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Abstract 

Background: General anesthesia is popular in the 

management of thoracic endovascular aortic repair 

(TEVAR). However, patients who undergo TEVAR are 

often elderly, with low activity or low respiratory 

function; therefore, less invasive anesthesia is 

considered. This study aimed to verify the safety and 

efficacy of local and intravenous anesthesia for 

TEVAR. 

Methods and Results: From December 2010 to 

October 2017, 148 patients with an arch or descending 

aortic aneurysm underwent TEVAR in our hospital. Of 

these, 70 patients (38 males; mean age, 71±12 years) 

underwent TEVAR with local and intravenous 

anesthesia. We retrospectively examined the 

intraoperative difficulties due to patients’ movement,  

respiratory control, incidence of conversion to general 

anesthesia, and extension of procedure time by more 

than 2 minutes. 
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Although 36 patients (51.4%) required additional 

sedation or analgesic administration due to patients’ 

movement or pain, the procedure time did not extend 

beyond 2 minutes for any patient. All procedures were 

completed without conversion to general anesthesia. A 

major complication, cerebral infarction, was noted in 1 

patient (1.4%). For 5 patients (7.1%), the access route 

for TEVAR was narrow, and the iliac artery was 

dissected. This complication was easy to detect due to 

the patients’ perception of pain. 

Conclusion: TEVAR with local and intravenous 

anesthesia was performed without difficulty and was 

advantageous due to the early detection of 

complications. This anesthetic management is less 

invasive and may be optimal for TEVAR in the elderly 

or other populations where full sedation is 

contraindicated. 

Keywords: Local and intravenous anesthesia; Thoracic 

endovascular aortic repair (TEVAR); Aortic aneurysm 

1. Introduction 

Thoracic endovascular aortic repair (TEVAR) is usually 

performed with general anesthesia because of the ease 

of patient management. However, risks of sore throat, 

hoarseness, or broken teeth are associated with 

intubation. Further, the induction of general anesthesia 

may pose additional risks for the elderly and for patients 

with severe cardiac or respiratory disease, such as 

chronic obstructive pulmonary disease [1]. For such 

patients, extubation can be difficult. 

In contrast, there are several reports on the benefits and 

disadvantages of local and intravenous anesthesia in 

endovascular management [2-4]. It is simpler and easier 

to administer than general anesthesia and intubation is 

avoided. However, performing TEVAR can be more 

difficult under local and intravenous anesthesia due to 

patients’ movement or pain. We have performed 

TEVAR with local and intravenous anesthesia for eight 

years. Therefore, this study evaluated the perioperative 

experience with local and intravenous anesthesia in 

TEVAR as a less invasive management option. 

2. Methods 

2.1 Patients 

From December 2010 to October 2017, 148 patients 

with an arch or descending aortic aneurysm underwent 

TEVAR in our hospital. With respect to anesthetic of 

choice, a total of 78 patients who needed debranching or 

who were unstable due to a ruptured aneurysm 

underwent TEVAR with general anesthesia. We 

retrospectively reviewed the remaining 70 patients (38 

males; mean age, 71±12 years) who underwent TEVAR 

with local and intravenous anesthesia. This study was 

approved by the ethics committee of Matsubara 

Tokushukai Hospital, with approval number 180101. 

The requirement of individual informed consent was 

waived due to the retrospective nature of this study. 

2.2 Procedures 

Elective endovascular procedures were performed in a 

hybrid operating room under local and venous 

anesthesia (Figure 1). We first administered 0.03–0.06 

mg/kg midazolam and then initiated administration of 

dexmedetomidine hydrochloride at a loading dose of 6 

µg/kg/h for 10 minutes. Subsequently, we administered 

dexmedetomidine hydrochloride continuously at 0.2–0.7 

µg/kg/h and used a 1% lidocaine injection at the 

incision line. Pentazocine hydrochloride or 

buprenorphine hydrochloride was administered, as 

needed, for pain. We aimed to achieve an anesthetic 

depth of Richmond agitation-sedation scale (RASS) 

score -1 or -2 for safety. Simple body movements were 

first managed with increased dose of dexmedetomidine. 

