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INTRODUCTION 
According to the population projections made by the 
Ministry of Health in 1996, it is estimated that the  
population aged 65 and over will be 12.1% in our 
country in 2030 (1). In the geriatric age group, systems  

 
work in balance under physiological conditions, with 
reduced organ and reserve capacity. Atrophic and 
fibrotic changes in the aging process also affect the 
aortic valve. Aortic stenosis (AS) is the most common 
valvular heart disease in adults over 65 (2). Moderate 

ABSTRACT 
Purpose: In the treatment of inoperable patients with severe aortic stenosis or at high surgical risk, 
transcatheter aortic valve implantation (TAVI) is applied as an alternative to surgical aortic valve 
replacement. In our study, it was aimed to evaluate the factors affecting the length of stay in hospital of 
TAVI cases. 
Method: After obtaining the approval of the ethics committee, the patients who received TAVI between 
09.06.2012-19.01.2018 in the Interventional Cardiology unit of Dokuz Eylül University were retrospectively 
screened. A total of 243 patients were included in the study. Demographic data, preoperative 
accompanying diseases and echocardiographic results of the cases, the type of anesthesia applied, the 
duration of postoperative coronary intensive care and hospital stay of them were recorded. The analysis 
of the data was carried out in the SPSS 22.0 statistical package program, and the independent variables 
and their relationship with discharge were tested with chi-square analysis. 
Results: 53.5% of the patients who underwent transcatheter aortic valve implantation received general 
anesthesia, 46.5% received local anesthesia and sedation. 93.8% of the patients were discharged upon 
recovery. There was no significant difference between patients' gender, age, mitral insufficiency level, 
aortic insufficiency level, tricuspid insufficiency level, aortic valve area, and preoperative comorbid 
diseases and postoperative discharge time (p> 0.05). There was a significant difference between the 
postoperative length of stay in hospital and the type of anesthesia (p=0.008). It was shown that patients 
underwent general anesthesia were discharged later than patients underwent sedation.  
Conclusion: Due to the high risks of surgery, it is of vital importance to shorten the length of stay in 
hospital in high-risk patients over 65 years of age who undergo TAVI. 
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or severe aortic stenosis affects 13.3% of adults over 
the age of 75 (3). The annual mortality rate among 
patients with symptomatic severe AS is 25%, and it 
demonstrates an average of 3 years of survival if not 
intervened. Aortic valve replacement is treated with 
cardiopulmonary bypass in symptomatic patients, 
which requires thoracotomy (4). Cardiopulmonary 
bypass operation has high mortality rates (4-18%), 
especially in elderly patients with AS with comorbid 
diseases (5). The TAVI method has emerged as an 
alternative to surgical aortic valve replacement in 
treating inoperable patients with severe aortic stenosis 
or high surgical risk (6-9). TAVI is a revolutionary 
practice in the management of Serious AS. It is 
predicted that the number of patients who will benefit 
from TAVI will increase 4-10 times with the expanding 
elderly population in the future (18). TAVI (10), which 
was first performed in 2002, is recommended as a less 
invasive intervention for severe AS patients who 
cannot be operated on (11). TAVI is a safe and 
effective treatment in treating severe AS patients with 
high surgical risk (12). The definition of severe AS is 
either aortic valve area less than 1 cm2 in 
echocardiography or aortic valve pressure gradient 
higher than 40 mmHg in echocardiography (13). 
Besides, 30% of patients with symptomatic severe 
aortic stenosis cannot have aortic valve replacement 
due to advanced age and accompanying diseases, 
and their quality of life reduces. If severe AS is not 
treated, it is associated with up to 50% mortality in 1 
year (14,15). 
 
Recent changes in TAVI practice, such as conscious 
sedation without general anesthesia, accelerated 
recovery, early discharge, and low complication rates, 
will likely increase its cost-effectiveness (19). During 
the TAVI application, the anesthesiologist closely 
follows the patient from the preoperative period to 
discharge. All anesthesia guidelines recommend 
postponing major elective noncardiac surgery without 
correction of the AS by surgical or percutaneous 
interventions. During the TAVI application, the 
anesthesiologist closely follows the patient from the 
preoperative period to discharge. All anesthesia 
guidelines recommend that major elective noncardiac 
surgery be delayed until surgical or percutaneous 
interventions correct the ED. Otherwise, patients are 
at high risk of perioperative heart failure or myocardial 
infarction; therefore, anesthetic management is 
difficult (20,21). In this study, each patient's condition 
before the intervention is discussed by the council 

formed by cardiologists, cardiovascular surgeons, and 
anesthesiologists, and the suitability of the TAVI case 
is evaluated, and then the indication for TAVI is 
decided. This study evaluates the factors affecting the 
length of hospital stay in transcatheter aortic valve 
implantation cases. 
 
