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Patency of distal false lumen in acute dissection: extent of
resection and prognosis

Genichi Sakaguchi*, Tatsuhiko Komiya, Nobushige Tamura, Chieri Kimura, Taira Kobayashi,
Hiromasa Nakamura, Tomokuni Furukawa, Akihito Matsushita

surgical characteristics according to types of replacements |

Ascending Hemi-arch Partial arch Total arch

Abstract Patency of false lumen  0.81 0.53 0.57 0.64

We assessed tt CPB (min) 190 +15* 195+10° 245+ 16 2821124 lescending aorta
and that postop Cerbral perfusion (min) 394 3* 45+ 4* 58+ 8* 102+12 ecutive patients
underwent surgi id De Bakey type

| dissection. Amung uie pduerits witll U BdKey LyPe | UISSeCLIUN, UIE 1dISe WINEN U1 UIE UesLenuIny doitd wds prevperduvely patent in 52
patients. Distal extent of aortic replacement was ascending aorta in 16 patients, hemiarch in 15 patients, partial arch in seven patients,
and total arch in 11 patients. Patency of the false lumen was not influenced by distal extent of the aortic replacement. In a one-year
follow-up, the maximum diameter of the descending aorta with patent false lumen had increased significantly than that with closed false
lumen. Survival rates were 96% at one year and 67% at five years in the patients with patent false lumen and no mortality in the patients
with closed false lumen. Patency of the false lumen was not influenced by extension of aortic replacement and associated with poor
prognosis.

© 2007 Published by E( 3= AL B V) PR E0 B (X IR TR (AR R R E A R T I4 L
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Impact of an Aggressive Surgical Approach on

oess SuUrgical Outcome in Type A Aortic Dissection

Teruhisa Kazui, MD, Katsushi Yamashita, MD, Naoki Washiyama, MD,

SEEHRE — BHBEICENGL ERAOBEBFHHADEL

ﬁ%@ﬁuo)ﬁ[sﬁ AF — EEE Intimal tearhf‘tﬂ R CEEh - T=fEHI

Background. To evaluate the impact of an aggressive
surgical approach on early and late outcome in type A
aortic dissection.

Methods. From 1983 to 2001, 240 patients underwent
operation for acute (n = 138) and chronic (n = 102) type
A aortic dissection. The extent of distal aortic resection
included the ascending aorta in 39 (16%) patients, hemi-
arch (HAR) in 47 (20%), and total arch (TAR) in 154 (64%),
including 19 patients who also had their descending
aorta replaced (DAR).

Results. The in-hospital mortality did not differ be-
tween TAR with or without DAR and other more con-
servative techniques (12.3% versus 16.3%). Actuarial sur-
vival at 10 years including in-hospital mortality was
72.4% = 3.3% and freedom from reoperation was 77.2% =

3.6% for all patients: neither was influenced by the extent
of distal aortic resection or acuity of aortic dissection.
Multivariate analysis revealed vounger age and failure to
resect the intimal tear to be independent determinants
for late reoperation. However, in contrast to 22 patients
who had more conservative operations, none of the
patients with TAR required reoperation on the aortic
arch through a sternotomy incision.

Conclusions. An aggressive surgical approach did
not adversely influence early and late survival follow-
ing type A aortic dissection; it reduced the necessity of
late reoperation and facilitated distal aortic reopera-
tion.

(Ann Thorac Surg 2002;74:51844-7)
© 2002 by The Society of Thoracic Surgeons
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Total Arch Replacement Versus More Conservative

. Management in Type A Acute Aortic Dissection
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were not protective tor long-term survival and freedom
from aortic re-intervention. Thus, in TAAD patients
TAR remains indicated by site of intimal tear and patient-
specific factors.

