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The valve-sparing aortic root replacement:
Results of the David | technique

The aim - to determine the long-term results and quality of life of patients who underwent David | valve-sparing
operation.

Materials and methods. The one-center study included 53 patients who underwent planned and urgent David
| procedure (valve-sparing replacement of the aortic root and ascending aorta) from 2015 to 2023. The mean age of
the 53 patients (among them, 47 (88.68 %) males) was 49.11 = 1.54 years. We analyzed basic characteristics of the
patients, intraoperative and postoperative data. The quality of life was assessed before and in the long-term period
after operations by the Medical Outcomes Study Short Form 36 (MOS SF-36) questionnaire.

Results and discussion. An average duration of the follow-up period was 2.59 + 0.27 years ranging from 1.0
to 9.0 years. Overall in-hospital mortality and 30-day mortality was 1.89 % (n 1). Estimated 5-year survival rate was
95.7 = 1.45 % for all patients. The average duration of the operations was 291.23 + 12.67 minutes, the total duration of
artificial blood circulation was 170.28 + 8.77 minutes, aorta clamping time — 122.02 + 5.92 minutes. The mean duration
of stay in the hospital was 13.81 = 0.54 days, intensive care unit — 2.94 = 0.03 days. The number of patients extubated
up to 8 hours after surgery was 48 patients (90.57 %). The performed operation significantly improved the indicators.
Patients positively perceived the information about the absence of an artificial heart valve and need of concomitant
use of anticoagulants. The patients had a good psycho-social component, which probably affected the assessment of
other scales.

Conclusions. Patients after David | operation have a low overall in-hospital mortality and 30-day mortality, with
a short period of time in intensive care unit and hospital at all. Long-term results in indicator of 5-year survival are
excellent. The operation significantly improves quality of life parameters.

Key words: quality of life, David operation, aortic valve, ascending aorta, aortic root aneurysm.

lot of years surgeons perform Bentall

operation in cases of aortic root aneurysm. It
was known as a standard technique of treating
this type of patients [1-3].

Tirone David was the first, who performed
valve-sparing surgery of the root and ascending
part of the aorta in 1889. He divided valve-sparing
operations into two main types: reimplantation
and remodeling technique. Nowadays surgeons
do hundreds of these interventions every year

all over the world. It is an operation of choice in
patients with aortic root aneurysm with minimal
changes of aortic cusps [2-5].

The trend of growing interest in the study of
quality of life increases every year [6, 7]. The con-
cept of quality of life is widely used in medicine
and is an integral indicator that reflects a per-
son’s adaptation to the disease and his ability to
perform usual functions. The study of quality of
life among patients undergoing cardiac surgery
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Table 1
Baseline characteristics of the patients
Indicator I:ztlesn;)s
Sex Male 47 (88.68)
Female 6(11.32)
Age, years 49.11 £ 1.54
Height, cm 180.83 +1.18
Weight, kg 87.58 +2.23
Body mass index kg/m? 26.81 £ 0.65
Bicuspid aortic valve 9 (16.98)
Tricuspid aortic valve 44 (83.02)
End diastolic volume index, ml/m? 94.00 + 5.26
Left ventricular ejection fraction, % 58.34+1.16
Ascending aorta, mm 46.02 + 2.31
Aortic root, mm 46.09 + 2.24
Pulmonary hypertension 20 (37.74)
Smoking 11 (20.75)
Myocardial infarction in the past 1(1.89)
History of cerebrovascular events 2(3.77)
Previous interventions on the heart (stenting and open operations) 3 (5.66)

Diabetes

1(1.89)

on aorta remains a less studied issue. We need to
show the indicators of quality of life after valve-
sparing operations in long-term period [7-10].

We use reimplantation technique during the
past 9 years. This article will show our clinical
experience and quality of life of the patients who
underwent valve-sparing David I operation.

The aim - to determine the long-term results
and quality of life of patients who underwent
David I valve-sparing operation.

Materials and methods

A review of the Cardiac Surgery Database of
the Heart Institute of the Ministry of Health of
Ukraine revealed 53 patients who underwent
David I operation from 2015 to 2023. This study
examined the clinical outcomes of patients
who had reimplantation of the aortic valve. The
Research Ethics Board of the Heart Institute of
the Ministry of Health of Ukraine allowed this
retrospective research. All baseline clinical data
are showed in Table 1.

