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Introduction 

• Carotid endarterectomy (CEA) is a treatment option for carotid 
stenosis.

• The conventional incision in CEA is approximately 
10−15 cm along the anterior border of the 
sternocleidomastoid muscle.

• Larger incision results in higher rates of cranial and cervical nerve  
(CCN) injuries.
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Introduction 

• Minimally invasive surgery techniques have been investigated to minimize 
trauma, complications, and hospital stays, and to improve esthetic results.

• A mini-skin incision has a narrower view of the neck anatomy, making it 
more difficult to target the carotid stenosis lesion in general.

• This study aimed to evaluate whether high vertical mini-incision (HMI)
provided operative advantages and positive early postoperative outcomes 
by focusing on CCN injuries, operative times, and esthetic satisfaction.



Introduction 

• A retrospective study: March 2015 to December 2022 at single 
medical center in South Korea with follow-up until August 2023.

• We performed CEA in both incision groups using cerebral oximetry to 
monitor cerebral perfusion during surgery.
• rSO2 dropped below 80% of the baseline value, an intraluminal shunt 

catheter was inserted

• All incisions in both groups were done without ultrasonographic
mapping. 



Study design
Conventional incision

N: 110

High mini-skin incision

N: 73

Exclude 
Bilateral surgery or 
prior CEA surgery or
long intimal lesion 

Compare 
• 30-day stroke
• CCN injury
• 30-day death





Results 
• Patient demographics and clinical characteristics

Incision
Conventional

(N=110)

HMI

(N=73)
p-value

Age (years) 70.4 ± 7.0 72.1 ± 7.4 0.19

Sex (male) 89 (80.9%) 58 (79.5%) 0.38

BMI (kg/m2) 23.7 ± 2.6 24.3 ± 2.4 0.20

HTN 80 (72.7%) 60 (82.2%) 0.33

DM 37 (33.6%) 32 (43.8%) 0.09

Hyperlipidemia 76 (69.1%) 42 (57.5%) 0.70

Current smoker 29 (26.4%) 27 (36.9%) 0.58

Lesion severity 

(severe)

94 (85.5%) 67 (91.8%) 0.16

High level of lesion 25 (22.7%) 16 (22.0%) 0.92



Results

• Operative profiles

Incision
Conventional

(N=110)

HMI

(N=73)
p-value

Operation time 

(minutes)

154.5±42.6 100.9±15.9 <0.01*

ICA clamp time 

(minutes)

50.5±12.7 42.3±9.3 <0.01*

Shunt used 3 (2.7%) 0 (0.0%) 0.56

Post/Pre (rSO2,%) 5.9±7.2 2.7±5.3 0.01*

Post/End (rSO2,%) 1.5±11.6 5.1±10.2 0.09

Incision length 

(cm)

11.5±2.8 5.3±0.9 <0.01*



Operative wound pictures



Results 
• Early postoperative outcomes (<30 days)

Incision
Conventional

(N=110)

HMI

(N=73)
p-value

30-day stroke 4 (3.6%) 1 (1.3%) 0.58

CCN injury 20 (18.2%) 5 (6.8%) 0.03*

- Hypoglossal nerve 16 (14.5%) 4 (5.5%) 0.08

- Facial nerve and 

mandibular branches

1 (0.9%) 1 (1.3%) 0.47

- Vagus nerve and its 

branches

2 (1.8%) 0 (0%) 1.00

- Transverse cervical nerve 1 (0.9%) 0 (0%) 1.00

- Great auricular nerve 0 (0%) 0 (0%) -

30-day death 0 (0%) 0 (0%) -



Results 
• Univariate and multivariate analysis for cranial and cervical nerve 

injuries using logistic regression analysis



Conclusions 

• HMI without ultrasonographic guidance is a recommended incision technique for 
CEA to decrease wound size with positive esthetic results. 

• It has the potential to result in fewer neurologic complications by reducing clamp 
time, a known risk factor. 

• Limitations
1. Bias because the operations were performed by three different surgeons.
2. A retrospective study and was conducted at a single institution. 
3. Cosmetic evaluations were not conducted in an objective and numerical 

way. 



Thank you for your attention!!


