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Background

* Increasing evidence has shown a superior outcome of axillary cannulation
over femoral cannulation for repair of acute type A aortic dissection
(ATAAD).

* Nevertheless, femoral artery cannulation retains its importance in ATAAD
repair, especially in resuscitation and lower limb malperfusion scenarios.

* Double arterial cannulation (DAC) - which includes both axillary and
femoral cannulation - has been applied in various contexts to take
advantage of each approach.

* However, conflicting results have been reported regarding the efficacy of
DAC versus single axillary cannulation (SAC) in ATAAD.
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Objective

* In an effort to shed light on this ambiguity, we conducted a meta-analysis
to compare early outcomes in ATAAD patients treated with either DAC or
SAC.
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Identification of studies via databases and registers _

Search up to August 14%, 2023
g Records identified from:
= Databases (n = 2,405): —
8 PubMed/MEDLINE (n = 889) > Re%ﬁ:,{;"::‘::go?:fs°{: i‘gg?;’ ng-
= Scopus (n = 1,491)
< CENTRAL (n = 25)
Records screened Records excluded
(n=1,578) (n =1,488)

i l

15 Reports sought for retrieval Reports not retrieved

o (n = 90) " (n=0)

’ l

T Reports excluded:
FRFS ass(is_s%do)for SRy - Lacks a suitable comparison (n = 85)
_ Others (n=0)
5 propensity score matched studies
2127 samples Q(
g Studies included in meta-analysis 1102 in the DAC group Lankenau Medical Center
E R 1025 in the SAC group Main Line Health
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5 studies included in this meta-analysis

OV"Z'Nra"' DAC,N  SAC, N O"el\lra"’ DAC,N  SAC, N
1990-2018 Japan Retr/olfgl‘\eﬂc“"e 410 154 256 208 104 104
2016-2018 China Re“/olfgf/l‘“i"e 431 341 90 231 154 77
2010-2019 China Retrf;g&‘:“"e 929 523 406 776 388 388
2017-2021 China Retrﬁfg,‘\eﬂcm’e 429 146 283 274 137 137
20039-2019 China Re“;’;g&"“"e 1408 333 1075 638 319 319

PSM: propensity score matched
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Preoperative characteristics

I DAC DAC SAC DAC SAC DAC SAC DAC SAC DAC SAC DAC

63 62
(54-71) (54-69)

40 36 18 25 14 12 7 6 15 8* 26 24

54+12 5512 82 82 1.9 1.3 5.2 10 8.4 12 NR NR 9.7 12
46+10 4610 81 82 3.4 4.2 2.1 2.9 23 23 8.2 7.0 12 13
51+10 50+10 85 85 NR NR NR NR NR NR NR NR NR NR

79 78 1.9 0.9 NR NR NR NR NR NR 20 20
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(39 55) (41 54)
NR: not reported



Early mortality

DAC SAC Weight Weight Funnel plot
Study Events Total Events Total Odds Ratio OR 95%-Cl (common) (random) o |
Kusadokoro et al. 2020 10 104 12 104 : 0.82 [0.34;1.98] 14.0% 11.3% -
Zhang et al. 2021 26 154 9 77 1 1.53 [0.68; 3.46] 12.9% 13.4% .
Chang et al. 2022 21 388 21 388 —'—E— 1.00 [0.54;1.86] 25.6% 22 9% 5 A
Lietal 2022 19 137 9 137 : - 2.29 [1.00;5.26] 10.0% 12.8% 2 .
Wang et al. 2022 46 319 34 319 T 141 [0.88;2.27] 375% 39 6% 6 2
Common effect model 1102 1025 = 1.33 [0.99;1.78] 100.0% - S . Ch
Random effects model - 1.32 [0.88; 1.99] - 100.0% ’ ° I
Prediction interval e — [0.81; 2.14] 10 15 20 25 30
Heterogeneity: 1?= 0%, = 0, p=043 ! ! ! ! Odds Ratio

0.2 0.5 1 2 5

No significant difference between the groups
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Stroke

Weight

OR 95%-Cl (common)

165 [052. 522]
.78 [0.38; 122.02]
127 [069 232]
173 [0.83; 361]
201 [1.18; 3.41]

172 [1.24; 2.40]
169 [1.19: 2.39]
[0.98: 2.91]

DAC SAC

Study Events Total Events Total Odds Ratio
Kusadokoro et al. 2020 8 104 2 104 ——
Zhang et al. 2021 6 154 o 77 i
Chang et al. 2022 25 388 20 388 B
Li et al. 2022 21 137 13 137 T
Wang et al. 2022 43 319 23 319 -

|

|
Common effect model 1102 1025 <=
Random effects model <
Prediction interval —
Heterogeneity: I? = 0%, = 0, p=07T1 ! !