Operative Technique

After selective pumping of cardioplegic cold
crystalloid solution «Kustodiol», excision of the

aneurysmal part of the ascending aorta and the
root in the area of the sinuses was performed.
Excision of the buttons of the coronary arteries
was carried out and they were taken on tripods.
Aortic valve leaflets were evaluated. After meas-
uring of the height of the aortic valve commis-
sures, appropriate markings were made on the
vascular dacron tubular prosthesis (Maquet).
9 stitches were applied - 3 on the tops of the
commissures and the base of the commissures,
3 stitches with Prolene 4.0 in the middle of the
sinuses. After sewing 9 stitches through the
vascular prosthesis, it was implanted. The pros-
thesis was stitched from the inside with three
sutures placed in the middle of the sinuses.
Reimplantation of the buttons of the coronary
arteries was carried out. In patients where there
was a need for a complete stoppage of blood cir-
culation, parallel cerebral perfusion was main-
tained (10 % of the work of the artificial blood
circulation). A distal anastomosis was formed.
Finally, heart rhythm was restored and wound
closure was performed.

Quality of life

Quality of life was assessed before surgery
and in the long-term period after surgery using
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the Medical Outcomes Study Short Form 36 (MOS
SF-36) questionnaire. The survey was conducted
after the informed consent of the patient to par-
ticipate in the study. The rules for filling out the
questionnaires were explained to the patients.
Then, within 10-15 minutes, the patients filled
out the Ukrainian version of the SF-36 question-
naire on their own. Results were calculated with-
out the presence of the patients.

The questionnaire included 36 items, which
are grouped in 8 scales: physical functioning (PF),
role limitations due to physical health (RP), body
pain (BP), general health (GH), vitality (VT), social
functioning (SF), role limitations due to emo-
tional problems (RE) and mental health (MH).
The patient chose the answer to the proposed
question [7-9].

Due to the normal distribution, statistical
data are presented as mean and standard devia-
tion. Mean values were compared using Student’s
t-test. The difference at p<0.05 was considered as
statistically significant.

Results and discussion

An average duration of the follow-up period
was 2.59 + 0.27 years ranging from 1.0 to 9.0 years.
Overall in-hospital mortality and 30-day mortal-
ity was 1.89 % (n = 1). Estimated 5-year survival
rate was 95.7 + 1.45 % for all patients.

According to the duration of operations,
the average duration of the operations was
291.23 + 12.67 minutes, the total duration of arti-
ficial blood circulation was 170.28 + 8.77 min-
utes, aorta clamping time - 122.02 + 5.92 minutes
(Table 2).

Complete circulatory arrest with hypothermia
up to 22 °C with parallel cerebral perfusion was
observed. This was necessary in some patients to
form a distal anastomosis. This proportion was 6
(11.32 %) patients with a duration of 11.83 + 1.62
min (Table 2).

The average duration of hospital staying was
13.81 + 0.54 days, intensive care unit - 2.94 + 0.03
days. The number of patients extubated up to
8 hours after surgery was 48 patients (90.57 %)
(Table 2).

We performed also concomitant operations
with David I procedure: CABG in 7 patients
(13.21), mitral valve repair in 7 patients (13.21),
CABG with mitral valve repair in 1 patient (1.89)
(Table 3).

We analyzed quality of life before and after
operation. The lowest indicators of physical
functioning, vital energy, and emotional func-

Table 2
Perioperative characteristics and stay in the
intensive care unit

. Patients
Indicator (n=53)
Total operation duration, min 291.23 + 12.67
Total duration of artificial blood 170.28 + 8.77
circulation, min
Aortic clamping time, min 122.02 £ 5.92
Average minimum temperature, °C 30.12 +0.37
Complete stoppage of circulation 6(11.32)
Duration of complete circulatory 11.83 +1.62
arrest, min
Number of patients extubated up 48 (90.57)
to 8 hours after surgery
Duration of staying in intensive 2.94 +0.03
care unit, days
Duration of staying in hospital, 13.81+0.54
days

Table 3
Concomitant operations
. . Patients
Concomitant operation (n=53)
CABG 7 (13.21)
Mitral valve repair 7 (13.21)

CABG with mitral valve repair 1(1.89)

tioning were obtained during the further study
of the values of quality of life indicators. The
presence of pathology caused complaints such
as bad health, rapid fatigue, and fear of pain.
These complaints were an obstacle to a well-bal-
anced life (Table 4).

