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ABSTRACT

Background: the atrial septal defect repair has been traditionally approached through a median sternotomy.
However, significant advances in surgical optics, instrumentation, tissue tele manipulation and perfusion
technology have allowed for atrial septal defect repair to be performed by using progressively smaller
incisions including the minithoracotomy. Aim of the study: this study aimed to compare the surgical
outcome of right anterolateral minithoracotomy versus median sternotomy in atrial septal defect repair.
Methods: this study was done in Department of Cardiothoracic Surgery at Elhussen Hospital, Al-Azhar
University, after approval of the local ethical committee in the period between July 2017 till July 2018. 30
patients with ASD required ASD repair were included in this study for operative and short term
postoperative results to evaluate the impact of two approaches of repair on quality of life of patients who
survived the operation was studied. Results: The patients in both groups were similar in age preoperative
comorbidities and ejection fraction but more female s were in Right anterolateral mini -thoracotomy group.
There was a highly statistically significant prolonged pump-run time in the thoracotomy group than the
sternotomy group with p-value ¥ 0.0 0 4. Interestingly, in the thoracotomy group, mechanical ventilation
time (hours) was shorter with p-value % 0.0 02. There were similar blood transfusion rate, chest tube
drainage, intensive care unit stay and hospital length of stay. However, more wound infection was found in
the sternotomy group which was statistically significant (p-value %2 0.035). There were no patients requiring
conversion to full sternotomy, no residual defect across the atrial septum and all patients were alive on a
month follow-up of the hospit al discharge. Conclusion: right antero-lateral mini-thoracotomy technique
for atrial septal defect anomaly closure was safe and reliable technique as sternotomy incision. Apart from
its restricted operating field and longer pump-run time, it kept the sternal integrity, it had better esthetic
incision, it reduced wound infection and the need for analgesia. Moreover, it is associated with an early
recovery and short ICU stay.
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Introduction a reduction in surgical trauma with limited access

techniques, resulting in reduced hospital stays,
Atrial septal defect (ASD) is one of the most reduced hospital costs, improved cosmosis and
common congenital heart defects. ASD was increased patient satisfaction ~ ®.Currently,
among the first anomalies to be corrected by different trans-catheter closure procedures have
surgical treatment @, been introduced with outstanding long-term

outcomes, but they are still limited to apply for all
Sternotomy technique had been the gold standard patients to avoid serious complications ©,
in cardiac surgery and generally provides an Moreover, RALT for ASD repair gives an
unobstructed view of the heart. This is the excellent exposure and the cannulation can be
currently used method in which all surgeons are achieved either centrally or femorally in addition
trained and perform cardiac surgery across the to the cardioplegia delivery to myocardium ©,
world @,

Built on the premise that less invasive surgery
could expedite postoperative recovery aiming to
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Figure 1: showing the surgical field.

In young patients, like those who undergo ASD
closure, femoral vessels cannulation is mostly
used ® where there is any harm from retrograde
femoral arterial perfusion due to the
atherosclerosis process is unlikely to be happened
in young patients. However, femoral arterial
cannulation is not without complications and
arterial spasm due to a small femoral artery ©.

PATIENTS and METHODS

In this study 30 patients with ASD requiring
ASD repair were non randomly selected. Fifteen
patients underwent ASD repair via standard
median sternotomy, the other 15 patients via level
I less invasive surgery. Right anterolateral
minithoracotomy operations rely on direct vision
(6-12 cm) with femoral artery and vein
cannulation. Both groups were operated in
Elhussin Hospital. This study was performed
during the time from July 2017 till July 2018. The
study was approved by the Ethics Board of Al-
Azhar University.
Inclusion criteria:
Patients came for first-time cardiac surgery.
Patients who had isolated ASD
Patients with age equal to or >2 years
Patients had body weight greater than 6 Kg
Exclusion criteria:
Patients who had bleeding diathesis
Patients with kidney or liver dysfunction
Patients with chest wall deformity/trauma or
radiation
Patients  with
hypertension
Obese patients
All our patients were subjected to:
Preoperative assessment:

severe fixed pulmonary

History taking and routine investigation to
prepare for open heart surgery
Complete  routine lab,
chocardiography.

X-ray, ECG,

Intraoperative assessment:

Intraoperative variables, cardiopulmonary bypass
(CPB) time,

aortic clamp time., entire operative time and type
of closure.