(Ann Thorac Surg 2015;100:88-94)
© 2015 by The Society of Thoracic Surgeons
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Late outcomes of strategic arch resection in acute type A

Bo Yang, MD, PhD.” Elizabeth L. Norton, MS,” Terry Shih, MD,* Linda Farhat, BS.* Xiaoting Wu, PhD,”
aortlc dlSSECthH \z\’hllne\* E. Hornsby, PhD.® Karen M. Kim, MD,* Himanshu J. Patel, MD," and G. Michael Deeb, MD"

. " . . . . 100 1
Objective: To compare perioperative and long-term outcomes in patients under- Logrank P= 5503
going hemiarch and aggressive arch replacement for acute type A aortic dissection 80 |
(ATAAD). o
£ 60
Methods: From 1996 to 2017, we compared outcomes of hemiarch (n — 322 -
. - . o
versus aggressive arch replacements (zones 2 and 3 arch replacement with im- g 407
. . R . . . . ©
plantation of 2-4 arch branches, n — 150) in ATAAD. Indications for aggressive £
==K -
TAR - —_— Ef: (57% VS 61 j%) 04 —— 1 Hemiarch replacement
H { { ---- 2 Aggressive arch replacement

— CA-CPB-ClampBffE &L\ ; S

— 30B3ET-INFEIE EH0N L -
— 15% -_&J%ip ﬁn%ma& %b\m\

T L - F i LT er v VL e [ fp wraae peasiouaspescs 40 - Incidence of Procedures Over Time
ative Hl]()]\ﬂ rate (7% vs ?%, P = .96). Over I_‘"- years, deldn—Mele] survival was m Hemiarch

similar between hemiarch and aggressive arch groups (log-rank P = .55, 10-year 36 ™ Aggressive arch

survival 70% vs 72%). Given death as a competing factor, incidence rates of re- 30

operation over 15 years (2.1% vs 2.0% per year, P = 1) and 10-year cumulative 3

incidence of reoperation (14% vs 12%, P = .89) for arch and distal aorta pathol- 7]

ogy were similar between the 2 groups. Ezo- _______
Conclusions: Both hemiarch and aggressive arch replacement are appropriate ap- é 15 1

proaches for select patients with ATAAD. Aggressive arch replacement should = N I

be considered for an arch aneurysm >4 ¢m or an mtumal tear at the arch unable il dRRL

to be resected by hemiarch replacement, or dissection of the arch branches with 51

nmlpulu-‘l-m (J Thorac Cardiovasc Surg 2018::1-9)
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e S e o O OHH H H' O H & P DT
FEEFEFL T T LT T LTS S S S JKYO



BIRIRBIRAERES >R T L

S2EXENIRAZEEAR. 58y M

ISPITAL




EIRIKEIRAERES > R T L
3M after Onset & Surgery
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Fresh vs Frozen
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TAR with FET + Distal First

1. CPB: AD:FAor TransLV  TAA:AscAo or Axillar
ring No? s?[/ / 2. Moderate hypothermia (20-30min, 25.0°C)
' Brain SACP (10-15ml/kg/min, single roller pump, 40mmHg)
Body CA or Perfusion (60mmHQ)
@ Distal anastomosis
3. Warming (25— 32— 35°C)
SACP (50mmHg), Antegrade body perfusion via graft
(@ Arch reconstruction LSCA—LCCA—RBCA
3 Proximal anastomosis
4. Ao declamp FET - frozen elephant trunk

.
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Conventional Elephant Trunk (cET)
TAR with stepwise distal anastomosis technique

-

Distal anastomosis at 25°C
Brain SACP (40mmHg)

Body Circulatory arrest 47+15min
Graft-graft anastomosis at 25—32°C

Brain SACP (50mmHg)

Body Perfusion via FA
curnancedarat ® ATCh reconstruction LSCA—LCCA—RBCA
Proximal anastomosis at 32—35°C

Graft perfusion

Four branched graft

I\
.....

