] SHORT COMMUNICATION

Pulmonary function and quality of life

after aortic valve replacement through

ministernotomy: a prospective randomized study

Jan Gofus', Martin Vobornik’, Vladimir Koblizek?, Petr Smolak’, Andrej Myjavec', Jan Vojacek', Marek Pojar’

1 Department of Cardiac Surgery, Charles University, Faculty of Medicine and University Hospital in Hradec Kralove, Hradec Kralove, Czech Republic
2 Department of Pulmology, Charles University, Faculty of Medicine and University Hospital in Hradec Kralove, Hradec Kralove, Czech Republic

Correspondence to:

Martin Vobornik, MD, PhD,
Department of Cardiac Surgery,
University Hospital in Hradec
Kralové, Sokolskd 581, 500 05
Hradec Krélové, Czech Republic,
phone: +420495832422,

email: martinvobornik@seznam.cz,
Received: June 6, 2020.
Revision accepted:

October 19, 2020.

Published online:

October 27, 2020.

Kardiol Pol. 2020;

78 (12): 1278-1280
d0i:10.33963/KP.15668
Copyright by the Author(s), 2020

1278

Introduction
cedures and a widespread use of transcatheter
approaches, growing attention has been focused
on mini-invasive cardiac surgery. Ministernoto-
my (or upper partial sternotomy, or upper hemis-
ternotomy [UHS])' is currently the most popular
mini-invasive surgical approach to aortic valve
replacement worldwide.?? While it preserves
a comparable mortality rate, this approach has
been associated with reduced perioperative mor-
bidity and faster rehabilitation nonetheless.*’
Preserving the lower half of thoracic cage could
lead to better postoperative pulmonary function.
However, the available literature on this topic
is controversial.®"" Heath-related quality of life
(HRQoL) after mini-invasive aortic valve replace-
ment has not been fully evaluated.

The aim of our study was to compare UHS with
standard full median sternotomy (FS) in terms
of pulmonary function and HRQoL.

In the era of mini-invasive pro-

Methods
referred for isolated biological aortic valve re-
placement. The patients were 65 years of age

or older and fully eligible for both surgical ap-
proaches based on standard chest X-ray and aor-
tography. The exclusion criteria were re-do sur-
gery and concomitant cardiac surgery. The study

was approved by the local ethics committee and

all patients provided their informed consent. Us-
ing a random number generator, patients were

randomized in a 1-to-1 ratio to either the UHS

or ES group.

On the day prior to surgery (D), the patients

underwent a complete pulmonary function test-
ing (PFT) and filled the 36-Item Short Form

We prospectively included patients

KARDIOLOGIA POLSKA  2020; 78 (12)

Health Survey (SF-36). The PFT (involving spi-
rometry, body plethysmography, and transfer

factor assessment) were performed according to

the American Thoracic Society/ European Respi-
ratory Society guidelines." The surgery was per-
formed the next day in either a mini-invasive or

standard manner. The FS group was operated in

a standard fashion. The UHS group was operat-
ed through a “J” shape splitting of the sternum

from the jugular notch to the level of third or
fourth intercostal space with central cannula-
tion of the ascending aorta and the superior vena

cava. A stented bioprosthesis (Crown PRT, Liva-
Nova, London, United Kingdom) was implant-
ed in all of the patients in a supra-annular fash-
ion using double-pledgeted interrupted stitch-
es. The sternum was closed with horizontal steel

wires. On the postoperative day 7 (D,) we re-
peated the PFT and the patient was discharged.
A control evaluation was performed at our out-
patient department 3 months after surgery (D),
which included both a PFT and the SF-36.

Statistical analysis All calculations were con-
ducted using the NCSS 11 statistical software
(2016, Kaysville, Utah, United States). Cate-
gorical variables are expressed as numbers and
percentages. Continuous data are expressed as
medians and interquartile ranges. All compari-
sons in brackets are presented as UHS versus FS
group. Quantitative variables were tested with
a 2-sample t test for variables with paramet-
ric distribution and the Mann-Whitney test or
the Kolmogorov-Smirnov test for variables with
nonparametric data distribution. Categorical
data were evaluated with the x? test or the Fisher
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FIGURE1 Perioperative dynamics of pulmonary function: A - forced expiratory volume in the first
second (FEV,); B —forced vital capacity (FVC); both expressed relative to the predicted value (%)

a Pvalue<0.05

Abbreviations: D, preoperative measurement; D,, measurement on postoperative day 7;
Dy, measurement after 3 months; FS, full sternotomy; UHS, upper hemisternotomy

exact tests. The repeated measures analysis of
variance with a post-hoc Fisher least significant
difference test was used to compare the pulmo-
nary function and HRQoL outcomes between
the groups. To further evaluate these parame-
ters, we used actual and relative differences be-
tween the obtained values. Patients were eval-
uated according to the intention-to-treat prin-
ciple. A Pvalue of less than 0.05 was considered
statistically significant for all tests.

