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Mid-term outcome and quality of life after
Bentall procedure: single-center experience

The aim - to evaluate the mid-term results and quality of life of patients who underwent Bentall procedure.

Materials and methods. The research included 55 patients who underwent planned surgical treatment at the
Heart Institute of Ministry of Health of Ukraine from 2015 to 2023. The mean age of the 55 patients (53 (96.36 %)
males), who underwent the Bentall procedure (composite graft replacement of the aortic root), was 52.36 = 1.56
years. We analyzed basic characteristics of the patients, intraoperative and postoperative data. The quality of life was
assessed before and in the mid-term period after operations by the Medical Outcomes Study Short Form 36 (MOS
SF-36) questionnaire.

Results. An average duration of the follow-up period was (3.61 + 0.28) (Cl 3.05-4.16) years ranging from 1.0 to
9.0 years. Overall, in-hospital mortality and 30-day mortality was 1.89 % (n = 1). The only case of death was caused by
the acute respiratory distress syndrome. The 5-year survival rate was 94.61 + 3.10 % for all patients. It is reasonable to
say that all 3 cases of death were due to a non-cardiac cause, i.e. stroke, malignancy and acute abdomen. The average
duration of the operations was 244.48 + 7.67 minutes, the total duration of artificial blood circulation was 138.73 + 6.47
minutes, aorta clamping time — 95.82 + 4.79 minutes. The mean duration of hospital staying was 16.98 + 0.91 days,
intensive care unit — 4.84 + 0.33 days. The number of patients extubated up to 8 hours after surgery was 41 (74.55 %)
patients. The operation significantly improved parameters of the quality of life.

Conclusions. Patients after Bentall procedure have low overall in-hospital mortality and 30-day mortality
(1 (1.89 %)). The 5-year survival rate was 94.61 + 3.10 %. All three case of death during follow-up period were due
to non-cardiac causes. Excellent mid-term results prove that Bentall procedure must be a routine surgery for patients
with aortic root aneurysm, mixed aortic valve pathology and anatomically altered aortic valve leaflets. The operation

significantly improved quality of life of patients in all domains.

Key words: quality of life, Bentall procedure, aortic valve, ascending aorta, aortic root aneurysm, aortic aneu-

rysms, valvular pathology.

n aneurysm of the root and ascending part of

the aorta is a pathology which is often
extremely difficult to correct [1]. Patients with an
aneurysm of the aortic root are usually young, in
the age range 30-50 years when the diagnosis is
established. These patients develop aortic insuf-
ficiency due to the dilation of the sinotubular
junction and/or annulo-aortic ectasia (enlarge-
ment of the aortic valve ring) [2].

Aortic aneurysm is a very important pathol-
ogy to study due to the possibility of acute com-
plications. Rates of acute dissection or rupture
according to research data are 8.8 % for aneu-
rysms less than 4 cm, 9.5 % for aneurysms 4-4.9
cm, 17.8 % for aneurysms 5 to 5.9 cm, and 27.9 %
for aneurysms larger than 6 cm. The average
aneurysm size at the time of rupture or dissection
was 5.9 cm [3].
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For many years Bentall operation is performed
in cases of aortic root aneurysm and altered
aortic cusps. It was established as a standard
technique of treating this type of patients [2, 4,
5]. Tirone David initiated a valve-sparing surgery
of the root and ascending part of the aorta in
1989. He divided valve-sparing operations into
two main types: reimplantation and remodeling
technique. Nowadays surgeons do hundreds of
such 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, 5-7]. On the other hand, we can’t per-
form valve-sparing surgery in cases of mixed
aortic valve disease with altered aortic cusps.
Some centers avoid performing David operations
in cases of bicuspid aortic valve with aortic root
aneurysms due to lack of experience. In such
cases we, of course, must consider Bentall proce-
dure and take into account the predicted changes
of the quality of life.

Therefore, the aim of the research was to
evaluate the mid-term results and quality of life
of patients who underwent Bentall procedure.

