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Extensive complex thoracoabdominal aortic aneurysm salvaged by surgical graft

providing landing zone for endovascular graft: A case report
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Abstract

BACKGRBUND

Surgical repair of complex abdominal aortic aneurysm is associated with a higher
perioperative mortality and morbidity. The advent of endovascular aortic repair
(EVAR) has reduced perioperative complications, although the utilization of such
techniques is limited by lesion characteristics, such as involvement of the visceral or
renal arteries (RA) and/or presence of a sealing zone.

CASE SUMMARY

A 60-year-old male presented with a Crawford type IV complex thoracoabdominal
aortic aneurysm (CAAA) starting directly distal to the diaphragm extending to both
common iliac arteries (CIAs). The CAAA consist of a proximal and distal aneurysmal
sac separated by a 1 cm-healthy zone in the infrarenal level. Due to the poor
performance of the patient and the expansive disease, we planned a stepwise-combined
surgery and EVAR to minimize invasiveness. A branched graft was implanted after
surgical debranching of the visceral and RA. Since the patient had renal and liver injury
after surgery, the second stage EVAR was performed 10 mo later. The stent graft was
implanted from the distal portion of surgical branched graft to both CIAs during EVAR.
The patient has been uneventful for 5-years after discharge and is being followed in the

outpatient clinic.

CONCLUSION
The current case demonstrates that the surgical graft can provide a landing zone for

second stage EVAR to avoid aggressive surgery in patients with poor performance with

a long hostile CAAA.

Key Words: Complex thoracoabdominal aortic aneurysm; Abdominal aortic aneurysm

surgery; Endovascular aortic repair; Common iliac artery aneurysm

2/10




Jang AY, Oh PC, Kang JM, Park CH, Kang WC. Extensive complex thoracoabdominal
aorticaneurysm salvaged by surgical graft providing landing zone for endovascular

graft: A case report World | Clin Cases 2022; In press

Core Tip: Complex thoracoabdominal aortic aneurysm (CAAA) is an aortic disease
requiring aggressive surgery. Herein, we report a case where branched graft was
implanted covering half of the aortic disease, followed by a stent graft inserted through

endovascular aortic repair to minimize invasiveness in a patient with extensive CAAA.

INTRODUCTION

Surgical repair of complex thoracoabdominal aortic aneurysm (CAAA) is associated
with a higher perioperative mortality['2l. Endovascular aortic repair (EVAR) has been
increasingly performed due to its minimal invasiveness that results in reduced
periprocedural complicationsP®l. However, EVAR is a challenging procedure in CAAA
without the infrarenal neck due to the lack of landing zone for the stent grafts (SGs) or
cases involving the visceral or renal arteries (RA). Herein, we report a case of CAAA
with concomitant involvement of the common iliac artery (CIA) treated by a stepwise-
combined surgery and EVAR, in which the surgical graft of the proximal half of CAAA
facilitated a sealing zone for EVAR in the distal half.

CASE PRESENTATION

Chief complaints

A 60-year-old male was referred to our clinic for a large AAA detected during
ultrasound screening of the abdominal aorta during cardiovascular screening check-up.
History of present illness

He had a history of heavy smoking (50 pack years). The patient had deyeloped mild
shortness of breath for the past 3 wk. Coronary angiography revealed g‘lronic total

occlusion of the mid right coronary artery with good collateral blood supply from the
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left coronary artery. Percutaneous coronary intervention was deferred as symptoms
subsided after medical therapy. The patient was then referred to our clinic after the
screening abdominal ultrasound revealed a CAAA.

History of past illness

The patient had a history of hypertension and renal tuberculosis 5-years prior. His
electrocorticography performance status was also dramatically decreased from 4 to 2

after his diagnosis of renal tuberculosis.

1
Personal and family history

The patient had not any personal or family history.

Physical examination

A pulsating mass was palpable in the peri-umbilical area.

Laboratory examinations
The baseline creatinine level was 1.1 mg/dL. Other laboratory findings were all within

normal limit.

Imaging examinations

Computed tomographic aortography (CTA) was performed successfully. The diagnosis
was made based on the serial axial images and its Three-dimensional reconstruction of
the CTA. The patient had a Crawford type IV CAAA consisting of a proximal and distal
aneurysmal sac separated by a 1 cm-healthy zone in the infrarenal level (Figure 1A).
The proximal AAA was a fusiform juxtarenal aneurysm (max diameter: 79 mm),
starting directly below a sharp kink at the diaphragm level and ending at
approximately 4 cm distal to the RA (Figure 1A). The distal aneurysm (max diameter:
49 mm) was fusiform starting 5 cm distal to the RA and involving both the CIAs, where

occlusion of the right internal iliac artery (IIA) was observed (Figure 1A).
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MULTIDISCIPLINARY EXPERT CONSULTATION

Due to the poor performance of the patient, we planned a stepwise-combined surgery
and EVAR (surgical debranching of the visceral /RA followed by a second stage EVAR)

to minimize invasiveness.

FINAL DIAGNOSIS

The final diagnosis was a long CAAA involving visceral arteries, RAs, and both CIAs

requiring extensive correction.