Results and discussion A total of 40 patients
were included to the study between May 2017
and September 2019. Twenty of them were op-
erated by UHS and 20 by FS. Patients in the UHS
group had a lower body weight (76 kg vs 91 kg;
P = 0.02). There was no in-hospital mortality.
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The UHS group had a longer operation time
(175 minutes vs 160 minutes; P = 0.02). Both
groups had comparable artificial ventilation
time (10 hours vs 8.8 hours; P = 0.77), length of
stay at the intensive care unit (24 hours vs 21.1
hours; P = 0.17), and length of stay at the hospi-
tal (9 days vs 9 days; P = 0.23). The UHS group
had significantly lower blood loss postoperative-
ly (250 ml vs 400 ml; P <0.001). We recorded 2
conversions from UHS to FS (10%): one due to
anatomic considerations and the other due to a
surgical complication. No other perioperative
differences were observed (Supplementary ma-
terial, Table S1).

Although the forced expiratory volume in
the first second was preoperatively higher in
the UHS group (99.5% vs 80%; P = 0.002), this
difference disappeared on the D, (67% vs 61%;
P =0.4). Actual difference between these 2 mea-
surements was higher in the UHS group (-34%
vs =17%; P = 0.003). The values returned to nor-
mal after three months (97% vs 84%; P = 0.008).
A similar trend was seen in the maximal expira-
tory flow at 50% of vital flow capacity.

The parameters of restriction were preoper-
atively comparable. However, the UHS group
showed a significantly more pronounced drop in
vital capacity (-32.5% vs -22.5%; P = 0.03) and
forced vital capacity (-31 vs —20.5%; P = 0.03)
on D, measurement. These values returned to
preoperative levels after 3 months (FiGure 7). No
other differences were found in other parame-
ters of obstruction, restriction, pulmonary hy-
perinflation or diffusion.

Regarding the HRQoL, UHS patients dis-
played a greater improvement in physical func-
tion after the surgery (30 points vs 2.5 points;
P =0.03). Further, UHS patients showed greater
improvement in general health status according
to the analysis of variance when compared with
ES patients (P = 0.049). No differences were ob-
served in the remaining categories (Supplemen-
tary material, Table S2).

Our study showed that UHS results in a sig-
nificantly lower postoperative blood loss in com-
parison with FS, which is consistent with oth-
er studies.’* 3123 However, this was not reflect-
ed by a lower requirement for blood transfu-
sion, as previously reported by Lim et al® and
Hancock et al.”?

Mini-invasive approach could be associated
with shorter ventilation times as well as with
shorter hospital and intensive care unit length
of stay.*®'? However, this was not confirmed in
our study.

The benefits of mini-invasive approaches are
associated with increased technical demand of
the procedure. This is reflected by longer oper-
ation times in our study, as well as in most of
the above-mentioned papers. The issue could be
addressed in the future by implementing suture-
less aortic valve prostheses. Improvements in
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procedure time have been demonstrated, togeth-
er with good short- and mid-term outcomes.""

The data on PFT after ministernotomy are
controversial. Calderon et al® did not find any
differences between the UHS and ES groups,
whereas that Bonacchi et al’ and Candaele et
al'’ reported an improved outcome for minister-
notomy patients. In contrast, our study showed
that, despite better preoperative values, the UHS
group displayed a more pronounced drop in some
of the parameters when compared with the FS.
However, most of them returned to normal af-
ter 3 months.

Regarding the study limitations, the low num-
ber of patients is the most important issue. In
addition, the difference in preoperative pulmo-
nary function between the groups could induce
a bias in the postoperative dynamics.

To conclude, the UHS approach is associat-
ed with lower postoperative blood loss. It pro-
vides a greater short-term HRQoL improvement,
but does not lead to better pulmonary function
postoperatively.

SUPPLEMENTARY MATERIAL

Supplementary material is available at www.mp.pl/kardiologiapolska.
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