Midazolam (1 mg) was administered as necessary when 

the patient was unable to maintain the position. 
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Figure 1: Operative images. (a) Intra-operative photograph of the patient under local and intravenous anesthesia in 

a hybrid operating room. The femoral artery was exposed using the cut-down technique (arrow). (b) Postoperative 

photograph showing the operative groin scar, which was less than 50 mm in length (arrowhead in enlarged view). 
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The access arteries for endograft delivery were exposed 

via a groin cut-down, and a guidewire was inserted 

through a dry sheath (Figure 1, Table 1). Additional 

wires (to determine the position) were inserted via a 

puncture on the other side of the groin. 

Devices n (%), all = 70 

Endograft typea 

Gore® TAG® 48 (68.6%) 

Zenith TX2® 14 (20.0%) 

Medtronic Valiant™ 6 (8.6%) 

Relay® 5 (7.1%) 

Othersb 4 (5.7%) 

Sheath outer diameter  

French size, (mm) 

18-Fr (6 mm) 2 (2.9%) 

20-Fr (6.3 mm) 23 (32.9%) 

22-Fr (7.3 mm) 41 (58.6%) 

24-Fr (8 mm) 4 (5.7%) 

Table 1: Endograft and sheath use 

Fr; French 

aMultiple types were used in 7 cases. 

b2, Najuta, 1 homemade stent graft and 1 bare Powerlink® cuff stent were included. 

The devices used include Gore® TAG® (Gore Medical, 

Flagstaff, AZ, USA), Zenith TX2® (Cook, 

Bloomington, IN USA), Medtronic Valiant™ 

(Medtronic, Santa Rosa, CA USA), Relay® (Bolton 

Medical, Sunrise, FL USA), and others. The delivery 

and deployment of the device was guided by 

angiographic landmarks and/or intravascular 

ultrasonography. The procedure was considered 

complete when a lack of major type I or III endoleaks 

was confirmed. 

We examined the incidence of difficulty due to patients’ 

movement, blood pressure and respiratory control, 

conversion to general anesthesia, and procedure time 

extending beyond 2 minutes. 

3. Results 

Intra-operative events and postoperative complications 

are summarized in Table 2. Although 36 patients 

(51.4%) required additional sedation or analgesic 

administration due to patients’ movement or pain, the 

duration of interruption was within 2 minutes 

(64.7±25.0 seconds), accounting for 0.74–0.89% of the 

duration of the whole operative procedure. The patient 

experienced pain and moved at the time of cut-down, 

sheath insertion, or delivery of the device, but not at the 

time of deployment. All procedures were completed 

without conversion to general anesthesia. Though blood 

pressure was controlled without any issue, 2 patients 

(2.9%) required temporary biphasic positive airway 

pressure assistance for respiratory management. 
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Outcome n (%), all = 70 

Access route injury 5 (7.1%) 

Cerebral infarction 1 (1.4%) 

Conversion to general anesthesia 0 (0%) 

Difficult blood pressure management 0 (0%) 

Difficult respiratory control 2 (2.9%)a 

Pseudoaneurysm 0 (0%) 

Seroma 0 (0%) 

Time loss more than 2 minutes due to patients’ 

movements 

0 (0%) 

Time loss within 2 minutes due to patients’ 

movements 

36 (51.4%)b 

30-day mortality 0 (0%) 

Table 2: Intra-operative events and postoperative complications 

aManaged with biphasic positive airway pressure assistance; bManaged with additional sedation or analgesics 

The major complication of cerebral infarction was 

observed in 1 patient (1.4%). For 5 patients (7.1%), the 

access route for TEVAR was narrow and the iliac artery 

was dissected. This access route injury was easily 

detected due to the patients’ perception of pain. The 

length of stay was 12±3 days (range, 7–19 days). The 

30-day mortality was 0%. We confirmed the absence of 

pseudoaneurysms and seromas at the 1-, 3-, 6-, and 12-

month follow-ups after the procedures. 

4. Discussion 

While there are positive reports on the use of local and 

intravenous anesthesia for endovascular aortic repair, 

general anesthesia is standard and more commonly used 

for TEVAR globally [3-9]. A few previous studies 

reported the advantages of local and intravenous 

anesthesia in TEVAR, such as shorter duration of 

hospital stay and reduced access-related complications 

[6, 8]. Although the duration of hospital stay was long 

because we checked the operative wound on the 7th 

postoperative day and performed routine enhanced 

computed tomography at 1 week postoperatively, our 

study could describe the actual medication process and 

the other advantages and problems associated with this 

procedure. 

