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Abstract

Introduction: aortic valve replacement is usually
performed through a median full sternotomy (MFS)
in our department. Minimally invasive aortic valve
replacement (MIAVR) has been recently adopted as
a new approach. According to the literature, the
superiority of MIAVR is controversial. In this study
we report early post-operative outcomes in MIAVR
compared with MFS access with reference to blood
Loss, wound infections, post-operative recovery,
morbidity and mortality. Methods: this study was a
prospective data collection from 36 consecutive
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patients undergoing isolated valve replacement.
Two population study was identified, MIAVR group
(group | n=18) and MFS group (group Il n=18).
Patients’ data were collected and analyzed using
IBM SPSS statistics 21 software and Khi2 test has
been used to compare the variables. The study
variables are presented as numbers, percentage,
median with interquartile range. Pre-operative
planning was performed so that to obtain similar
characteristics. Results: in group |, upper mini-
sternotomy was used in 12 patients and right mini-
thoracotomy in 6 patients. There was no difference
in term of mortality and morbidity. MIAVR was
associated with longer CPB time (93.25 (58-161) vs
131 (75-215) mins, P=0.047) with no significant
difference in term of ACC time (81 (33-162) vs 58.8
(59-102) mins P=0.158). MIAVR" Patients had likely
lower incidence of red blood cells transfusion (16.7
vs 52.3%) without significant difference about post-
operative haemoglobin (P = 0,330). Patients in
group | had shorter ventilation time (2.35 (1-12) vs
9.3 (1-48) hours P < 0.01), shorter ICU stay (2.44 (1-
8) vs 4.25 (1-9) days, P = 0,024). The length of
hospital stay was shorter, 6.5 (5-9) days in group |
vs 7.4 (6-11), P=0.0274. Length of chest tube stay
was shorter in group | (mean 1.53 vs 2.4 days,
P=0,033). Wound infections were not found in both
groups. Conclusion: minimally invasive aortic valve
replacement is associated with less blood loss,
faster post-operative recovery faster post-operative
recovery but increase operation time.

Introduction

Aortic valve replacement (AVR) through a full
sternotomy (FS) is the traditional standard
approach in treatment of aortic valve disease [1].
Minimally invasive aortic valve surgery (MIAVS) has
been reported with operative benefits while
compared with full sternotomy access [2].
However, some studies have not demonstrated a
beneficial effect for minimally aortic valve surgery
(MIAVS) [3]. The aim of this study was to report
early post-operative outcomes in minimally aortic
valve replacement (MIAVR) compared with the
access by full sternotomy in order to establish the

interest of minimally invasive approach. Our study
was based on assessment of blood loss, wound
infections, post-operative recovery, morbidity and
mortality.

Methods

Study design and setting: this study was a
prospectively collected data. It was lead in the
Cardiovascular Surgery Department at the
Mohammed VI university Hospital, Marrakech,
Morocco. This department is a reference hospital
for cardiovascular surgery in Morocco in which
adults and congenital heart surgery are routinely
performed. Among the adult patients admitted to
this department for heart valve surgery, a total of
36 patients planned for isolated aortic valve surgery
were prospectively selected to perform this study.
Assessment of blood loss, wound infections, post-
operative recovery, morbidity and mortality related
to both surgical approaches was performed.

Study population: a critical patient’s selection was
used. Our exclusion criteria were emergency cases,
patients with aortic root dilation, patients with an
unfavorable anatomy, and serious lung disease.
Patients requiring concomitant procedures such as
coronary artery bypass grafting, or other valves
surgery were excluded. The main inclusion criteria
were patients with isolated valve replacement. Pre-
operative planning included clinical assessment,
chest X-ray, transthoracic echocardiography (TTE),
and electrocardiogram (ECG) assessment. Coronary
angiography was done in the patients with heart
risks factors. Peripheral femoral doppler was also
performed. Pre-operative planning was performed
so that to obtain similar population studies
between the two groups. There were no statistical
differences between both groups in terms of
demographic data, cardiac status, and associated
pathologies.

