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SUMMARY

Introduction This paper aimed to present a hybrid approach as a less invasive and acceptable treatment.
Case outline Because of respiratory failure, the patient was deemed at high risk for open repair. Standard
thoracic endovascular aortic repair (TEVAR) was unfeasible, so the patient underwent the hybrid procedure
- partial aortic arch debranching at the first stage, followed by visceral debranching and endovascular
exclusion of thoracic aortic aneurysm as a final procedure. The postoperative course was uneventful and
the patient was discharged 10 days after TEVAR and visceral debranching.

Conclusion Staged hybrid procedure with combined debranching of the aortic arch and visceral arter-
ies is feasible and should be considered as an alternative treatment option in patients with high-risk for

open repair.
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INTRODUCTION

Hybrid treatment with visceral and arch vessel
debranching followed by thoracic endovascular
aortic repair (TEVAR) has been used to treat
high-risk patients and therefore allows treat-
ment in this population group [1, 2, 3]. This
paper aimed to present a hybrid approach as a
less invasive and acceptable treatment.

CASE REPORT

A 56-year-old male was admitted to our hospi-
tal due to chronic dissecting aneurysm of the
thoracic aorta with the maximum diameter of
8 cm (Figure 1). Visceral and infrarenal part of
the abdominal aorta was free of dissection and
aneurysmal disease. A few years ago, he suf-
fered acute aortic dissection. Considering co-
existing chronic obstructive pulmonary disease
(forced expiratory volume in the first second
was 50%), the patient’s condition carried high
risk for open repair. Multidetector computed
tomography with angiography (MDCTA) im-
aging showed that standard TEVAR was un-
feasible because of inappropriate characteris-
tics of the proximal and distal sealing zone, so
staged hybrid procedure was selected. Partial
debranching of the aortic arch and visceral
arteries provided an adequate length of both
sealing zones of 25 mm. To achieve adequate

proximal sealing zone for stent-graft deploy-
ment in the Ishimaru zone 1 of the aortic arch,
we performed extrathoracic paratracheal ca-
rotid-carotid bypass in a right-to-left manner
in conjunction with carotid-subclavian bypass
using 8 mm tubular Dacron graft. After the
transverse section of the left common carotid
artery, the proximal part was ligated, while the
distal part was anastomosed to the Dacron
graft in an end-to-side fashion. The end-to-
side anastomosis was also created to the left
subclavian artery. We always endeavor to ligate
the subclavian artery. However, in this case, the
prevertebral part of the subclavian artery was
difficult to approach. The left subclavian artery
originated from the proximal landing zone, 12
mm away from the entry tear. Hence, it was
expected that stent-graft would cover the ar-
tery origin preventing the endoleak from the
left subclavian artery. Otherwise, endovascular
occlusion of the artery would have been indi-
cated. The procedure was performed under
general anesthesia. The carotid shunt was not
used because the retrograde flow from com-
mon carotid arteries was pulsatile. The post-
operative course was uneventful, so two days
later we performed visceral debranching via
the midline laparotomy. The right common
iliac artery was selected as an adequate inflow
vessel for visceral debranching. Celiac trunk
(CT) revascularization was accomplished via
bypass to the common hepatic artery (CHA)
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Figure 1. Multidetector computed to-
mography with angiography in volume
rendering reconstruction; a chronic dis-
secting aneurysm of the thoracic aorta

in an end-to-side fashion. CT and CHA were approached
through the gastrohepatic ligament in the lesser sac, while
superior mesenteric artery (SMA) was identified at the
base of the transverse mesocolon proximally to the origin
of the middle colic artery. We used a jump graft (tubular
Dacron graft of 8 mm) from the SMA to the CHA. The
graft was passed retroperitoneally from the right common
iliac artery to the SMA and then behind the pancreas to
the CHA. The CT and SMA were ligated after completion
of the bypass to avoid retrograde filling of the aneurysm
sac. TEVAR was performed immediately after visceral
debranching via the left transfemoral approach (Figure 2).

