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Which Arterial Cannulation is Better for Acute Type a Aortic Dissection Repair?
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It is strongly believed that surgical results of management of acute type A dissection of the ascending aorta (AAD) are
influenced by perfusion technique and cannulation site for cardiopulmonary bypass. From January 2010 to March
2016, 120 patients underwent emergency surgical repair of the AAD (mean age 52425 years, 78 male, 42 female).
Medical records of 120 patients who received femoral (70), aortic arch (21), direct ascending aorta (18), carotid
(10) or innominate artery (1) cannulation were reviewed. The hospital mortality rate was 12,5% (15 of 120); and not
related to cannulation sites. The optimal site for aortic input for the repair of AAD should be chosen according to

patient’s status.
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There is no agreement at present as to which is the
optimal site for artery cannulation for cardiopulmonary
bypass (CPB) in repair of acute type A aortic dissection
(AAD). The femoral artery remains the most popular site
for arterial input during operation [4]. Recently axillary
artery cannulation is becoming a new standard technique
aimed to avoid cerebral atheroembolization [5]. Some have
employed either the carotid or axillary artery cannulation
alone or in combination with femoral artery cannulation to
overcome the drawbacks of single cannulation [6]. Several
surgical groups prefer direct true lumen cannulation into
dissected ascending aorta in surgery for this pathology. Thus,
there are advantages and disadvantages in each cannulation
technique.

Objective. We evaluated the safety and efficacy of
different cannulation sites of the dissected ascending aorta
in acute type A dissection.

Materials and methods. From January 2010 to March
2016, 120 patients underwent emergency surgical repair of
the AAD (mean age 52425 years, 78 male, 42 female). All
patients were operated on an emergent basis after the onset
of aortic dissection within one week. All operations were
performed either under deep hypothermic circulatory arrest
(DHCA) alone or with the advent of antegrade selective
cerebral perfusion. The average duration of circulatory
arrest was 42+17 min and that of myocardial ischemia was
127441 min.

The arterial cannulation site was decided individually,
according to patient status and surgeon preference. Femoral
artery was chosen as the site of arterial return in 70 patients,
ascending aorta — in 18. A site in the aortic arch was
chosen for cannulation in 21. We prefer to use this site if
preoperative computed tomography angiography does not
reveal additional intimal tears in an arch.

Open true lumen cannulation of the ascending aorta
was performed in 5 patients with rupture of false lumen
of dissected ascending aorta, cannulation of left carotid
artery through a side graft — in 10, innominate artery
— in one. Hemiarch aortic replacement was done in
23, supracoronary aortic replacement with aortic cusp
resuspension — in 73, David operation — in 5 patients with
Marfan syndrome, modified Bentall procedure — in 19
patients.

Results. The hospital mortality rate was 12,5% (15 of
120); during 2013—2016 years — 8.2% (5 of 61). The fatal
cases were not related to cannulation sites but to bleeding
(10.8%), low cardiac output (10%), renal insufficiency
(5%) and mostly were associated with preoperative
hemodynamic status. The permanent neurologic deficits
occurred in 5 (4.1%) patients, temporary neurologic
dysfunction — in 9 (7.5%) and were not associated with
site of arterial input.

Discussion. Ascending aortic dissection (Stanford
type A or DeBakey type I ) is a surgical emergency
associated with a high morbidity and mortality and is
still a surgical challenge. Several techniques to establish
a cardiopulmonary bypass for the emergency treatment
of AAD have been reported, including femoral,
subclavian, axillary, carotid artery, transapical or aortic
cannulation[1, 3, 6]. It is strongly believed that surgical
results of management of acute type A dissection of the
ascending aorta are influenced by perfusion technique
and cannulation site for CPB [2]. We have postulated
that the site of cannulation depends not only on surgeons
preference but on the inadequate organ or limb perfusion,
on anatomical condition in particular patient — is false
lumen of ascending aorta thrombosed or not, and on how
really quick is need to institute the CPB.
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Femoral cannulation is one of the most often used
options for arterial return in AAD, was accomplished in 70
patients. However, due to complex anatomic interactions
between the true lumen and the false lumen along the entire
dissected aorta especially in DeBakey type 1, retrograde
flow can possibly cause malperfusion and need conversion
to another site. Although the real benefit of alternative
to femoral cannulation technique, for example axillary
or ascending aorta, remains controversial, we as others
are inclined to cannulate true lumen of ascending aorta.
Therefore, in 21 patients the cannulation of aortic arch
in the site of lesser curve, which is usually uninvolved in
dissection, was performed. However, in 3 cases the cannula
was inserted in false lumen as it was recognized after aorta
was opened.

The innominate artery cannulation was used for both
CPB and selective antegrade cerebral perfusion in one
patient, in whom the longer period of DHCA was expected
according to preoperative CT scan. Compared to femoral
artery cannulation, it is quicker to perform, avoids leg
incision and ischemic complications of leg associated with
cannulation and long bypass times. This technique provides
antegrade flow at all stages of operation and thus avoids
deep hypothermia.

For the same reason in order not to interrupt cerebral
perfusion during performing «open distal anastomosis» in
10 patients we used unilateral perfusion through carotid
artery. After cross-clamping of arch arteries during DHCA,
unilateral carotid perfusion maintaines cerebral perfusion
by simple reducing the flow in the arterial line. Proposed by
P.Urbanski both for acute dissecting and chronic aneurysm
of aortic arch this site of cannulation and technique of
perfusion provides adequate brain protection resulting
in good neurologic outcome, as verified in recent clinical
studies [7].