Surgical technique: our techniques have been well
described in the literature [4-8]. In the group |
patients, two different minimally invasive
approaches were used in our series: a mini
thoracotomy and an upper mini-sternotomy
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(UMS). About right mini-thoracotomy (RMT), a4 cm
to 6 cm skin incision was placed at the level of the
third intercostal space. Five-mm endoscopic trocars
were introduced through the fourth and sixth
intercostal space at the level of the anterior axillary
line; another one in the fifth intercostal space at the
level of the middle axillary line in order to perform
aortic cross clamping and camera utilization.
Femoral-femoral cardiopulmonary bypass (CPB)
was performed via a small groin incision. Most
cases used mild hypothermia to normothermia
CPB. The ascending aorta is clamped with a low-
profile aortic cross clamp and antegrade cold blood
cardioplegia is delivered directly. The aortic valve is
replaced as usual fashion. The upper mini-
sternotomy (UMS) is achieved through 6 to 10 cm
midline vertical skin incision, performing a partial J
sternotomy at the third to fifth intercostal space.
Standard cannulation of the ascending aorta was
performed directly through the incision. Venous
cannulation was performed either via the right
atrial appendage in many of our patients or with
femoro-femoral  cannulation. A  transverse
aortotomy is placed higher. For the group Il
patients, a full median sternotomy was performed
and aortobicaval cannulation for CPB using
normothermia in most cases.

Data collection: a prospectively collected data was
analysed from November 2017 to October 2019
using IBM SPSS statistics 21 software. The patients
were divided into two groups, the group | (n=18)
underwent MIAVR and in the group Il (n=18) was
operated with MFS. The decision to perform MIAVS
or FS depended to the surgeons. Peri-operative and
30 days follow-up data were collected and
compared.

Definitions: the variables like Length of chest drain
stay, intensive care unit (ICU) stay, ventilation time,
cardiopulmonary bypass time, aortic cross clamp
time, wound infections were appreciated in term of
comparison in reference to P value. Blood loss was
defined as the difference of pre-operative and post-
operative hemoglobin and the incidence of blood
transfusion.

Statistics analysis: continuous variables were
collected and described by the median with
interquartile range, and other variables using their
numbers, frequencies and percentages. The data
were compared using Khi2 test, P<0.05 is
considered statically significant with confidence
interval at 95%.

Ethical considerations: individual consent based by
oral request was obtained from all patients before
the surgery. The patients have been informed
about the risks of surgery and the interest of the
study.

Results

The following variables are presented as numbers,
percentage, median with interquartile range. Pre-
operative data (Table 1) shown that the mean age
of the patients was 48.1 (28-69) years in the MIAVR
group and 56.3 (18-84) years in the MFS group,
P=0.315. Sex ratio 3.25 (group | vs 2 group II,
P=0.485); the mean weight was 63.8 (56-82) kg in
the group I, 62.7 (40-90) kg in the group II, P=0.480.
Left ventricular ejection fraction (LVEF) was 58.3%
(35-73) in the group | vs 51.7% (25-78), P=0.359.
This characteristics baseline did not show
significantly difference in the two groups. The mean
pre-operative hemoglobin was not different in both
groups (13.9 (10.953-15.3) in group | vs 13.4 (7.8-
16) g/dl in group I, P=0,444). All the patients
underwent AVR; any patient in the MIAVR was
required reconversion to full sternotomy. An upper
mini-sternotomy approach was used in 12 and six
(6) RAMT were performed. One (1) patient received
a bioprosthetic valve (bovine pericardial). All
procedures were uneventful.

Intraoperative data (Table 2) revealed that FS group
had a shorter CPB time (93.25 (58-161) vs 131 (75-
215) min, P=0.047), but not significantly aortic
cross-clamp time difference (81 (33-162)
vs 58.8 (59-102), P=0.158). Examination of
postoperative outcomes (Table 2) revealed that
MIAVR" patients had likely lower incidence of red
blood cells transfusion (16.7 vs 52.3%) and less
requirement inotropic support (16.7 vs 66.7%,
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P=0.003). Mechanical ventilation time and ICU stay
were found to be shorter in the group | respectively
(2.35(1-12) vs 9.3 (1-48) hours, P<0.01); (2.44 (1-8)
vs 4.25 (1-9) days, P=0.024). The chest tube was
removed earlier in the group | (mean 1.53 vs 2.4
days, P=0.0274). There was no significant
difference about post-operative haemoglobin.
Haemorrhage complications were more likely in the
group Il than the group | (44.4 vs 16.7%). The
incidence of pulmonary complications was similar
in both groups. In contrast to the group I,
cerebrovascular events in one patient were found
in the group I. The length of hospital stay was 6.5
(5-9) days in the group | vs 7.4 (6-11) in group II,
P=0.033. In both groups, there was no in-hospital
and 30-days mortality.