The thoracic aortic aneurysm was excluded using three
Valiant Thoracic Stent Grafts (Medtronic Vascular, Santa
Rosa, CA, USA) deployed above the renal arteries upwards
to the innominate artery using the distal-to-proximal im-
plantation technique which enables the deployment of a
larger diameter stent-graft into a smaller diameter graft.
Oversizing at the proximal and distal landing zone was
10-15%. To prevent paraplegia, cerebrospinal fluid drain-
age was used during the following 72 hours to maintain
the intrathecal pressure below 10 mmHg and mean arterial
pressure was targeted at > 80 mmHg. The postoperative
course was uneventful and the patient was discharged 10
days after TEVAR and visceral debranching. After five
years of follow-up, MDCTA showed the regular position
of the stent-graft and regular patency of the supra-aortic
and visceral debranching (Figure 3).

This case report was approved by the institutional eth-
ics committee, and written consent was obtained from the
patient for the publication of this case report and any ac-
companying images.
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Figure 2. Completion angiography af-
ter thoracic endovascular aortic repair

Figure 3. Multidetector computed tomography with
angiography in volume rendering reconstruction, five
years after thoracic endovascular aortic repair

DISCUSSION

In this paper, we report a case with a chronic dissecting
thoracic aortic aneurysm who successfully underwent hy-
brid procedure. In terms of age and respiratory comorbid-
ity, our patient was considered high risk for conventional
open repair of a thoracic aortic aneurysm, which would
require thoracophrenolumbotomy, single-lung ventilation,
and aortic cross-clamping. A less invasive hybrid approach
was indicated as an acceptable treatment. Its theoretical
advantages implicate avoiding extensive two-cavity expo-
sure, aortic cross-clamping, and extracorporeal circulation.
Dissecting aortic aneurysm involved the thoracic part from
the left subclavian artery to the CT. In order to achieve the
adequate length of sealing zones and endograft apposition
to the inner aortic curvature, partial arch debranching and
retrograde bypass to the CT and the SMA were necessary.
We opted for a two-stage hybrid treatment. Extra-thoracic
partial debranching of the aortic arch was performed as a
first procedure. We used the pretracheal route for crossover
right-to-left carotid-carotid bypass, which we considered
easier for tunneling and with more space for anastomosis
creation. Other authors prefer the retropharyngeal route as
a shorter and more direct path across the neck [4]. Also, in
elective cases in which the left subclavian artery is going to
be covered by endograft, we always perform a left carotid
to subclavian artery bypass to prevent spinal cord isch-
emia, stroke, and arm claudication. Visceral debranching
did not include renal arteries revascularization, so TEVAR
was performed during the same procedure. In cases that
require renal arteries clamping and revascularization, some
authors recommend that TEVAR should be performed a

361



362

few days after visceral debranching to allow the kidneys
to recover from the ischemia associated with the bypass
before subjecting them to the nephrotoxic iodinated con-
trast during TEVAR [5]. Because of extensive coverage of
the thoracic aorta, our patient was deemed as a high risk
for spinal cord ischemia, hence prophylactic cerebrospinal
fluid drainage was used as recommended by current guide-
lines of the European Society for Vascular Surgery [6].

Instead of hybrid procedures, in some institutions total
endovascular repair is possible using custom-made and
physician-modified fenestrated and branched devices, as
well as parallel graft techniques (chimney/periscope).

Published mid-term results of endovascular renal and
visceral artery revascularization are encouraging. Recently
published studies showed a high technical success rate of
94-96% and primary five-year visceral arteries patency of
93% after fenestrated and branched endografts; however, in
the same period, reinterventions were necessary in half of
the cases [7, 8]. Also, Tsilimparis et al. [7] showed favorable
outcomes of this technique, which is associated with lower
mortality and morbidity (acute renal failure and mesen-
teric ischemia) in comparison to the hybrid procedure.
High device costs and long manufacturing of custom-made
fenestrated and branched devices limit this technique in
cases with huge and symptomatic aneurysms. Also, these
devices are not available in many centers in developing
countries. Alternative “off the shelf” endovascular tech-
niques, like parallel graft techniques and physician-mod-
ified fenestrated stent-grafts, involve the use of standard
grafts with good short-term and mid-term results [9-15].
Considering the anatomy of our case, we deemed that the
diameter and shape of the true lumen were inadequate
to accommodate two chimney grafts for the CT and the
SMA. Furthermore, we assessed that periscope graft in
these arteries would be associated with acute angulation
and risk for thrombosis.

