
Antegrade Perfusion in Minimally Invasive CABG: Axillary Cannulation Outcomes

Objective: The femoral artery is frequently used as the standard cannulation site in
minimally invasive cardiac valve procedures. However, in patients scheduled for on-
pump minimally invasive coronary artery bypass grafting (CABG), significant generalized
atherosclerosis of the descending aorta and peripheral arteries often precludes this
strategy of retrograde arterial perfusion. This study reports the hospital and long-term
outcomes of direct right axillary artery (RAA) cannulation using the Seldinger technique
for antegrade arterial perfusion in sternum-sparing minimally invasive total coronary
revascularization via left anterior thoracotomy (TCRAT).

Methods: Between November 2019 and December 2023, 413 consecutive patients
underwent non-emergent CABG via left anterior minithoracotomy with
cardiopulmonary bypass (CPB) using peripheral cannulation via the RAA and
cardioplegic cardiac arrest. Primary outcomes included intraoperative cannulation-
related complications (bleeding, rupture, ischemia, dissection, and wound healing
issues) and neurological complications. Secondary outcomes encompassed cannulation-
related events during follow-up, such as blood pressure discrepancies, brachial plexus
injury, circulatory problems of the arm, and re-interventions. The mean follow-up
duration was 18.7 ± 12.3 months (range, 1.1–51.2 months). During follow-up, 16
patients died, leaving 397 patients (344 male; mean age, 67.6 ± 9.7 years; range, 32–88)
for analysis.

Results: Successful RAA cannulation was achieved in 100% of cases. Cannula sizes
included 16 Fr (34.6%), 18 Fr (63.9%), and 20 Fr (1.5%). Intraoperative complications
were observed in two cases requiring venous patch repair of the RAA following
decannulation. The incidence of postoperative stroke was 0.5% (2 patients): one case
was diagnosed immediately after surgery, while the second occurred on the fifth
postoperative day and was associated with atrial fibrillation. During follow-up, no
significant differences in systolic or diastolic blood pressure or pressure gradients
between the arms were observed. Transient numbness of the right hand occurred in
two patients, with no cases of permanent numbness. No additional interventions or
surgical revisions of the RAA were required.

Preoperative	baseline	characteristics

Operative	data

In-hospital	complications	associated	to	axillary	cannulation
Conclusions: Direct axillary artery cannulation via the RAA ensures antegrade blood
flow during CPB and eliminates the need for extensive patient selection based on
cannulation strategy.

It is a feasible and safe perfusion approach in minimally invasive CABG,
with excellent in-hospital and follow-up outcomes and minimal vascular or
neurological complications.
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Postoperative	CT-scan	after	axillary	cannulation

Variables n=413

Age	(years)
Ø ≥	80	years

67.6±9.9	(32-88)
54	(13.1%)

Male 360	(87.2%)

BMI	(kg/m²)
ØBMI	≥	35

28.4±4.5	(18.0-42.6)
35	(8.5%)

BSA	(m²) 2.02±0.2	(1.5-2.7)
Calculated	cardiac	output	(l/min) 4.8±0.5	(3.5-6.5)
Diabetes	mellitus 145	(35.1%)
Chronic	lung	disease		 71	(17.2%)
Peripheral	arterial	disease	 147	(35.6%)

EuroSCORE II	(%)
ØEuroSCORE II	≥4

3.0±2.8	(0.4-29.6)
101	(24.5%)

LVEF	(%)
Ø LVEF	≤	30

48.9±10.0	(10-65)
33	(8.0%)

2-vessel	disease 96	(23.2%)
3-vessel	disease 317	(76.8%)
Left	main	stenosis	>50	% 133	(32.2%)

Number	of	distal	coronary	anastomoses 3.1±0.8	(2-5)

Duration	of	(minutes)
Ø CPB
Ø Aortic	cross-clamping
Ø Operation	

159±41	(52-313)
99±32	(22-255)
330±73	(145-705)

Cannula	size
v 16	Fr
Ø BSA
Ø Calculated	cardiac	output	(l/min)
Ø Mean	arterial	line	pressure	at	100%	cardiac	output

143	(34.6%)
2.0±0.2	(1.5-2.4)
4.4±0.3	(3.5-5.2)
263±52	(123-433)

v 18	Fr
Ø BSA
Ø Calculated	cardiac	output	(l/min)
Ø Mean	arterial	line	pressure	at	100%	cardiac	output

264	(63.9%)
2.0±0.2	(1.5-2.7)
5.0±0.4	(3.7-6.0)
265±55	(146-429)

v 20	Fr
Ø BSA
Ø Calculated	cardiac	output	(l/min)
Ø Mean	arterial	line	pressure	at	100%	cardiac	output

6	(1.5%)
2.1±0.1	(1.9-2.2)
6.2±0.2	(6.0-6.5)
233±34	(196-288)

Mean	arterial	line	pressure	at	100%	cardiac	output	(mmHg) 263±53	(123-433)

Ø Bleeding	at	cannulation	site
Ø Intraoperative	revision	of	the	RAA	 (venous	patch	repair)
Ø Intraoperative	aortic	dissection
Ø Intraoperative	dissection	of	the	RAA

0 (0.0%)
2 (0.5%)
0 (0.0%)
0 (0.0%)

Perioperative	CT	angiography	 1	(0.2%)
Wound	healing	complications	at	cannulation	site

Ø Superficial
Ø Deep

1	(0.2%)
1	(0.2%)
0	(0.0%)

Follow-up	results

Variables n=397
Blood	pressure

Right	hand	
Ø Systolic	blood	pressure	(mmHg)
Ø Diastolic	blood	pressure	(mmHg)

Left	hand
Ø Systolic	blood	pressure	(mmHg)
Ø Diastolic	blood	pressure	(mmHg)

128±15	(90-179)
75±10	(44-112)

129±15	(92-176)
75±11	(44-115)

Systolic	pressure	gradient	(mmHg)
Ø ∆	gradient	<10
Ø ∆	gradient	11-20
Ø ∆	gradient	21-25

Right>Left																					Left>Right
171	(43.1%)																				155	(39.0%)
28	(7.0%)																								30	(7.6%)
6	(1.5%)																										7	(1.8%)

Feeling	cold	in	the	right	hand 0	(0.0%)
Brachial	plexus	injury

Ø Transient	numbness	of	the	right	hand/arm
Ø Permanent	numbness	of	the	right	hand/arm

2	(0.5%)
0	(0.0%)

Re-intervention	or	surgical	revision	of	the	RAA 0	(0.0%)