In 18 patients we used direct ascending aortic
cannulation that has been advocated by the Hannover
group for 20 years [1]. They described a trend toward a
lower mortality rate in patients with aortic cannulation.
This technique is easy and fast, ensuring antegrade flow
in the aorta and could be especially useful in situations of
hemodynamic instability.

Regardless of cannulation site, we inspect for
malperfusion event initially after establishing CPB. We are
monitoring the radial artery pressure on both arms, and in
the case of essential difference between measurements the
need to change the cannulation site should be considered.
To cope with life-threatening malperfusion during CPB,
arterial cannulation should be placed into the true lumen
within a short time.Placing another cannula is one of the
solutions.

Conclusion. The optimal cannulation site for the repair
of AAD is still not known and should be chosen according to
patient’s status. In really emergencies, especially in ongoing

rupture of ascending aorta, direct true lumen cannulation is
quick and safe method to start CPB. Due to relatively small
study cohort no difference was demonstrated in favor of
one method of cannulation over another. Every approach
for arterial return for AAD was associated with a acceptable
mortality rate.
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Akunit MeTOA, apTepianbHOT KAHIONALIT Kpawmi
ANA onepauin Npu rocTpomy posiwapyBaHHi
aoptu Tuny A?

Kynuk J1.B., bewnen O.M., Asepuyk B.I., Mpouwmk I.C.,

Open KO.I., ®epopetrko B.MM., CrepHiok AM.,
Masnos B.T.

Pesynbratu xipypriyHoro JjiikyBaHHSI TOCTPOTO pO3IlIapy-
BaHHS BUCXiTHOI aOpTU TUITY A BBaXalOTh 3aJCKHUMM Bif
MiCIIsl KAHIOJISMIL UISI TIPOBEOEHHS INTYYHOIO KpPOBOOOITYy
i MmeTomuku nep@dysii. 3 ciung 2010 mo 6epesenn 2016 poky
BUKOHAHO ypreHTHi omepauii y 120 xBopux (cepemHiii Bik
52125 pokiB, 78 4oJoBikiB, 42 xiHku). [IpoaHasnizoBaHo gaHi
120 xBopux, y AKUX 30iiCHEHO KaHIOJISILIiI0 CTETHOBOI apTepii
(70), myru aoptu (21), mpsAMY KaHIOJSIIIO BUCXiTHOI aOpTH
(18), conHoi aprepii (10) i OpaxiouedanbHoro croBoypa (1).
TocmitanbHa JeTanbHicTh ckiaana 12,5% (15 3 120) i He Oyia
MOB’si3aHa 3 MiclieM apTepiajibHOl KaHosii. OnTrMaabHe
Miclle UIST apTepiabHO1 KaHIOMALIT CIil BUOUPATU 3aJIEXKHO
BiJl KOHKPETHOTO KJIIHIYHOTO BUTIAAKY.
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Karouoei caosa: cocmpe pozwapysanus aopmu muny A, ap-
mepianvHa KaHAAYIA.

Kakoi meTop apTepuanbHOM KaHIONALMK Nyylue
ANA onepaumii NpyU OCTPOM PacCcIOEHUMMU aopTbl
TMna A?

Kynbik J1.B., bewnen .M., Asepuyk B.I., Mpoubik N.C.,
Open HO.I., ®egopeHko B.I., CrepHiok A.M.,
MNasnos B.T.

PeSyJ'[I)TaTLI XUPYPIru4yeCKoro JICYECHUA OCTpOro pacciio-
€HUSI BOCXOASIIEH a0OpThl TUIIA A CcUMTAIOT 3aBUCSIIINMHU OT
MECTa KaHIOJIAIMN OJId IPOBECACHUA NCKYCCTBEHHOTO KPOBO-

obOpaieHus u Meronuku repdysuu. C supapst 2010 mo mapt
2016 roma BBITIOTHEHBI YpreHTHBIE onepavii y 120 60JBHBIX
(cpemumii Bo3pact 52+25 jet, 78 MyXumH, 42 XEHIIWHBI).
IIpoananusupoBaHbl maHHbIe BceX 120 OOJBHBIX, ¥ KOTOPBIX
OCYIIECTBJISIIM KaHIoJsMI0 OeapeHHoit aptepun (70), my-
M aopThl (21), OpsIMyl0 KaHIOJSIIMIO BOCXOISIIIEN a0pThl
(18), conHoii aprepuu (10) u 6paxuoredanbHoro cTBoja (1).
TocrmranbHast JeTatbHOCTh coctaBwia 12,5% (15 uz 120) u
He OblTa CBSI3aHAa C METOJIOM apTepuabHON KaHIOJSIIIVH.
OnTuManabHOE MECTO JJISI apTepuabHOTO BO3BpaTa ClEAyeT
BBIOMPATh B 3aBUCUMOCTU OT KOHKPETHOTO KJIMHUYECKOTO
ciayyas.

Karouesnvie caosa: ocmpoe paccaoenue aopmsl muna A, ap-
MmepuatbHas KaHAAYUsA.