Materials and methods

A review of the Cardiac Surgery Database of
the Heart Institute of the Ministry of Health of
Ukraine revealed 55 patients who underwent
Bentall procedure from 2015 to 2023. This study
examined the clinical outcomes of patients who
had composite replacement of the aortic root.
The Research Ethics Board allowed this retro-
spective research. All baseline clinical data are
shown at Table 1.

Operative Technique

Selective pumping of cardioplegic cold crys-
talloid solution «Kustodiol». Evaluation of aortic
cusps. Excision of the aortic cusps, aneurysmal
part of the ascending aorta and the root in area of
the sinuses has been performed. Excision of the
buttons of the coronary arteries was carried out
and they were taken on tripods. After stitching
on pledgets of aortic ring, conduit with mechani-
cal prosthesis was implanted. Then, we stitched
by prolene 4.0 aorta nadir to dacron prosthesis.
Reimplantation of the buttons of the coronary
arteries was carried out. If there was a need for a
complete stoppage of blood circulation, parallel
cerebral perfusion was performed (10 % of the
work of the artificial blood circulation). A distal
anastomosis was formed. Afterwards, standard

Table 1

Baseline characteristics of the study patients
Indicator I::tie: st)s
Sex Male 53 (96.36 %)

Female 2 (3.64 %)

Age, years 52.36 + 1.56
Height, cm 180.073 + 1.05
Weight, kg 87.43 £ 2.52
Body mass index kg/m? 26.93+0.74

31(56.36 %)
24 (43.64 %)

Bicuspid aortic valve

Tricuspid aortic valve

End diastolic volume index, ml/m? 116.75 £ 7.41
Left ventricular ejection fraction, % 54.82 + 1.41
Ascending aorta, mm 54.15 + 1.43
Aortic root, mm 51.13 £ 2.08

Pulmonary hypertension 32 (58.18 %)

Smoking 32 (58.18 %)
Myocardial infarction in the past 2 (3.64 %)
History of cerebrovascular events 2 (3.64 %)
Previous interventions on the heart 3 (5.45 %)
(stenting and open operations)

Diabetes 2 (3.64 %)

restoration of the heart rhythm and wound clo-
sure were performed.

Evaluation of Quality of life

We assessed quality of life before surgery and
in the mid-term period after surgery using 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 [8-11].
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5 ; Perioperative characteristics and intensive care unit staying
Ig -
cEE Indicator Patients
g g (n=55)
= Total operation duration, min 244.41 +7.67
Total duration of artificial blood circulation, min 138.73 £ 6.47
Aortic clamping time, min 95.82 £4.79
Average minimum temperature, °C 29.36 +0.38
Complete stoppage of circulation 10(18.18 %)
Duration of complete circulatory arrest, min 9.40 +0.43
Number of patients extubated up to 8 hours after surgery 41 (74.55 %)
Duration of staying in intensive care unit, days 4.84 +0.33
Duration of staying in hospital, days 16.98 + 0.91
Due to the normal distribution, statistical We analyzed quality of life before and after

data are presented as mean and standard devia- operation (Table 3). The presence of pathology
tion. Mean values were compared using Student’s caused complaints such as bad health, rapid
t-test. The difference at p < 0.05 was considered as  fatigue, and fear of pain, creating an obstacle to

statistically significant. a well-balanced life. Besides, patients had com-
plaints on presence of an artificial heart valve,
Results and discussion need to control INR test and using of anticoagu-

lants. Speaking about preoperative quality of life,

Complete circulatory arrest with hypother- patients described low all indicators. They had

mia up to 22 °C with parallel cerebral perfusion such complaints like dyspnea, pain, dizziness,

was observed. It was necessary in some patients which prevented normal physical activity. Only

to form a distal anastomosis. This proportion was the thought of the presence of such a pathology

10 (18.18 %) patients with a duration of 9.40+0.43 prevented normal communication and lowered
min (Table 2). the emotional state.