Discussion

We did not find any difference in term of mortality,
morbidity in our series. However, MIAVR was
associated with lower incidence of blood loss;
shorter mechanical ventilation time, intensive care
unit stay, and length of hospital stay compared with
the group undergoing full sternotomy. Moreover,
faster recovery was associated with MIAVR versus
group of FS. The group of FS had a shorter CPB time
but not significantly difference in view of aortic
cross-clamp (ACC) time. After the first valvular
surgery through right thoracotomy under CPB [9],
FS approach was adopted as a gold standard and
make safely surgical procedures. That conventional
approach proved long-term success in aortic and
mitral valve surgery [10]. Otherwise MIAVR has
been reported with superior benefits while
compared with FS access [2]. According to the
literature the two surgical procedures can be
compared with reference to certain operative
variables.

In fact, our series did not show any difference in
term of morbidity and mortality. Our observations
are consistent with Glauber et al. [11], Del Giglio et
al. [12] who showed any difference between MIAVS
and FS in term of peri-operative morbidity and
mortality. Merk et al. [13] reported the same
results but with a higher long-term survival in

MIAVS than the group of FS. However, as our series
MIAVS is associated with improve early post-
operative outcomes compared with FS procedure.
Glauber et al. [11], Merk et al. [13] and Bakir et
al. [14], reported in their studies that MIAVS is
associated with shorter ventilation time, length of
hospital stays, lower blood loss. According to
Glauber et al. [11], MIAVR performed through RMT,
or UMS is a safe procedure associated with
excellent postoperative outcomes in terms of
mortality, morbidity, shorter hospital stay and
faster recovery. In contrast current studies such as
the one of Young et al. [15] and Del Giglio et al. [12]
showed similar outcomes between both
procedures. Particularly Young et al. [15], had
concluded through a literature review that benefits
are demonstrable, particularly in higher risk,
comorbid settings. Brown et al. [16] in meta-
analysis had reported that mini-sternotomy can be
performed safely for aortic valve replacement,
without increased risk of death or other major
complication; however, few objective advantages
have been shown. Throughout these studies
including our study, we can say that minimally
invasive (Ml) for AVR improves early post-operative
outcomes compared with FS access despite some
controversy results reported by other studies.
Moreover, our series did not find wound infection.

The series of Glauber et al. [11], this study reported
that the occurrence of stroke, renal failure,
reexploration for bleeding and wound infection
was similar in both groups. These complications
should not relate to the type of procedure.
Compared with FS approach, MIAVR is known to
provide faster recovery. In addition, MIAVR has
shown to improve post-operative respiratory
function due to the preservation of sternum and
reduction of post-operative pain, blood loss and
blood transfusions related to the reduction of
surgical dissection.

In our series FS group had a shorter CPB time but
not significantly difference in view of aortic cross-
clamp time; our observation is consistent with Del
Giglio et al. [12] and Merk et al. [13]. The increased
operation time in Ml approach is reported by many
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comparative studies. Despite advantages of MIAVR,
it is limited by the longer operative time which may
compromise operative outcomes in high operative
risk patients. According to the literature, suture less
valve could be an alternative to reduce operative
time in MIAVS and so allows performing minimally
invasive safely in high-risk patients [17-19]. Our
study is limited in term of population size; however,
it provides a comparative result with many studies
cited above. That makes it consistent with the
literature.

Conclusion

Minimally invasive aortic valve replacement is
associated with less blood loss, faster post-
operative recovery but increase operation time.
Our study confirms that minimally approach can be
used safely in aortic valve replacement.

What is known about this topic

e |n our countries, aortic valve diseases are
frequent and are dominated by
rheumatologic aetiology;

e Aortic valve replacement is the main
treatment and is routinely performed by
way of full stertotomy with improved
outcomes;

e Minimally invasive approach is less used in
our area but more used in development
countries nowadays.

What this study adds

e Minimally invasive aortic valve replacement
is a new surgical approach; according to our
study, it can be performed whatever the age
of the patient;

e OQOur study confirms that this approach can
be performed safely with improved early
post-operative outcomes like fast recovery;

e This study provides a new data of minimally
invasive approach in valve surgery.

Competing interests

The authors declare no competing interests.

Authors’ contributions

All authors have participated to the conception and
design, acquisition of data, analysis and
interpretation of data; participating in drafting the
article or revising it critically for important
intellectual content; and gave final approval of the
version to be published.