Elephant trunk

\ clamp

Recirculation
from femoral artery

SACP: selective antegrade cerebral perfusion

CA: circulatory arrest LSCA: left subclavian artery
LCCA: left common carotid artery

RBCA; Right brachiocephalic artery

Recirculation through the 4t branch

-
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FET Sizing - Diameter & Length

Stent graft diameter
— TAA: (D) X 110-120 % (mm)
— Acute dissection: (T+F) X 90 % (mm)
— Chronic dissection: (T) x 105-110 % (mm)
D: diameter T: true lumen F: false lumen

Stent graft length
— Determined preoperatively with 3D-CT

— Distal end of the stent at a more proximal level of
Th8, but in the straight area of the aorta

— Acute dissection: 9cm

-
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Prevention of Paraplegia

OSGHEIARE ThILANJILET
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Current status and recommendations for use of the frozen elephant
trunk technique: a position paper by the Vascular Domain of EACTS'

P e e e N % % %% %% Malakh Shrestha?, Jean Bachet®, Joseph Bavaria“, Thierry P. Carrel’, Ruggero De Paulis®, e e e e e N N % %% %%

Roberto Di Bartolomeof, Christian D. Etze, Martin Grabenwdéger®, Michael Grimm', Axel Haverich?,
Heinz Jakob, Andreas Martens:, Carlos A. Mestres*, Davide Pacini’, Tim Resch™, Marc Schepens,

Paul P. Urbanski° and Martin Czernyrs*
European Journal of Cardio-Thoracic Surgery 47 (2015) 759-769

POSITION STATEMENT
Indication
lla The FET technique should be considered in patients with

 Acute type A aortic dissection with a primary entry in the distal
aortic arch or in the proximal half of the descending aorta.

« Complicated acute type B aortic dissection when primary TEVAR is
not feasible or the risk of retrograde type A aortic dissection is high.

e Extensive thoracic or thoraco-abdominal aortic disease when a
second procedure can be anticipated.

.
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Vascular and Endovascular Surgery
2016, Vol. 50(1) 33-46

A Meta-Analysis of Total Arch Replacement ® The Auchor(s) 2016

Reprints and permission:
With Frozen Elephant Trunk in Acute D08 10,1711 S STARISEHTET
Type A Aortic Dissection SSAGE

RIREIEAE 96%. {ARERAZEZR 96.8%
FETIZ&Y ., EfRBOBAEBELHTFELEEREFEARENBRLTLIMELNALLY

Abstract

Objectives: To assess the safety and efficacy, we performed a meta-analysis of total arch replacement with frozen elephant trunk
in exclusive acute type A (neither chronic nor type B) aortic dissection. Methods: Databases including MEDLINE and EMBASE
were searched through March 2015 using Web-based search engines (PubMed and OVID). Eligible studies were case series of
frozen elephant trunk enrolling patients with acute type A (neither chronic nor type B) aortic dissection reporting at least early
(in-hospital or 30-day) all-cause mortality. Study-specific estimates were combined in both fixed- and random-effect models.
Results: Fifteen studies enrolling 1279 patients were identified and included. Pooled analyses demonstrated the cardiopulmonary
bypass time of 207.1 (95% confidence interval [CI], 186.1-228.1) minutes, aortic cross-clamp time of 123.3 (95% CI, 113.1-133.5)
minutes, selective antegrade cerebral perfusion time of 49.3 (95% Cl, 37.6-61.0) minutes, hypothermic circulatory arrest time of
39.0 (95% CI, 30.7-47.2) minutes, early mortality of 9.2% (95% ClI, 7.7-1 1.0%), stroke of 4.8% (95% ClI, 2.5-9.0%), spinal cord injury
of 3.5% (95% CI, 1.9-6.6%), mid- to long-term (= |-year) overall mortality of 13.0% (95% ClI, 10.4-16.0%), reintervention of 9.6%
(95% CI, 5.6-15.8%), and false lumen thrombosis of 96.8% (95% CI, 90.7-98.9%). Conclusions: Total arch replacement with
frozen elephant trunk provides a safe alternative to that with conventional elephant trunk in patients with acute type A aortic
dissection, with acceptable early mortality and morbidity. The rates of mid- to long-term reintervention and false lumen non-
thrombosis may be lower in patients undergoing the frozen than conventional elephant trunk procedure.
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S XEIAREZBEI X9 STotal arch replacement @FF IR
ET vs FET: ARED Mzt - EREDHETR - SINEIZ DUV THRET