METHODS  
After the ethics committee's approval, 511 patients 
who underwent transcatheter aortic valve implantation 
in the Dokuz Eylül University Interventional Cardiology 
unit between 09.06.2012-19.01.2018 were 
retrospectively screened. Since the survival data were 
taken for two years, the cases after 19.01.2018 were 
excluded from the study. Age, gender, comorbidities, 
aortic valve maximal pressure gradient, LVEF 
(preTAVI ejection fraction), preTAVI pulmonary 
arterial pressure, TAVI procedure date, postoperative 
intensive care stay and postoperative hospital stay 
were recorded. Patients who stayed in the hospital for 
<3 days after the operation were classified as "early 
discharge" as the postoperative stay period, and those 
with a postoperative stay of> 3 days were classified as 
"late discharge" (22-24). Cases in which 90% of the 
data could not be reached were excluded from the 
study (25 patients); 243 patients were included. These 
applications were performed in the interventional 
cardiology unit, standard monitoring, and anesthesia 
device recommended by the ASA (American Society 
of Anesthesiologist). The cases were monitored by 
heart rhythm, invasive arterial pressure, end-tidal CO2 
and ECG, urine output, and temperature monitoring. 
 
The intervention was accompanied by an 
anesthesiologist, an anesthesia assistant, and an 
anesthesia technician. Thiopental (4-7 mg/kg) and 
fentanyl (1-2 mcg/kg) rocuronium (0.5 mg/kg) are 
given to patients who are decided to undergo general 
anesthesia (GA), and the intervention is maintained 
with sevoflurane (2%) after being intubated. Fentanyl 
(1-2 mcg/kg) and midazolam (0.05 mg/kg) were used 
in patients who preferred local anesthesia and 
sedation (LAS), Propofol (1-1.5mg/kg) and midazolam 
were repeated when necessary, and the procedure 
was completed. Preparation was made as if all 
patients would be given general anesthesia. GA was 
used when respiratory depression, neurological 
problems, hemodynamic instability, or severe surgical 
complications were experienced during local 
anesthesia. Noradrenaline infusion was readily 
available, and it was used to provide hemodynamic 
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stabilization when needed (5). The cardiovascular 
surgery team waited, ready to intervene when needed. 
Before the TAVI procedure, a temporary pacemaker 
was placed in each patient; after the procedure was 
completed with fluoroscopy, femoral angiography was 
performed, and it was confirmed that there was no 
vascular damage. The anesthesiologist extubated 
patients who received general anesthesia if their 
conditions were appropriate or intubated them to the 
coronary intensive care unit. At the end of the 
procedure, the temporary pacemaker was removed if 
unnecessary. According to his general condition, the 
patient, who was followed up for at least 4 hours in 
intensive care, was transferred to the service, 
postoperative follow-up was completed, and 
discharged. 
 
The data analysis was carried out in the SPSS 22.0 
statistical package program, and the relationships 
between independent variables and discharge were 
tested with chi-square analysis. The 'student t' test 
was used to evaluate the relationship between the 
anesthesia type of TAVI cases and the duration of 
postoperative intensive care and hospital stay.  
 
RESULTS 
95% of the cases were 65 years and older, and the 
mean age was calculated as 78.25 ±8.24 (47-93). 
53.5% of the patients undergoing TAVI had GA, and 
46.5% had LAS.  
 
While 93.8% of 243 patients were discharged with 
cure; 2 patients were sent to palliative care and died 
within six months. When we included these patients, 
6.2% of the cases were exitus without being 
discharged from the hospital. Of the 13 fatal cases, 
eight died in the first three days, and four of them died 
within the first 24 hours. While 3.2% of the cases (n=8) 
died before 30 days, 47.7% (n=116) survived more 
than 30 days, less than two years, 46% (n=112) 
survived more than two years. 
 
While the average duration of patients' stay in the 
postoperative coronary intensive care unit is 3,6± 4,05 
days, the postoperative hospital stay is 7,85±6,10 
days. 19.4% of the patients (47 people) stayed in the 
hospital for three days or less postoperatively and 
were discharged early. 
 