Tables

Table 1: pre-operative variables and data analysis
Table 2: intra and post-operative variables and data
analysis

References

1. Bonow RO, Carabello BA, Chatterjee K, de Leon
AC Jr, Faxon DP, Freed MD et al. 2008 focused
update incorporated into the ACC/AHA 2006
guidelines for the management of patients
with valvular heart disease: a report of the
American College of Cardiology/American
Heart Association Task Force on Practice
Guidelines (writing Committee to revise the
1998 guidelines for the management of
patients with valvular heart disease). Endorsed
by the Society of Cardiovascular
Anesthesiologists, Society for Cardiovascular
Angiography and Interventions, and Society of
Thoracic Surgeons. J Am Coll Cardiol.
2008;52(13): e1-142. PubMed | Google Scholar

2. Murtuza B, Pepper JR, Stanbridge RD, Jones C,
Rao C, Darzi A et al. Minimal access aortic valve
replacement: is it worth it. Ann Thorac Surg.
2008;85(3): 1121-31. PubMed | Google Scholar

3. MAxchler HE, Bergmann P, Anelli-Monti M,
Dacar D, Rehak P, Knez | et al. Minimally
invasive versus conventional aortic valve
operations: a prospective study in 120
patients. Ann Thorac Surg. 1999;67(4): 1001-
05. PubMed| Google Scholar

Issaka Zallé et al. PAMJ - 40(68). 30 Sep 2021. - Page numbers not for citation purposes. 5


https://www.panafrican-med-journal.com

Article 3

PanAfrican
000 \/icdical
00® Journal

10.

11.

Cohn LH, Adams DH, Couper GS, Bichell DP,
Rosborough DM, Sears SP et al. Minimally
invasive cardiac valve surgery improves patient
satisfaction while reducing costs of cardiac
valve replacement and repair. Ann Surg.
1997;226(4): 421-6. PubMed| Google Scholar
Vanoverbeke H, Van Belleghem Y, Francois K,
Caes F, Bové T, Van Nooten G. Operative
outcome of minimal access aortic valve
replacement versus standard procedure. Acta
Chir Belg. 2004;104(4): 440-4. PubMed|
Google Scholar

Christiansen S, Stypmann J, Tjan TD, Wichter T,
Van Aken H, Scheld HH et al. Minimally invasive
versus conventional aortic valve replacement:
perioperative course and mid-term results. Eur
J Cardiothorac Surg. 1999;16(6): 647-52.
PubMed| Google Scholar

Nguyen DH, Vo AT, Le KM, Vu TT, Nguyen TT,
VuTT et al. Minimally invasive Ozaki procedure
in aortic valve disease: the preliminary results.
Innovations (Phila). 2018;13(5): 332-337.
PubMed| Google Scholar

Tabata M, Fukui T, Takanashi S. Do minimally
invasive approaches improve outcomes of
heart valve surgery. Circ J. 2013;77(9): 2232-9.
PubMed| Google Scholar

Lillehei CW, Gott VL, Dewall RA, Varco RL.
Surgical correction of pure mitral insufficiency
by annuloplasty under direct vision. Lancet.
1957;77(11): 446-9. PubMed | Google Scholar
Gammie JS, Zhao Y, Peterson ED, O’Brien SM,
Rankin JS, Griffith BP. Less-invasive mitral valve
operations: trends and outcomes from The
Society of Thoracic Surgeons Adult Cardiac
Surgery Database. Ann Thorac Surg.
2010;90(5): 1401-8. PubMed| Google Scholar
Glauber M, Miceli A, Gilmanov D, Ferrarini M,
Bevilacqua S, Farneti PA et al. Right anterior
minithoracotomy versus conventional aortic
valve replacement: a propensity score
matched study. J Thorac Cardiovasc Surg.
2013;145(5): 1222-6. PubMed | Google Scholar

12.

13.

14.

15.

16.

17.

18.

Del Giglio M, Mikus E, Nerla R, Micari A, Calvi S,
Tripodi A et al. Right anterior mini-
thoracotomy vs conventional sternotomy for
aortic valve replacement: a propensity-
matched comparison. J Thorac Dis. 2018;10(3):
1588-1595. PubMed| Google Scholar

Merk DR, Lehmann S, Holzhey DM, Dohmen P,
Candolfi P, Misfeld M et al. Minimal invasive
aortic valve replacement surgery is associated
with improved survival: a propensity-matched
comparison. Eur J Cardiothorac Surg. 2015
Jan;47(1): 11-7; discussion 17. PubMed|
Google Scholar

Bakir I, Casselman FP, Wellens F, Jeanmart H,
De Geest R, Degrieck | et al. Minimally invasive
versus standard approach aortic valve
replacement: a study in 506 patients. Ann
Thorac Surg. 2006;81(5): 1599-604. PubMed |
Google Scholar

Young CP, Sinha S, Vohra HA. Outcomes of
minimally invasive aortic valve replacement
surgery. Eur ) Cardiothorac  Surg.
2018;53(suppl_2): ii19-ii23. PubMed| Google
Scholar

