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➢ 10 per 100 000 population 1

➢ 10 % in aortic arch2

➢ Mortality 2,78 per 100 000 population3

➢ 5-year survival 45 – 85% 4

1 Clouse WD, et al. Improved prognosis of thoracic aortic aneurysms: a population-based study. 
JAMA. 1998;280(22):1926–9. 
2 Isselbacher EM. Thoracic and abdominal aortic aneurysms.Circulation. 2005; 111:816–828. 
doi: 10.1161/01.CIR.0000154569.08857.7A 
3 Global Burden Disease 2010, Sampson 2014
4 Juvonen T, et al. Prospective study of the natural history of thoracic aortic aneurysms. Ann
Thorac Surg. 1997;63(6):1533–45.  

Epidemiology



Indications





➢Short-term and intermediate results

were worse than expected due to the

high incidence of strokes (12.1%) and

the development of type I endoleaks

(48.5%)

• 02.2019
• Annals of Vascular Surgery 



15.7 Meta-analysis (302 patients/ 

463 arteries):

Technical success - 94%

The early mortality rate of 

6.1%

Endoleake type I 7,5%

The incidence of stroke 9.6%



• Technical success 94% 

• The mortality rate was 4% 

• The incidence of stroke 12% 

• The incidence of  endoleaks (type III) – 16%



30-d results

✓No significant 

difference



Indications for performing 
hybrid interventions in aortic 

pathology: our update

➢Patients with TAA involving the aortic arch / with isolated aortic arch 
aneurysms with insufficient landing zone.

➢Patients who cannot perform an open intervention:

➢High-risk patients (American society of anesthesiologists ASA): forced 
expiratory volume per second (FEV1) less than 50%, total left 
ventricular ejection fraction (EF) less than 40%,

➢High risk of rupture with a diameter of at least 60 mm for women and 
65 mm for men, 

➢Aortocoronary bypass surgery or chest surgery, mostly left-sided 
thoracotomy, in past history

➢Severe renal failure

➢Due to (technical or economic) unavailability of fenestrated or branched 
grafts.



Hybrid surgery: benefits

❖ Reduction of postoperative mortality and complications associated
with open surgical treatment, especially in patients with high
surgical risk and the elderly

❖ Decrease in the frequency of endoleaks

“Hybrid repair versus conventional open repair for thoracic aortic arch aneurysms”, Cochrane Systematic
Review, 01.2018, Ala Elhelali, Niamh Hynes et all. 



Types of debranching (G. S. Oderich et.)



Ishimaru classification



30-day results of open and hybrid surgery for aortic arch 
aneurysms

N Method Mortality (%) Stroke (%) Paraplegia

(%)

Hayashi, 2000 6 Open 25 10 -

Yamashiro, 2011 5 Open 20 5 -

Czerny,2003 13 Open 11.6 7.7 -

Holt, 2013 28 Hybrid 6 0 3.8

Funovics, 2010 7 Hybrid 4.5 3.1 0

Melissano, 2011 26 Hybrid 8 8 0

Weigang, 2010 26 Hybrid 15 4 0

Czerny, 2007 27 Hybrid 4 0 0

Bergeron, 2006 25 Hybrid 8 12 4

Saleh, 2015 15 Hybrid 0 0 0

Schumacher, 

2010

25 Hybrid 20 4 0

Almazov NMRC 34 Hybrid 0 2,9 0

17% 6,5%

7,5 -9%

3,4 - 7% 

Included 
“Hybrid treatment of complex aortic arch disease with supra-aortic debranching and endovascular stent graft repair”, 

G.A.Antoniou, K.El Sakka, et all. Eur J Vasc Endovasc Surg (2016) 39, 683-690



Own experience

Demographic characteristics of patients

n = 34

Age 65,4 ± 5,6

Gender

- female 11 (32,3 %)

- male 23 (67,7 %)



Clinical characteristics of patients, n = 34

- SCAD 32

- Prior stroke/TIA 17

- Hypertension 32

- Obesity 28

- Diabetes 14

- Dyslipidemia 31

- Smoking 30

- COPD 13

- AAA 7



One step

(n =15)

Step by step

(n=19)

Z 0 0 1

Z 1 6 12

Z 2 9 6

Zone Bypass N / %

Z 0 Total debranching 1 (2,9) 

Z 1 Carotid-carotid-subclavian 18 / (52,9)

Z 2 Carotid-subclavian 15 / (44,2)

Zone (Ishimaru)



Technical success 97.1 %

30-d mortality 0%

In-hospital stay 6.1

Stroke 1 (2.9 %)

Hephropathy 0 %

MACE 0 %

Endoleaks on CT-angio (6-12 months) 1 (2.9%)

Full aneurysm isolation (max FU 2 years) 97.1 % 

Results







• Reduction of surgical aggression (CPB,CA, brain perfusion, hypothermia)

• The volume of the anesthetic aid is reduced

• Reducing the risk of infectious complications

• Reducing an in-hospital stay

• Fast recovery 

• In some cases, this is the only way to save lives of high-risk surgical patients

ADVANTAGES of hybrid interventions 
in patients with aortic arch pathology



Introduction of new technologies in the 
treatment of thoracic aorta pathology at 

Almazov NMRC

• Honorable Professor Chang Shu, 
China, Beijing

• (on-the-table-fenestration)

• Main advantage: no need to perform 
extraanatomic bypass

• Suitable for emergent surgery



Conclusion

• The use of hybrid interventions for aortic arch aneurysms reduces the risk of 
perioperative complications and reduces the trauma associated with surgical 
aggression

• Hybrid surgery is an optimal alternative to open surgery, including for high-risk 
patients and elderly patients 

• Multicenter studies are required to evaluate the long-term results of hybrid 
treatment of isolated aortic arch aneurysms

• The use of methods fenestrated / branched grafts can improve the results of 
treatment of patients with high surgical risk (elderly patients, unfavorable 
comorbid background).
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