The performed operation significantly
improved the indicators. Patients positively per-
ceived the information about the absence of an
artificial heart valve and need of concomitant use
of anticoagulants (Table 4).

We noticed during the assessment, that the
patients had a good psycho-social component,
which probably affected the assessment of other
scales.

Our report indicates that early and long-term
results of David technique are excellent, and
operations provide a safe surgical option for
patients with aortic root disease. Our team per-
formed different types of aortic valve preserving
operations during the past 9 years.
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gub;?ify of life before and in long-term period after operations

Scale Before operation After operation p

Physical functioning, PF 32.69+0.63 95.38 + 6.62 0.000
Role limitations due to physical health, RF 45.26 = 1.20 94.10 = 1.55 0.000
Role limitations due to emotional problems, RE 43.21+0.79 99.74 £ 0.26 0.000
Vitality, VT 31.79+0.39 91.92+1.44 0.000
Mental health, MH 32.69 + 0.63 98.67 + 0.49 0.000
Social functioning, SF 54.36 + 0.74 99.31 +0.41 0.000
Body pain, BP 62.31 +0.68 94.74 + 1.15 0.000
General health, GH 36.03 + 0.59 91.18 + 1.62 0.000

Such valve-preserving operations as remodel-
ling (Yacoub) and remplantation (David) were
evaluated as alternatives. The main advantage
was the absence of long-term anticoagulation.
Some authors described erosion due to supposed
leaflet contact with the straight Dacron graft in
‘David I’ procedure. We did not observe this effect
in our series of patients. So, the original reim-
plantation procedure using a straight graft does
not seem to have a negative impact on the leaflets
[11-14].

We had cases with one and two or three dilated
sinuses. In case of one dilated sinus we prefer to
do it with a graft that is tailored to recreate the
sinus. In cases of three dilated sinuses we prefer
reimplantation technique (David I). The long-
term survival is excellent in our experience. We
didn’t observe any cases of moderate or severe
aortic insufficiency in patients operated on dur-
ing the follow-up period.

Cardiac surgery carries different risks and
causes emotional disorders. Low mood, anxiety,
depression, and fear are combined with physi-
cal and mental health disorders. Speaking about
preoperative quality of life, patients described
all indicators as low. They had such complaints
like shortness of breath, pain behind the ster-
num, dizziness, which prevented normal physi-
cal activity. Only the thought of the presence of
such a pathology prevented normal communica-
tion and lowered the emotional state.

The surgical intervention improved all param-
eters. Already after being transferred from the
intensive care unit, the patients felt a clear
improvement, which was manifested in posi-
tive emotions, a desire for communication, and
minor physical activity.

The problem of comparing Bentall procedure
with mechanical prosthesis and David procedure
is not solved nowadays. We will compare opera-
tive data, postoperative period, quality of life and
long-term results in our future studies.

To our mind, valve sparing aortic root replace-
ment is an effective type of treatment in patients
with aortic root aneurysm and normal cusps. In
highly specialized centers it provides excellent
long-term results.

Conclusions

Patients after David I operation have a low
overall in-hospital mortality and 30-day mortal-
ity, with a short period of time in intensive care
unit and hospital at all. Long-term results in
indicator of 5-year survival are excellent. The
operation significantly improves quality of life
parameters.

Prospects for future research

We need to compare preoperative, intraopera-
tive, early postoperative period, long term results
and quality of life in patients after Bentall proce-
dure and David I procedure.

Compliance with ethical requirements

The present study was conducted in accord-
ance with the basic principles of the European
Convention of Human Rights and Biomedicine,
World Medical Association Declaration of Helsin-
ki on the ethical principles for medical research
involving human subjects and current Ukrainian
regulations. The study protocol was approved by
the local ethics committee. The written informed
consent was obtained from all the patients.
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T HaujioHanbHMIM yHiBEPCUTET OXOPOHU 380POB'A YKpaiHu iMmeHi M.J1. Wynuka, Kuis
2 1Y «IHcTUTyT cepus MO3 Ykpainu», Kuis

KnanaHo30epexHe NpoTe3yBaHHs KOPEHS aopTu: pe3ynbTaTu onepadii Jesiga |

MeTa po60TU — B1U3HAYUTU BiAaNeHi pe3ynbTaT Ta AKiCTb XMUTTS NaLieHTIB, AKUM BUKOHAHO KnanaHo3bepexHy
onepauito Jesiga |.

