������ﺎت اﻷﺟﮭ����������ﺰة
اﻟﻤﺴ����������ﺘﺨﺪﻣﺔ ﻛﺎﻟﺘ����������ﺎﻟﻰ 6/8 :ﻓ����������ﻰ  7ﺣ����������ﺎﻻت ) ,(%35و  4/6ﻓ����������ﻰ
ﺣﺎﻟﺘﯿﻦ ).(%10
وﻛ�������ﺎن رﺑ�������ﻂ اﻟﻘﻨ�������ﺎة اﻟﺸ�������ﺮﯾﺎﻧﯿﺔ اﻟﻤﻔﺘﻮﺣ�������ﺔ اﻟﻤ�������ﺰدوج واﻟﺘﺜﺒﯿ�������ﺖ
اﻟﻌ�������ﺎﺑﺮ اﻟﺘﻘﻨﯿ�������ﺔ اﻷﻛﺜ�������ﺮ ﺷ�������ﯿﻮﻋﺎ اﻟﻤﺴ�������ﺘﺨﺪﻣﺔ ﻓ�������ﻲ ﻣﺠﻤﻮﻋ�������ﺔ اﻟﻐﻠ�������ﻖ
اﻟﺠﺮاﺣﻲ ).(%95
ﺗ������ﻢ ﻏﻠ������ﻖ اﻟﻘﻨ������ﺎة اﻟﺸ������ﺮﯾﺎﻧﯿﺔ ﺑﻨﺠ������ﺎح ﻓ������ﻰ ﺟﻤﯿ������ﻊ اﻟﺤ������ﺎﻻت دون
ﺗﺴ�������ﺠﯿﻞ ﺣ�������ﺎﻻت وﻓ�������ﺎه ﻓ�������ﻰ اﻟﻤﺠﻤ�������ﻮﻋﺘﯿﻦ .وﻛ�������ﺎن اﻟﺘ�������ﺪﺧﻞ اﻟﻌﻼﺟ�������ﻰ
ﻏﯿ������ﺮ ﻣﺼ������ﺤﻮب ﺑ������ﺄى ﻣﻀ������ﺎﻋﻔﺎت ﻓ������ﻰ  %80ﻣ������ﻦ ﺣ������ﺎﻻت اﻟﻘﺴ������ﻄﺮة
اﻟﻘﻠﺒﯿﮫ و  %85ﻣﻦ ﺣﺎﻻت اﻟﻐﻠﻖ اﻟﺠﺮاﺣﻰ.
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وﻛ������ﺎن وﻗ������ﺖ اﻟﺨ������ﺮوج ﻣ������ﻦ اﻟﻤﺴﺘﺸ������ﻔﻰ ﺑﻌ������ﺪ اﻟﺘ������ﺪﺧﻞ اﻟﻌﻼﺟ������ﻰ
أﻗﺼ�����ﺮ ﻓ�����ﻲ ﻣﺠﻤﻮﻋ�����ﺔ اﻟﻘﺴ�����ﻄﺮة ﻣ�����ﻊ وﻗ�����ﺖ ﻣﺘﻮﺳ�����ﻂ  1ﯾ�����ﻮم ﻣﻘﺎﺑ�����ﻞ 4
أﯾ�����ﺎم ﻓ�����ﻲ ﻣﺠﻤﻮﻋ�����ﺔ اﻟﺠﺮاﺣ�����ﺔ ﻣﻤ�����ﺎ ﯾﻌﻨ�����ﻲ اﺳ�����ﺘﮭﻼك أﻗ�����ﻞ ﻟﻠﻤ�����ﻮارد .ھ�����ﺬه
اﻹﻗﺎﻣ������ﺔ اﻟﻘﺼ������ﯿﺮة ﻓ������ﻲ اﻟﻤﺴﺘﺸ������ﻔﻰ ھ������ﻲ واﺣ������ﺪة ﻣ������ﻦ ﻣﺰاﯾ������ﺎ إﻏ������ﻼق
اﻟﻮﺻ�������ﻠﺔ اﻟﺸ�������ﺮﯾﺎﻧﯿﺔ اﻟﻤﻔﺘﻮﺣ�������ﺔ ﻋ�������ﻦ طﺮﯾ�������ﻖ اﻟﻘﺴ�������ﻄﺮة اﻟﻘﻠﺒﯿ�������ﮫ ﻋ�������ﻦ
اﻟﻄﺮﯾﻘﺔ اﻟﺘﻘﻠﯿﺪﯾﺔ ﺑﺎﻟﺮﺑﻂ اﻟﺠﺮاﺣﻲ.
اظﮭ������ﺮت ﻛﻠﺘ������ﺎ اﻟﻄ������ﺮﯾﻘﺘﯿﻦ ﻧﺘ������ﺎﺋﺞ ﻣﺸ������ﺎﺑﮭﺔ ﻓﯿﻤ������ﺎ ﯾﺨ������ﺺ ﻋ������ﻮدة
اﻟﺠ������ﺰء اﻻﯾﺴ������ﺮ ﻣ������ﻦ اﻟﻘﻠ������ﺐ ﻟﺤﺠﻤ������ﮫ اﻟﻄﺒﯿﻌ������ﻰ ﺑﻌ������ﺪ ﻏﻠ������ﻖ اﻟﻮﺻ������ﻠﺔ
اﻟﺸﺮﯾﺎﻧﯿﮫ اﻟﻤﻔﺘﻮﺣﺔ.
اﻻﺳ�������ﺘﻨﺘﺎج :ﻏﻠ�������ﻖ اﻟﻮﺻ�������ﻠﺔ اﻟﺸ�������ﺮﯾﺎﻧﯿﮫ اﻟﻤﻔﺘﻮﺣ�������ﺔ – اﻟﻤﺘﻮﺳ�������ﻄﮫ اﻟ�������ﻰ
ﻛﺒﯿ�������ﺮة اﻟﺤﺠ�������ﻢ  -ﻓ�������ﻰ اﻟﺮﺿ�������ﻊ ذوى اﻻوزان اﻟﺼ�������ﻐﯿﺮه )اﻗ�������ﻞ ﻣ�������ﻦ 6
ﻛﺠ�����ﻢ( ﺑﺎﺳ�����ﺘﺨﺪام اﻻﺟﮭ�����ﺰة اﻟﺤﺪﯾﺜ�����ﺔ ﻋ�����ﻦ طﺮﯾ�����ﻖ اﻟﻘﺴ�����ﻄﺮة اﻟﻘﻠﺒﯿ�����ﮫ ھ�����ﻰ
طﺮﯾﻘ�������ﺔ ﻓﻌﺎﻟ�������ﮫ وﻣﺠﺪﯾ�������ﺔ وﻧﺘﺎﺋﺠﮭ�������ﺎ ﻣﻤﺘ�������ﺎزه وﻟ�������ﺬا ﯾﺠ�������ﺐ ان ﺗﻜ�������ﻮن
اﻟﺨﯿﺎر اﻻول ﻓﻰ اﻟﻌﻼج ﻓﻰ اﻷطﻔﺎل اﻟﺮﺿﻊ.
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