Brown ML, McKellar SH, Sundt TM, Schaff HV.
Ministernotomy versus conventional
sternotomy for aortic valve replacement: a
systematic review and meta-analysis. J Thorac
Cardiovasc Surg. 2009 Mar;137(3): 670-679.e5.
PubMed| Google Scholar

Brown JM, O'Brien SM, Wu C, Sikora JA, Griffith
BP, Gammie JS. Isolated aortic valve
replacement in North America comprising
108,687 patients in 10 years: changes in risks,
valve types, and outcomes in the Society of
Thoracic Surgeons National Database. J Thorac
Cardiovasc Surg. 2009;137(1): 82-90. PubMed |
Google Scholar

Glauber M, Miceli A, Bevilacqua S, Farneti PA.
Minimally invasive aortic valve replacement via
right anterior minithoracotomy: early
outcomes and midterm follow-up. J Thorac
Cardiovasc  Surg. 2011;142(6): 1577-9.
PubMed| Google Scholar

Issaka Zallé et al. PAMJ - 40(68). 30 Sep 2021. - Page numbers not for citation purposes. 6


https://www.panafrican-med-journal.com

Article 3

PanAfrican
000 \/icdical
00® Journal

19. Miceli A, Santarpino G, Pfeiffer S, Murzi M,
Gilmanov D, Concistré G et al. Minimally

invasive aortic valve

replacement

with

Perceval S sutureless valve: early outcomes
and one-year survival from two European
centers. J Thorac Cardiovasc Surg. 2014;148(6):

2838-43. PubMed | Google Scholar

Table 1: pre-operative variables and data analysis

Variables Minimally invasive | Full sternotomy | P value
Number 18 18

Age, mean and range 48.1 (28-69) 56.3 (18-87) 0.3156
Sex ratio 3.25 2 0.0485
Weight (kg) 63.8 (56-82) 62.7 (40-90) 0.4801
Arterial hypertension (%) 111 23.8

Mellitus diabetes (%) 16.67 19

History of smoking (%) 16.67 19

Dyslipidaemia (%) 11.1 9.5

NYHA, mean and rang 2.4 (1-3) 2.71 (1-4) 0.3192
Aortic stenosis (%) 58 62.5

Aortic stenosis + aortic regurgitation (%) | 29.55 27

Aortic regurgitation (%) 12.45 10.5

Post rheumatic (n) 10 14

degenerative disease (n) 5 3

Aortic bicuspid (n) 3 1

LVEF, mean and range (%) 58.3% (35-73) 51.7 (25-78) 0.3594
Haemoglobin, mean and range (g/dl) 13.9 (10.9-15.3) 13.4 (7.8-16) 0.444

NYHA: New York heart association; LVEF: left ventricular ejection fraction
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Table 2: intra and post-operative variables and data analysis

Variables Minimally invasive Full sternotomy P value
CPB time, mean and range (mins) 131 (75-215) 93.25 (58-161) 0.0475
ACC time, mean and range (mins) 81 (33-162) 58.8 (59-102) 0.1587
Red blood cells transfusion (%) 16.7% 52.3%

Haemoglobin, mean and range (g/dl) 11.78 (7.3-14.4) 10.3 (7.9-12.9) 0.330
Inotropic using (%) 16.7 66.7

Inotropic duration, mean and range (days) 1.25(1-3) 2.3 (1-4) 0.0036
Ventilation time, mean and range (hours) 2.35(1-12) 9.3 (1-48) <0.0001
Length of chest drain stay 1.53 (1-2) 2.4 (2-5) 0.0274
Pulmonary complications (%) 5.5 5.5

Cerebrovascular events (%) 5.5 0

Haemorrhage complications (%) 16.7 44.4

ICU stay, mean and range (days) 2.44 (1-8) 4.25 (1-9) 0.0244
LVEF, mean and range (%) 54.4 (30-76) 51 % (20-78) 0.4286
Mean aortic gradient mean and range (mmHg) 10.22 (5-19) 10.5 (5-23) 0.4721
Normal function of prosthesis (%) 100 100

Mechanical prosthesis (%) 100 100

Aortic repair (n) 0 0

Wound infections (n) 0 0

Bioprosthesis (n) 1 0

Reconversion to full sternotomy (%) 0 -

Length of hospital stay (mean and range) 6.5 (5-9) 7.4 (6-11) 0.033
In hospital mortality (%) 0 0

CPB: cardiopulmonary bypass; ACC: aortic cross-clamp; ICU: intensive care unit; LVEF: left ventricular

ejection fraction
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