Postoperative assessment:
Mechanical ventilation time
Chest tube drainage

Allogeneic blood transfusion rat.
Bleeding, re-exploration

Wound infection and/or seroma

ASD Size (cm)
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Mortality, intensive care unit (ICU) stay time
Hospital length of stay

Total analgesic requirements

Postoperative complications

Pre-discharge and a one month post discharge
echocardiography for detection of any residual
shunt.

Assessment of cosmosis, patient perception and
pain and satisfaction

RESULTS

I. Preoperative assessment:

A. Demographic data and
characteristics of the patients:

clinical

Table 1 showing demographic data and clinical
characteristics of the patients

Group A | Group B
Age 12-47 2-53
Males 3 (20%) | 8 (53%)
Females 12 (80%) | 7 (47%)




Hossam Abd Al-Fattah et al.

Table 2: showing preoperative echocardiogrphic
assessment

Group A Group B

ASD Size (cm) 2.14+0.67 2.08+44
TR | Mild 14 (93%) 13 (86%)

Mild to | 1 (7%) 1 (7%)

Moderate

Moderate 0 (0%) 1 (7%)
PAP 30-50 25-45
EF% 55-70% 50-70%

This table showed that there was no significant
difference between the two studied groups
regarding ASD size, pulmonary artery pressure
(PAP) , tricuspid regurge (TR) and ejection
fraction (EF) % with p-value 0.718, 0.598, 0.113,
0.292; respectively.

Figure 2: showing ASD size in both groups

. ey 0

Figure 3: showing PAP in both groups
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Figure 4 : showing
groups

tricuspid repair in both

Table 3: showing Intra operative results:
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Group A Group B
Total bypass | Mean+SD 48.5
time (mintues) | 57.25 +6.97 +10.77
Total operative | 3.3+.3 3.43+.47
time (hours )
Type of | 15 (100%) 15 (100%)
closure
(pericardial
patch)

This table showed that there was a highly
significant difference between the two groups of
study regarding total bypass time (minute) with
p-value 0.004 while, no significant difference
was found between the two studied groups
regarding total operative time (hours) with p-
value 0.320.

60

50

40 -
Total bypass time (mintues)

Figure 5 :
groups

showing total bypass time in both

35
34
3.3
3295

Total operative time (hours )

Figure 6: showing total operative time

Table 4: showing cross clamp time and
fibrillating time:

Group A Group B
Cross  clamp | -- 31.00+5.03
time
Fibrilatting 35+5.9 -
time

this table showed that the mean of cross
clamp time in sternotomy group was 31.00 and
the mean of fibrillating time in thoracotomy
group was 35.00.

B Group A
B Group B
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Table 5: showing Length of skin

incision :
GROUP | GROUP
A B
|(QCAI\’A\I)GE 6-12 19-26
MEAN:SD |090% | 2247 =

This table showed that Length of the skin
incision was compared in the two groups. The
mean length of incision in group “I” was 22.47 +
2.23cm ransged from 19 to 26 cm. while in group
“IT” the mean length was 6.92+ 0.93 cm ranged
from 6 to 12 cm with P value < 0.01).

MEAN length

Figure 7: showing Length of skin incision in both
groups

Table 6: showing intensive care events

Group A Group B
Ventilation | 4.85+2.03 6.85+1.76
time
Total 50+370 50+350
drainage
(ml)
Amount of | 1075+244.68 | 1075.5+393.88
transfused
blood (ml)
ICU stay | 2.05+.22 2+.32
(days)
Total 6.8+2.48 7+1.38
hospital
delay (days)

This table showed that there was a highly
significant difference between the two studied
groups regarding ventilation time with p-value
0.002 while no significant difference found
between the two groups regarding total drainage,
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amount of blood transfused to the patients, ICU
stay and total hospital stay with p-value 0.364,
0.649,0.574, 0.754 respectively.

1500
1000
500

Total drainage (ml)

blood (ml)

Group A

' %ﬁwa

Amount of transfused

Figure 8: showing total drainage and amount of
transfused blood in both groups.
Table 7: showing complications

Group A Group B

15 15
Bleeding 1 (7%) 0 (0%)
Re-operation 0(0%) 0(0%)
Wound 0(0%) 4 (27%)
infection
Mortality 0(0%) 0(0%)
Residual shunt 0(0%) 0(0%)

That table showed that there was a significant
difference between the two groups regarding
wound infection while, no significant difference
was found between the two groups regarding the
other studied complications.