Marepianu i meTogu. B ogHoLeHTpoBOMY JocnigxeHHi obcTexeHo 53 xBopux (cepen Hux 47 (88,68 %) Yono-
BiKiB), fIKi NnepeHecnn NnaHoBe Ta HeBigKNagHe onepaTuBHe NlikyBaHHS — onepauito Jesiga | (knanaHo36epexHe npo-
Te3yBaHHS KOPeHs aoOpTU Ta BUCXigHOT aopTn), 3 2015 go 2023 poky. CepepHin Bik nauieHTiB ctaHoBmB (49,11 = 1,54)
poky. MpoaHani3oBaHO OCHOBHI XapaKTEPUCTUKN XBOPUX, iIHTpaonepauinHi Ta nicnsonepauinHi gaHi. AKictb XnUTTe
OLiHIOBaNM A0 OMepaTMBHOro BTPYYaHHs Ta y BigdaneHUM nepiop mnicns onepadii 3a 4ONOMOroo onuTyBasbHUKA
Medical Outcomes Study Short Form 36 (MOS SF-36).
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PeaynbTtaTi Ta o6roBopeHHnA. CepegHs TpMBanNicTb Nepiogy cnocrepexeHHs ctaHosmna (2,59 + 0,27) poky
B pianasoHi Big 1 o 9 pokiB. 3aranbHa BHYTpilWHboOJliKapHsAHa Ta 30-geHHa cMepTHicTb ctaHoBuna 1,89 % (n = 1).
Po3paxyHkoBa 5-piuyHa BUXMBaHIiCcTb ctaHoBUnNa (95,7 = 1,45) % ans Bcix nauieHTiB. CepeaHsa TpMBanicTb onepawin
ctaHoBuna (291,23 + 12,67) xB, 3arafibHa TPMBaNicTb WTY4HOro KpoBoobiry — (170,28 + 8,77) xB, 4ac nepeTUCKaHHA
aoptn — (122,02 + 5,92) xB. CepegHs TpmMBanictb nepedyBaHHA B cTauioHapi ctaHoBuna (13,81 = 0,54) nobwu, y Bia-
JineHHi iHTeHcnBHOI Tepanii — (2,94 + 0,03) pobu. MauieHTiB, ekcTyboBaHMX J0 8 roguH nicnsg onepadii, 6yno 48
(90,57 %). NpoBepeHa onepadia 3Ha4YHO NoniNwWMNa NOKa3HUKKU. MNaLieHTM NO3UTUBHO CMPUAHANKM iHbOpMaLito
Npo BiACYTHICTb WITYYHOrO KnanaHa cepus Ta BiACYTHICTb HEOOXiAHOCTI OAHOYACHOTO MPUINOMY aHTUKOATYNIAHTIB.
Mig Yac ouiHIOBaHHA MU NOMITUAN, WO NALIEHTU Many XOPOLWMUN NCUXocoLianbHUA KOMMOHEHT, i Lie, NMOBIpHO,
BMJIMHYNO Ha OLLiHKY iHLINX LIKan.

BucHoBKku. lMauieHTV nicna onepauii Jesiga | MaloTb HU3bKY 3aranbHy BHYTPILWHbOJIKAPHAHY CMEPTHICTb i
30-peHHY CMEpPTHICTb, 3 KOPOTKUM TepMiHOM nepeOyBaHHSA Yy BigaineHHi iHTEHCMBHOI Tepanii Ta nikapHi 3aranom.
BinpaneHi pesynbtatit 3a NOKa3HMKOM 5-piyHOro BUXMBaHHS BigMiHHI. Onepauis iCTOTHO 3MiHIOE IKiCTb XUTTS NaLi-
€HTIB.

Knro4voBi cnoBa: sKkicTb XUTTS, onepauia [esifa, aopTanbHUMA KnanaH, BUCXiAHa aopTa, aHEBPU3Ma KOPEHS
aopTu.
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