784 ] 45| : AZL R BRI %P3 BTAR (2010 — 2018)

—{ 215 |

Landing&RfE R7%x L : 10451 I EER ()

{RRERAZE
WAL TAT
{ mm ] B T
E=AL AT
FET o0 T
[ 384 ] [ 1941 ] P
MR7E B OEEZCTESE LR SCI

=PREASINE

ET(n=38) FET(n=19) P
56.1+10.4 57.2+11.9 N.S
30(79%) 15(79%) N.S
26(68.4%) 16(84.2%) N.S
11(28.9%) 8(42.1%) N.S
10(26.3%) 7(36.8%) N.S
5.5+4.1 9.6%+4.9 0.00013
0.6x2.1 1.2+2.7 N.S
0 1(paraparesis) N.S
_ 1 _
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s Aortic Arch Reconstructive Surgery With Conventional
Techniques vs Frozen Elephant Trunk: A Systematic Review
©0000 0 ( and MGtﬂ-AﬂﬂlYSiS Canadian Journal of Cardiology 34 (2018) 262f2?5_'o. .

FET vs. Conventional Surgery GRADE ANALYSIS

Bibliography: see paper

No of Quality of the evidence Relative Anticipated absolute effects

Participants (GRADE) effect ST SN X :
(studies) (95% CI) Risk with Risk difference with Mortality (95% Ci)
Follow up

1803 s8ce
(12 studies) LOW

due to risk of bias, plausible counfounding would change the

Study population
145 per 60 fewer per 1000

Mortality

1000 (from 28 fewer to 83 fewer)
effect
Moderate
138 per 57 fewer per 1000
1000 (from 27 fewer to 79 fewer)
Stroke 1803 8600 OR0.78 Study population
(12 studies) LOW . . ' (0.521t0 1.15) 97 per 1000 20 fewer per 1000
due to risk of bias, plausible counfounding would change the (from 44 fewer to 13 more)
effect
Moderate
91 per 1000 19 fewer per 1000
(from 42 fewer to 12 more)
Major bleeding 1831 8s60 OR0.83 Study population
St Zf: I) ti(s)i‘::f bias, inconsistency, imprecision, plausible s S pec 15 fewer per 3090
counfounding would change the effect 1000 {from 45 fewer.io:13.more)
Moderate
92 per 1000 14 fewer per 1000
— (from 37 fewer to 16 more)
Spinal Cord Ischemia / 1476 soce OR 2.2 \Study population
Paraplegia (3 studies) VERY LOW (1110 4.37) 7 per 1000 30 more per 1000
due to risk of bias, imprecision, plausible counfounding would (from 3 more to 80 more)
change the effect
Moderate

24 per 1000 27 more per 1000
(from 2 more to 73 more)
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Complex ascending & arch Ao disease after AVR
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78y F AD typeA pAVR(Z{AFHF25mm)+Maze =ARR(ZE{AF25mm)+TAR+FET (31x60mm)
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Complex distal arch & descending Ao disease
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Take Home Message

Aggressive arch replacement — appropriate operations for select patients with AAD
- Arch aneurysm >4 cm - Connective tissue disease
- Intimal tear at the arch - Dissection of the arch branches with malperfusion
- Younger patient (< 70 years)

— Tailored approach based on surgeon, center experience and patient presentation

 Frozen ET — asafe alternative to cET with AAD during arch replacement
— Benefit: mortality < Damage: spinal cord ischemia
— Rates of late reintervention and false lumen non-thrombosis may be lower
— FET may be considered with complex distal arch & descending Ao disease
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