Fenestrated stent-grafting in the aortic arch is techni-
cally challenging due to difficulties in stent-graft orien-
tation and fenestration positioning. In situ fenestration
techniques might avoid these problems, but because of
possible issues with stent-grafts durability and ischemic
complications during temporary carotid arteries cover-
age, this technique has not been widely adopted [16, 17,
18]. In recent years, arch branched endografts have been
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Staged hybrid procedure with combined debranching
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high-risk for open repair.
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MpuKas xubpugHe npouesype (BMcLepanHor u napumjanHor ‘aebpaHumnHra’ nyka
aopTe) y TPeTMaHy KOMMNIEKCHe aHeypu3Me TopakoabaoMHHaNHe aopTe

Yy €HA0BACKYNapHOj epu

Munow Cnagojesuh'? Urop Konuap'?, MeTap 3nataHoBuh?, Catba JoBaHoBWR?, J1azap Jasugosuh'?

'YHuep3utet y beorpagy, MeguumHckn dakynter, beorpag, Cpbuja;

2KnuHnuku yeHTap Cpbuje, KnuHuka 3a BackynapHy 1 eHaoBackynapHy xupyprujy, beorpag, Cpbuja;
*KnuHuukm yeHTap Cpbuje, LieHTap 3a pagronorujy n MarHetHy pesoHaHuy, beorpag, Cp6uja

CAMETAK

YBop Linm oBor paga 610 je fa npukaxe xmbpuaHu TpeTMaH
Kao Matbe MHBA3VBHY Y MPKXBaT/bMBY ONLMjy Neyetba.
Mpukas 6onecHMKa 360r 3HaUajHOT PECNMPaATOPHOT KOMOPOU-
JuTteTta 60N1eCHUK je 610 HEMPUXBAT/LMBOT PU3MKa 3a Knacuy-
Hy OTBOPEHY XVPYPrujy aHeypusmMe TopakasHe aopte. Takohe,
CTaHAAPAHU eHAO0BACKYNapHY TPeTMaH Huje 6vo moryh 36or
HeafeKBaTHe NPOKCMMaJlHe 1 AnCTanHe 3o0He duKcauuje, Te
je bonecHuK TpeTnpaH xnbprgHom npoueaypom. Mpoueaypa
je paheHa y oBa akTa. Y MpBOM aKTy yuMkbeH je napuujanHm
'AebpaHumHr’ (eHrn. debranching — onBajatbe rpaHa of rnaBHor
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cTabna) nyka aopte. Y Apyrom akTy yUntbeH je BUCLiepanHu
'AebpaHuvHr, Moce Yera je aHeypri3Ma TopaKasiHe aopTe eKc-
KnyAvpaHa nMniaHTaumnjom cTeHT-rpadta. MoctonepatnBHm
TOK je NpoTekao 6e3 KomnanKaLuja 1 60NeCHIK je OTnyLITEH
AeceTor NoCTonepaT1BHOT AaHa.

3aksbyyak KomnnekcHa xnbpuvgHa npoleaypa y ABa akTa Koja
YKIbyuyje 'nebpaHumHr’ aOpTHOT NyKa, @ MOTOM 11 BUCLIEPATTHIX
apTepuja, NnpefcTas/ba Moryhy Tepanujcky onuujy kog onec-
HVKa ca BUCOKMM PU3MKOM 32 OTBOPEHO XUPYPLLKO Jleuere.
KmbyuHe peun: eHgoBackynapHa npoLeaypa; aHeyprsma aopTe;
aopTHa Ancekumja
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