No significant difference was observed in terms of 
postoperative hospital stay in terms of gender, age, 

mitral insufficiency level, aortic insufficiency level, 
tricuspid insufficiency level, aortic valve area, and 
accompanying diseases. However, a significant 
difference was found with the type of anesthesia. It 
was found that patients who underwent GA were 
discharged later than those who received LAS (Table 
1).  
 
No significant difference was found between the type 
of anesthesia and gender, age, mitral regurgitation 
level, aortic insufficiency level, tricuspid insufficiency 
level, aortic valve area (AVA), transaortic gradient, 
postoperative intensive care period, and discharge 
type. A significant difference was found between GA 
and LAS between ASA classification and previous 
cerebrovascular event (CVE). More sedation was 
applied to ASA II patients (p=0.001). Although the 
number of CVOs was low, GA was used more in 
patients with a history of CVO (p=0.044). It was found 
that patients who underwent A were discharged later 
than those who received LAS and stayed longer in the 
intensive care unit (Table 2).  
 
DISCUSSION  
TAVI operation is an attempt that the anesthesia team 
performs very carefully. Although TAVI is applied to an 
increasing number of geriatric patients, there is still no 
consensus on TAVI's anesthetic management (26). 
The postoperative discharge time is an important 
indicator and the success of the intervention in 
geriatric patient anesthesia management (26). It has 
been found that the prolongation of the hospital stay of 
geriatric patients is an independent risk factor for 
mortality (27).  
 
In our study, 46% of the patients whose mean age was 
78.25±8.24 when TAVI was applied lived more than 
two years after the intervention. When the literature 
was examined, it was observed that the mean age was 
82.6±1.2 in the study of Motloch et al. (29), while the 
mean age of 125 consecutive cases in the study of 
Dehedin et al. (30) was 83 (78-87) and 11.2% lived 
more than a year. 6.2% of 243 cases in our center and 
8% of 125 cases of Dehedin et al. (30) died before they 
could be discharged from the hospital.  
 
In our study, by the study of Motloch LJ (29) et al., no 
relationship was found between the gender, 
preoperative diabetes mellitus, chronic obstructive 
pulmonary disease, hypertension, underwent 
coronary bypass surgery, preoperative valve  
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insufficiency, and postoperative discharge time of the 
cases 95% of which were geriatric (over 65 years old). 
There was no relationship between the discharge 
upon recovery rates of the patients with the type of 
anesthesia. However, a significant difference was 
found regarding the type of anesthesia chosen. From 
the literature, it has been shown that patients who 
underwent GA were discharged later than those who 
underwent LAS (29,30). 

In our results, the length of stay in the hospital was 
6.30±4.74 days in patients who underwent LAS and 
9.19± 6.81 days in patients who underwent GA, but in  
the study of Deheni et al. (30), the length of stay in 
hospital was 8.8±0.9 days in patients who underwent 
LAS, and 11.9±1.9 days in patients who underwent 
GA. 

Table 1. Distribution of characteristics of TAVI cases according to postoperative hospital stay 
 Early discharge Late discharge p value# 
 N %* N %*  

Sex 
Female 

Male 

 
26 
21 

 
19,3 
19,8 

 
109 
85 

 
80,2 
80,2 

 
0,914 

Preoperative AI 
None 
Mild 

Moderate 
Severe 

 
18 
19 
8 
2 

 
20,7 
25,0 
12,7 
13,3 

 
69 
57 
55 
13 

 
79,3 
75,0 
87,3 
86,7 

 
 

0,288 

Preoperative MI 
None 
Mild 

Moderate 
Severe 

 
9 
17 
16 
5 

 
18,4 
21,8 
18,8 
17,2 

 
40 
61 
69 
24 

 
81,6 
78,2 
81,2 
82,8 

 
 

0,936 

Preoperative TI 
None 
Mild 

Moderate 
Severe 

 
21 
12 
11 
3 

 
26,6 
20,3 
15,9 
8,8 

 
58 
47 
58 
31 

 
73,4 
79,7 
84,1 
91,2 

 
 