ICU stay (days) Total hospital delay

(days)

10
> G A
- ro
0 up
O Group B

Figure 9: showing ICU stay and total hospital
delay

B Group A

| up B

Figurel10: showing ventilation time
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Table 9 : showing patients satisfaction about

Bleeding

Wound
infection

30%
20% GROUP | GROUP
A B
10% - EGroupA
- Wound 14
roup B 0
0% Bk e satisfaction | (93%) | 2 (13%)

their wound scar

This table showed that Satisfaction of
Wound was comparable in group B showed that

Figure 11: showing bleeding and wound infection
in both groups

Table 8 : showing post-operative pain score
Group | Group
A B
. 96 |77 %
st
15'Daypostoperative 059 0.65
. 79 |57 %
ND
2"°Daypostoperative 064 | 097
. 525+ |35 +
Pre-discharge 111 |1
Pain score post-operative using the visual

analogue scale was compared in the two studied
groups. In group (A) the mean pain score in the
first post-operative day was 9.6 + 0.59 which
decreased to 7.9 £ 0.64 in the second post-
operative day, pre discharge pain score was 5.25
+ 1.1. Pain score in group (A) during the first 24
hours was 7.7 = 0.65. This score decreased 3in the
second post-operative day to 5.7 + 0.97, while pre
discharge, it was 3.5 £ 1. This data shows that
pain was less in group (B) with highly statistically
significant difference

13 cases (87%) were not satisfied about their
wound scar and only 2 case (13%) were satisfied
about their wound scar, while 14 cases (93%) of
group A were satisfied about their wound scar
after minithoracotomy which was very small
compared to wound scar after sternotomy. P
value was less than 0.0001 denoting that there
was highly statistically significant difference
between two group.

100%
— B GROUP A
(o)
B GROUP B

0% -
Wound Satisfaction

Figure 13: showing patients satisfaction about
their wound scar

Tablel0: showing hypertrophy of the scar and
patients satisfaction about their wound in both

1
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A
¢
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>

groups after 3 months post-operative
Group Group
A B
Hypertrophic scar | 1 (7%) 3 (20%)
Patients 14 0
satisfaction (93%) 5 (33%)
100%

50%

0%

Hypertrophic scar Patients

satisfaction

Figure 14: showing hypertrophic scar and

Figure 12 : showing pain score in both groups

patients satisfaction about their wound in both
groups after 3 months post-operative
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Table 11: show pain score after 3 months in both
groups

GROUP | GROUP
A B
Pain score 1.6 3.45

This table showed that Pain score After 3
months the pain score using the visual analogue
scale was compared in the two groups. Pain score
in group (I) was 3.45 + 0.998, in group (1) the
mean pain score was 1.6 = 0.68. with highly
statistically significance difference

Pain score

B GROUP A
= GROUP B

Figure 14: showing Pain score after 3 months in
both groupsp

Discussion

Since starting the era of open heart surgery in
1953, sternotomy has been the standard surgical
approach to repair ASD () .Unfortunately,
sternotomy incision was associated with many
negative outcomes including poor cosmetic
appearance and potential serious infections as
osteomyelitis, and mediastinitis®.

Recently, many invasive surgical procedures
were used to achieve excellent cosmetic results.
These Many invasive surgical approaches
involved upper and lower partial-sternotomy®,
anterior left thoracotomy®@®V,  transxiphoidal
approach without sternotomy ‘23 RALT @ or
posterior lateral thoracotomy @3,

Many of surgeons had prefer right
anterolateral minithoracotomy (RALT) to repair
ASD @, Particularly in female patients from the
surgical anatomical point of view, sternotomy
incision offers direct access to the heart from
front and the RALT approaches of the heart from
different directions. However, using RALT had
some benefits for the patients. RALT technique
was a smaller associated with less operative
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trauma and minimal adhesions behind the
sternum that help in any future mediastinal
surgeries. Moreover, it preserved the stability and
integrity of the thorax cage resulting in less pain
and superior postoperative recovery and quick
return to daily activities. In addition, it has been
reported that it had less resource consumption,
and shorter hospital stay resulting in decreased
costs 19.0n the other hand, some negative
drawbacks for the RALT including breast and
pectoral muscle mal-development that was
reported in 7.4% of patients #61 or phrenic nerve
injury®®. However, another study reported no
substantial breast deformity and phrenic injury in
long term follow-up “9.Other limitations of the
RALT were struggling in establishing CPB
circulation, long operating time and postoperative
thoracotomy pain ¢® The RALT was mainly an
antero-lateral incision so the likelihood of
affecting the latissimus dorsi and the spinal
muscles is unlikely to occur @9,