We have introduced less-invasive local and intravenous 

anesthesia from our earliest TEVAR procedures and 

have successfully accomplished TEVAR without 

conversion to general anesthesia as shown in Table 2. 

TEVAR could be performed without general anesthesia 

due to the administration of various drugs. 

Dexmedetomidine is a sedation drug with analgesic 

effects. It is very useful but is still inferior to general 

anesthesia with respect to the sedative and analgesic 

effects. Remifentanil and fentanyl are drugs used in 

anesthesia management; they must be prepared in 

advance and their administration must be strictly 

monitored in Japan. Therefore, drugs, such as 

midazolam, pentazocine hydrochloride, or 
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buprenorphine hydrochloride which are easy to use 

were administered, as needed. Although 51.4% of all 

patients required these additional drugs, the time lost 

due to the interference from the patients only accounted 

for 0.74–0.89% of the total procedure time. Therefore, 

we think that this method is acceptable considering the 

time saved as intubation was avoided. Moreover, the 

patient experienced pain or moved only at the time of 

cut-down, sheath insertion, or delivery of the device; 

hence, device was deployed safely. 

As a point of caution, dexmedetomidine may cause less 

respiratory depression, but bradycardia and hypotension 

can develop. In contrast, midazolam may cause more 

respiratory depression. In this study, 2 patients (2.9%) 

required non-invasive positive pressure ventilation 

(NPPV) because of shallow respiration due to over-

sedation. 

Access route injury on the incision for inserting devices 

was noted in 5 patients (7.1%). The patients complained 

of pain, which allowed rapid confirmation of the injury 

by angiography and subsequent quick repair by 

additional stenting. Although induced analgesia may be 

considered insufficient, this access route injury may not 

be detected until later if general anesthesia is used. 

Moreover, spinal cord ischemia can rarely occur after 

TEVAR. Fortunately we have never experienced this 

spinal cord ischemia in TEVAR under local and 

intravenous anesthesia, but the local and intravenous 

anesthesia also enables early detection of these 

complications and we can deal with them as soon as 

possible by methods  previous study mentioned [10]. 

Therefore, this ease of detection is considered one of 

advantages of this type of management. 

Some studies have reported that a puncture is more 

useful than cut-down artery access for local anesthesia 

[8, 9]. However, when the common femoral artery is 

narrow or has a thick sheath and a stent graft is used, the 

artery may be dissected, and the intima of the artery 

may sometimes form a flap under direct vision. Our 

TEVAR procedure applied a cut-down approach rather 

than percutaneous puncture because it allows the repair 

of these arterial injuries. Further, the cut-down 

technique has an advantage in hemostasis after 

removing the sheath because bleeding from the artery 

can be stopped directly. 

There are rare reports of the development of 

pseudoaneurysms when using a cut-down technique [11, 

12]. Mokaloski et al. reported a 6.4% incidence of the 

postoperative complication of pseudoaneurysm after 

TEVAR using their percutaneous fascial suture 

technique. In contrast, pseudoaneurysms or seromas 

were not detected within the follow-up period after 

TEVAR using our open access technique. Therefore, 

our TEVAR procedure involving local and intravenous 

anesthesia administration is safe and highly 

reproducible. 

This study has some limitations. This was a 

retrospective study and included only a small number of 

patients. In addition, the follow-up period varied. Long-

term follow-up data and more cases are required for 

future studies. This study focused on elective TEVAR, 

but we have also used local and intravenous anesthesia 

for emergency TEVAR. Data for emergency cases 

should also be assessed. Moreover, the complications 

associated with TEVAR under general anesthesia 

should also be compared with those of TEVAR under 

local and intravenous anesthesia in the future. 

5. Conclusion 

TEVAR under local and intravenous anesthesia is safely 

and easily performed. Since patients are only under light 

sedation, they can alert us to any pain or other concerns. 

This anesthetic management is less invasive and may be 
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optimal for TEVAR in the elderly or other populations 

when full sedation is contraindicated. 
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