0.01 0.1 1 100

DAC was associated with a higher rate of postoperative stroke

6.4%
1.2%
34.1%
20.1%
36.3%

100.0%

Weight
(random)

8.4%
1.3%
30.4%
20.5%
39.3%

100.0%

Standard Error

Funnel plot

0.0
1

1.0
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Bleeding requiring re-exploration

DAC SAC Weight Weight
Study Events Total Events Total Odds Ratio OR 95%-Cl (common) (random)
Kusadokoro et al. 2020 4 104 8 104 4'—5—— 048 [0.14;1.65] 11.6% 8.6%
Zhang etal. 2021 5 154 3 77 i 0.83 [0.19; 3.56] 5.8% 6.2%
Chang et al. 2022 18 388 20 388 — 090 [047.172] 28.7% 30.8%
Li etal 2022 3 137 4 137 0.74 [0.16; 3.39] 5.9% 5.7%
Wang et al. 2022 29 319 35 319 T 0.81 [0.48;1.36] 47.9% 48 7%
I
|
Common effect model 1102 1025 =7 0.79 [0.55;1.14] 100.0% -
Random effects model = 0.80 [0.63; 1.00] - 100.0%
Prediction interval — [0.44; 1.43]
Heterogeneity: ?= 0%, 2= 0,p=0094 I ' I !
02 05 1 2 5
Tracheostomy
DAC SAC Weight Weight
Study Events Total Events Total Odds Ratio OR 95%-Cl (common) (random)
Kusadokoro et al. 2020 . 104 . 104 i 0.0% 0.0%
Zhang et al. 2021 4 154 4 77 —i— 0.49 [0.12; 2.00] 20.5% 15.1%
Chang et al. 2022 12 388 9 388 B I 1.34 [0.56; 3.23] 34.5% 32.9%
Lietal 2022 8 137 3 137 T 277 [0.72;10.67] 11.2% 16.4%
Wang et al. 2022 16 319 9 319 ——i—'— 1.82 [0.79; 4.18] 33.8% 35.5%
Common effect model 1102 1025 *i:b* 1.49 [0.90; 2.47] 100.0% -
Random effects model e 1.45 [0.56; 3.75] - 100.0%
Prediction interval [0.25; 8.19]
Heterogeneity: I* = 14%, t° = 0.0729, p = 0.32 ' ' ' '
0.1 05 1 2 10

Spinal cord injury

DAC SAC Weight Weight
Study Events Total Events Total Odds Ratio OR 95%-Cl (common) (random)
Kusadokoro et al. 2020 . 104 . 104 i‘ 0.0% 0.0%
Zhang et al. 2021 1 154 o 77 i 1.51 [0.06; 37.62] 1.4% 1.7%
Chang et al. 2022 21 388 22 388 . 095 [0.51; 1.76] 45.5% AT 7%
Li et al. 2022 .137 .37 }| 0.0% 0.0%
Wang et al. 2022 21 319 26 319 . 079 [0.44; 1.44] 531% 50.6%
|
|
Common effect model 1102 1025 0.88 [0.57; 1.34] 100.0% -
Random effects model 0.88 [0.62; 1.25] - 100.0%
Prediction interval [0.06; 13.75]
Heterogeneity: ’F= 0%, = 0,p=087 ' ' ' '
01 051 2 10
Renal replacement therapy
DAC SAC Weight Weight
Study Events Total Events Total Odds Ratio OR 95%-Cl (common) (random)
Kusadokoro et al. 2020 3 104 2 104 1.51 [0.25; 9.26] 1.9% 2.0%
Zhang et al. 2021 20 154 9 77 1.13 [0.49; 2.61] 10.2% 9.3%
Chang et al. 2022 49 388 37 388 T 1.37 [0.87;2.16] 31.6% 31.9%
Lietal 2022 42 137 29 137 T 165 [0.95;2.89] 19.6% 21.8%
Wang et al. 2022 53 319 45 319 . 121 [0.79; 1.87] 36.7% 35.0%
|
|
Common effect model 1102 1025 <= 1.35 [1.04;1.74] 100.0% -
Random effects model < 1.35 [1.13; 1.60] - 100.0%
Prediction interval p— [0.89; 2.04]
Heterogeneity: = 0%, 2= 0,p=092 ' ' ' '
02 05 1 2 5

DAC was associated with a higher rate of need for postoperative renal replacement therapy
No significant differences in CPB time, myocardial ischemic time,hypothermic circulatory
arrest time, and ICU length of stay
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Discussion

* Retrograde flow, potentially leading to retrograde embolization and false
lumen perfusion, may contribute to worse outcomes even with the DAC
approach, which is known to occur with the femoral cannulation.

* Although the choice of cannulation site for ATAAD repair is currently
largely dependent not only on patient status, but also on surgeon
preference, we need to keep in mind that unnecessary DAC during ATAAD
repair may lead to worse outcomes.

* Although propensity score methods are used in all the included studies to
reduce confounding factors bias, selection bias remains.
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Conclusion

- DAC was associated with a higher incidence of postoperative stroke as
well as a higher rate of need for renal replacement therapy.

» Avoiding unnecessary femoral cannulation may be a key factor to improve
clinical outcomes of ATAAD repair.
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