The mean duration of hospital staying was The performed operation significantly
16.98 + 0.91 days, intensive care unit - 4.84 + 0.33 improved the quality of life indicators in all
days. The number of patients extubated up to 8 domains. Already after being transferred from
hours after surgery was 41 (74.55 %) patients. the intensive care unit, the patients felt a clear

We performed also concomitant operations improvement, which was manifested in posi-
with Bentall procedure: CABG in 3 patients tive emotions, a desire for communication, and
(5.45 %), mitral valve repair in 4 patients (7.27 %). minor physical activity.

gub;?ify of life before and in mid-term period after operations

Scale Before operation After operation P
Physical functioning, PF 35.00 + 0.80 79.63 £ 0.95 0.000
Role limitations due to physical health, RF 45.00 + 0.91 82.37+0.73 0.000
Role limitations due to emotional problems, RE 38.88 +0.33 78.97 £ 0.99 0.000
Vitality, VT 34.36 + 1.31 78.97 £ 0.99 0.000
Mental health, MH 44.75 £ 0.79 82.50 + 0.86 0.000
Social functioning, SF 42.13 +0.43 84.13 +0.56 0.000
Body pain, BP 62.13+1.25 81.88 + 0.98 0.000

General health, GH 35.50 = 0.69 81.50 + 0.84 0.000
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Our report indicates that early and mid-term
results of Bentall technique are good, providing
a safe surgery option for patients with aortic root
disease [8]. Bentall procedure remains a standard
treatment in patients with aortic root aneurysms
and anatomically altered aortic valve leaflets [12-
13]. Also, due to lower cross-clamp time it must
be considered in patients with kidney failure.

Conclusions

Patients after Bentall procedure have low
overall in-hospital mortality and 30-day mor-
tality (1 (1.89 %)). The 5-year survival rate was
94.61 + 3.10 %. All three case of death during
follow-up period were due to non-cardiac causes.
Due to excellent mid-term results, Bentall proce-
dure must be a routine surgery for patients with
aortic root aneurysm, mixed aortic valve pathol-

Funding and conflict of interest.

ogy and anatomically altered aortic valve leaflets.
The operation significantly improves quality of
life of patients in all domains.

Prospects for future research. We need to
compare preoperative, intraoperative, early post-
operative period, long term results and quality of
life in patients after Bentall procedure and David
I procedure.
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1 AY «IHcTuTyT cepus MO3 Ykpainu», Kuis
2 HauioHanbHWIA yHiBEpCUTET OXOPOHM 340poB’s iMeHi M.J1. Wynuka, Kuis
3 MeanuHuni ueHTp TeHpi ®oppaa, BoppeH, CLIA

CepepgHboBigaaneHi pesynbraTy Ta AKiCTb XUTTS XBOPUX Nicns onepauii beHTanna:
LOCBif, OQHOIO LeHTpY

MeTta po60TU — OLIHUTY CeEPefHbOCTPOKOBI PE3yNbTaTH Ta AKICTb XUTTS NaLEHTIB, AKUM BUKOHAHO ornepaLito
BbeHTanna.

Martepianu i MmeTogun. O6cTexxeHo 55 NauieHTiB, fKi NepeHecv NnaHoBe onepaTMBHe NikyBaHHs B 1Y «IHCTUTYT
cepus MO3 YkpaiHu» y nepiog 2015-2023 pp. CepegHii Bik nauieHTie (53 (96,36 %) 4onosiku), skum Gyna npoeege-
Ha onepauis beHTanna (koMnNo3nTHe NpoTe3yBaHHs KopeHs aopTu), ctaHoBuB (52,36 + 1,56) poky. MNpoaHanizoBaHo
OCHOBHIi XapaKTePUCTUKM XBOPUX, iIHTpaonepaLinHi Ta nicnsonepaLinHi gaHi. AKicTb XXUTTS oUiHIOBann Ao onepadiii Ta
B CepefHboBiaAaneHn nepiod nicns onepauin 3a gonomoroto onutysanbHuka Medical Outcomes Study Short Form
36 (MOS SF-36).