In our pilot randomized controlled trial (RCT),
30 patients with ASD were assigned to two
groups. Group A (15 patients) who underwent
RALT,and group B (15 patients) who were
operated via the conventional sternotomy. Both
groups were comparable except for sex where
more females (80%) were allocated in the RALT
group and our findings are in line with other study
@D Nonetheless, this coincident finding is not a
major issue in males considering that hair growth
may mask the effects of the sternotomy incision
20, We used single lumen instead of double
endo tracheal tube for lung ventilation in group A
to avoid possible lung injury, stretch of lung, and
pleural damage reported by  other
investigators@®?.due to use of one-lung
ventilation. Typically, RALT incision varies
between 4 and 8 cm @®.which was much shorter
than those of the former sternotomy with better
cosmosis 2,

The length of the incision was smaller than the
length in our study, in which the RALT incision
varied between 8 and 10 cm in length. We think
that the difference was because of usage of
central cannulation in our study. In our study , we
cannulated ascending aorta from the RALT
incision to avoid groin incision and avoid its
potential complications. Moreover, our incisions
length provided better operating and visualfield
similar to the results of other studies %%,



Hossam Abd Al-Fattah et al.

However,  other  investigators  (527:29)

recommended the femoral cannulation for CBP
conduction to operate at a comfortable field when
small-sized cannulas were used and they did not
notice any major complications with this
technique.

In group A , we used induced cardioplegic
arrest with aortic clamping. In group B,
continuous cardiac perfusion with ventricular
fibrillation was sufficient for myocardial
protection supporting Nezafati et al.study @7,

No one of our patients needed conversion to
sternotomy incision in compairing with
Poyrazoglu study @ .Other investigators,
Mishra et al. ©®® reported conversion to
sternotomy in some cases occurred due to
inability to obtain satisfactory central arterial
cannulation. Dabritz and Thosani RM (526
adoptted a tension-free direct closure technique in
patients had a longitudinal defect with sufficient
overlapping tissue reported residual defect in 3 of
our patients detected by echocardiography pre-
discharge besides the intraoperative
transesophageal echocardiography did not detect
any of them. However, those residual defects did
not require reoperation. Although, we found
highly statistically significant difference between
the two studied groups regarding total CPB time
(minute) with p-value 0.004, the two groups had
similar total operative time (hours) with p-value
0.320 supporting previous study® Our study had
a longer operative time in the thoracotomy group
because of operating in a restricted space in the
minithoractomy incision. Other studies who used
aortic cross clamp in minithoractomy incision
sitting found similar cross clamp time and CPB in
RALT vs sternotomy @3

Generally, it was concluded that aortic cross-
clamp time in the RALT procedure would imply
the struggle during surgery. Other study proved a
longer aortic cross-clamp time in RALT, but it
was insignificant ??.Average reduction in cross
clamp time and CPB time may be attributed to the
increased use of direct closure technique @9,
Another finding in our study was significantly
prolonged ventilation time in the sternotomy
group (p-value¥40.002). The total chest tube
drainage, allogeneic blood transfusion rate, ICU
stay, and hospital length of stay were similar (p-
value¥40.364,0.649, 0.754 and 0.574
respectively) in coherence with previous
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published research Gaetano P study @2 .
Poyrazoglu et al. ® recommended RALT
approach. They think that besides it was a safe
incision, RALT when compared to sternotomy
had less drainage, reduced transfusion rate, and
less re-exploration due to postoperative bleeding
due to absence of the larger raw and oozing
sternal surface area resulting in shorter ICU time
of stay On contrary, others investigators U
reported that equivalent chest tube drainage,
mechanical ventilation, ICU stay and mean CPB
times between the patients of sternotomy and
RALT groups. None of our study patients had any
remarkable limitation to movements of the right
shoulder. However, other researchers®@® reported
that limitation of shoulder movements induced-
pain was one of the postoperative morbidities
after thoracotomy. The sternotomy group
presented statistically significant increased
superficial infection rate in compairing with
previous researches 539 | All our patients in our
study were alive till the last follow-up (one-
month post hospital discharge) and there was no

any residual defect on their follow-up
echocardiography.
Conclusion

Right antero-lateral mini thoracotomy

technique for atrial septal defect closure is safe
and reliable technique as sternotomy incision
technique. A cause of its restricted operating field
and longer pump-run time, it keeps the sternal
integrity, it has better esthetic incision, it reduces
wound infection and the need for analgesia.
Moreover, it is associated with an early recovery
and short ICU stay.
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