0,134 

Comorbidities 
DM 

COPD 
HT 

CABG (underwent) 
CVA 

 
12 
6 
27 
6 
2 

 
22,2 
14,3 
20,9 
22,2 
22,2 

 
42 
36 
102 
21 
7 

 
77,8 
85,7 
78,1 
77,8 
77,8 

 
0,567 
0,618 
0,548 
0,705 
0,834 

 mean±SD mean±SD p value## 

Age 77,40±8,15 78,48 ±8,31 0,427 

AVA 0,64± 0,16 0,63 ±0,17 0,646 

Number of patients 47 19,5** 194 80,5**  

*Column percentage ** Row percentage # Chi-square analysis ## Student t test 
 

Transcatheter aortic valve implantation (TAVI), American Society of Anesthesiologists (ASA), Aortic valve insufficiency (AI), mitral 
insufficiency (MI), tricuspid insufficiency (TI), general anesthesia (GA), local anesthesia sedation (LAS), Diabetes Mellitus (DM), 
Chronic obstructive pulmonary disease (COPD), Hypertension (HT), Coronary artery bypass graft (CABG), cerebrovascular accident 
(CVA), standard deviation (SD). 
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Table 2.Distribution of patients according to the type of anesthesia applied. 
 GA group LAS group p value# 

N %* N %*  
Sex 
                Male 
                Female 

 
59 
71 

 
45,4 
54,6 

 
48 
65 

 
42,4 
57,5 

0,698 

ASA  
               ASAII 
               ASAIII 

 
80 
50 

 
46,2 
71,4 

 
93 
20 

 
53,8 
28,6 

0,001 

Comorbidities      
                DM 29/130 22,3 26/113 23,0 0,567 
                HT 59/130 45,4 70/113 61,9 0,548 
                CABG (underwent) 13/130 10,0 14/113 12,4 0,705 
               CVA 5/130 3,9 4/113 3,5 0,044 
                COPD 19/130 14,6 23/113 20,4 0,618 
Preoperative AI 

None 
Mild 
Moderate 
Severe 

 
49 
44 
28 
9 

 
55,6 
57,8 
43,7 
60 

 
39 
32 
36 
6 

 
44,4 
42,2 
36,3 
40 

0,326 

Preoperative MI 
None 
Mild 
Moderate 
Severe 

 
31 
38 
42 
19 

 
63,2 
48,1 
49 
65 

 
18 
41 
44 
10 

 
36,8 
51,9 
51 
35 

0,155 

Preoperative TI 
None 
Mild 
Moderate 
Severe 

 
45 
31 
33 
21 

 
57 
51 
47 
63 

 
34 
30 
36 
13 

 
43 
49 
53 
37 

0,497 

      

 mean±SD mean±SD p value## 

Postoperative coronary intensive care 
stay (days) 

5,13± 0,45 2,20 ±0,208 0,0001 

Postoperative hospital stay (days) 9,19± 6,81 6,30 ±4,74 0,0000 

Total 130 53.4** 113 46.6**  
*Column percentage **Row percentage # Chi-square analysis ## Student t test 
 
General anesthesia (GA), Local anesthesia sedation (LAS), ASA, Diabetes mellitus (DM), hypertension (HT), coronary artery bypass graft 
(CABG), Cerebrovascular accident (CVA), Chronic obstructive pulmonary disease (COPD), Aortic valve insufficiency (AI), Mitral 
insufficiency (MY), tricuspid insufficiency (TI), Standard deviation (SD). 
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The anesthesiologist's goal should be to provide less 
invasive anesthesia/analgesia without compromising 
the patient's safety or comfort. Local anesthesia plus 
sedation is a reliable alternative to general anesthesia. 
General anesthesia is associated with good 
hemodynamic stability, cardioprotective properties, 
adequate attenuation of the stress response, and early 
awakening. However, general anesthesia use is  
closely related to the learning curve of the operator 
(31). 
 
Besides, patients who undergo TAVI with LAS can be 
mobilized significantly earlier than the GA group. In 
general, early mobilization in patients undergoing 
vascular or cardiac surgery results in decreased 
postoperative mortality, decreased postoperative 
complications, and shorter intensive care unit and 
hospital stay (32). Moloch LJ et al. (29) also found a 
tendency towards shorter intensive care and hospital 
stays in the LAS group, consistent with our study 
results. 
 
The LAS combination also has advantages such as 
early detection of neurological complications, short 
procedure time, rapid recovery, and reducing the need 
for postoperative care (33). 
Our study's results support LAS application in possible 
conditions to shorten the hospital stay of TAVI 
operations. In anesthesia, individualized preoperative 
care and perioperative management of each patient is 
a prerequisite. However, a road map enlightened with 
literature information will help anesthesiologists make 
sudden decisions such as cardiac interventions.  
 
We believe that our study will guide our colleagues 
who will choose in TAVI application and shed light on 
the fact that high-risk geriatric patients will shorten the 
length of hospital stay. Anaesthesiologists should play 
a participatory role in developing care standards for 
these high-risk patients and support continuous 
improvement towards a more minimally invasive 
approach. 
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