Pesynbratn. CepefiHa TPMBanicTb nepioay CrocTepexeHHs ctaHoBuna (3,61 + 0,28) poky B gianasoHi Big 1 go
9 pokiB. 3aranbHa BHYTpilWlHboNiKapHsHa Ta 30-aeHHa cmepTHicTb cTaHoBuna 1,89 % (n = 1). MpuynHoO cMepTi CTaB
rocTpUM pecnipaTopHUN AUCTPEC-CUHAPOM. 5-piYHMNIM NOKa3HMK BUXMBAHHSA cTaHOBMB (94,61 + 3,10) % ans Bcix naui-
€HTiB. Tpeba cka3aTu, Wo BCi TPY MaLiEHTV MOMepPNY NepeBaxHOo Bif HecepueBUX NPUYUH. JoKnagHo Npo NpuYnHU
CMepTi: IHCYNbT, 3N0SIKICHI HOBOYTBOPEHHS, FOCTPUIN XMBIT. 3a TPUBANICTIO onepaLlin cepefHs TpMBanicTb onepawin
cTaHoBMNa (244,48 + 7,67) xB, 3aranbHa TPMBanicTb WTY4HOro KpoBoobiry — (138,73 + 6,47) xB, Yac NnepeTUCKaHHS
aoptu — (95,82 + 4,00) xB. CepeaHs TpuBanicTb nepebyBaHHs B cTauioHapi — (16,98 + 0,91) nobw, y BigAineHHi iHTeH-
cnBHOI Tepanii — (4,84 = 0,33) pobu. 41 (74,55 %) nauieHTa byno ekctyboBaHo B nepiof Ao 8 roAvH nicis onepatdii.
Onepauis noninwye sKicTb XUTTA: yci 8 wkan — disuyHe dyHKUioHyBaHHS (PF), ponboBi oOMexeHHs Yepes di3nyHe
3popoB’s (RP), 6inb y Tini (BP), 3aranbHuii ctaH 3popoB’s (GH), xuTTespaTHicTb (VT), couianbHe dyHKLUioHyBaHHs (SF),
ponboBi 0OMexeHHs Yepe3 emouiiHi npobnemu (RE) i ncuxiyHe 3gopos’s (MH) — Manu cTaTUCTUYHO 3HavyLi 3MiHK
nicna onepadii.

BucHoBKkw. lMauieHTV nicng onepadii beHTanna malTb HU3bKY 3aranbHy BHYTPIWHbOMiIKapHAHY Ta 30-geHHy
cvepTHicTb (1 (1,89 %)). 5-pivHMI NOKA3HUK BUXMBAHHSA cTaHOBUB (94,61 + 3,10) % And BCix NauieHTiB. Yci 3 naujieHTn
nomMepnun NpoTAroM rnepiofy crocTepexeHHs Bif HecepueBux npuyuH. Mpoueaypa beHTanna yepes BigMiHHI cepeg-
HbOCTPOKOBI pe3ynbTaTy MOBUHHA OyTU PYTUHHOIO onepali€lo Ans NauieHTiB 3 aHEBPU3MOIO KOPEHS aopTU, KOMOI-
HOBaHOO MaTOMOri€l0 aopTanbHOro KnamnaHa Ta aHaTOMIYHO 3MIHEHMMU CTyNIKaMW aopTasbHOro knanaHa. Onepatdis
CYyTTEBO 3MIHIOE IKICTb XXMUTTA MaLi€HTIB NicNg onepadii 3a BCiMa wKanamu.

Knrou4oBi cnoBa: sKictb XuTTs, npoueaypa beHTanna, aoptansHU KfanaH, BUCXiiHa aopTa, aHEBPM3Ma KOPEHS
AopTU, aHEBPU3MM Aa0PTU, NATONOrIA KnanaHis.