TREATMENT
Open surgery was performed by a retroperitoneal approach. Supraceliac clamping was
performed slightly distal to the diaphragm while distally clamping the infrarenal
healthy zone of the aorta. Surgery was prolonged due to difficulty in locating the small-
ibered calcified right RA. End-to-end anastomosis between the Coseli branched graft
(Gelweave® Coselli Thoracoabdominal Graft, Vascuteck-Terumo, Renfrewshire
Scotland, United Kingdom), proximal/distal aortic stump and visceral/RAs was
performed, and reinforced by the remaining aortic wall (Figure 1B). The total duration
of surgery was approximately 7 h from start to finish of anesthesia. After surgery, the
patient remained in the intensive care unit (ICU) for approximately 50 d for liver
failure, acute kidney injury (AKI), and pneumonia (Figure 2). The second stage EVAR
was delayed until the patient was physically and mentally ready for the second
procedure. He refused of undergoing any type of additional interventions, including
surgery, due to the traumatic memories of staying in the ICU for almost 2 mo. The 10-
mo post-surgical CTA showed no dysfunction of the surgical graft (Figure 1C). There
was no change in diameter of the distal AAA (maximal diameter: 49 mm), although the
diameter of the left CIA slightly increased from 27 mm to 30 mm, compared with

previous CTA.
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EVAR was performed 15 mo post-surgery. After implantation of the main SG
(Endurant 32 x 103 mm, Medtronic, Minneapolis, MN, United States) on the surgical
graft, a limb extension was deployed for the right CIA aneurysm (Endurant 16 x 156
mm). Another limb extension (Endurant 16 x 125 mm) for the left external iliac artery
and an additional SG (GORE® VIABAHN® Endoprosthesis 8 x 100 mm, Gore, Flagstaff,
AZ, United States) for the left IIA were implanted using the sandwich technique, to
preserve the left ITA (Figure 3A). Follow-up angiography revealed a type Ib endoleak in
the left IIA, which was sealed by a bare metal stent (Express™ LD 9 x 37 mm, Boston
Scientific, Marlborough, MA, United States).

OUTCOME AND FOLLOW-UP

The patient was discharged in 3 d without any complications. CTA performed 5 mo
post-EVAR showed no endoleaks or compromise of SGs (Figure 3A). CTA performed 5
years post-EVAR showed no endoleaks or graft failure (Figure 3B). Over time, the
maximal diameter of the distal AAA (49 mm to 32 mm) and CIA (30 mm to 19 mm)
were reduced. The patient has been uneventful without complaints for the following 5

years and is being followed up in the outpatient department.

DISCUSSION
Although extensive CAAAs are generally corrected by mega-aortic surgery, such
invasive strategies are associated with a high-risk of mortality and morbidity. To our
knowledge, this case is the first to demonstrate that Crawford type IV CAAA
concurrently involving bilateral CIA can be successfully treated by coordinating the
surgical graft to provide a landing zone for the infrarenal SG. This combined approach
may be a considerable optign for patients with extensive CAAA.

Crawford type IV AAA is associated with a high-risk of post-operative mortality and
morbidity with mortality. Post-operative mortality is up to 7% with high rates of
detrimental complications, such as spinal cord injury or AKII2. The preferred

treatment strategy, surgical, EVAR, or combined, is debatable, although EVAR has
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become popularized for its less invasiveness. AAA with the CIA involvement is also
associated with a high-risk surgical mortality and complicationsl3l. EVAR has not been
proven to reduce mortality, but perioperative complication rates are less severel47]. In
this patient, open surgery of the whole extent of AAA was not considered because of
the patient’s initial poor performance and high-risk. Additionally, EVAR for the
juxtarenal aneurysm was not an option for the lack of infrarenal landing zone and
angulated proximal neck. Fenestrated EVAR was also not available in South Korea at
the time. However, combined surgery was feasible because there was an intact area of
the infrarenal aorta without aneurysmal change or calcification, which enabled distal
anastomosis of the surgical graft. The branched surgical graft also facilitated a sufficient
landing zone for EVAR of the distal aneurysm and IIAs.

Although the surgery was successfully performed without any intra-operative
complications, the patient exhibited life-threatening post-operative morbidities, such as
AKI, liver failure, and pneumonia. Post-surgical AKI rate is as high as 39% in CAAA
repair, while new onset dialysis incidence is up to 4%[12l. In patients with CAAA
undergoing visceral vessel repair (VVR), the postoperative mortality was 8.9%, while
chances for hemodialysis (HD) and pneumonia were 7.6% and 17.2%, respectively!®l.
The independent predictors for mortality in patients undergoing VVR were poor
functional status, baseline creatinine, the presence of diabetes and older age. It is likely
that the patient’s poor initial performance status may have been associated with the life-
threatening liver and renal injury after surgery. The most optimal way of reducing such
liver or renal injuries is reducing ischemic timel°l. Alternative methods, such as selective
renal perfusion with cold saline or crystalloids have been introduced('l. Selective
visceral perfusion to both the hepatic and renal artery have also shown promising
results in reducing ischemic injuryl!'l. He developed AKI within 2 d of surgery and
creatinine levels were not fully recovered until discharge (Figure 2). His creatinine level
was 2.5 mg/dL at discharge. He gradually developed chronic kidney disease, which
eventually led to HD in 3 years. His bilirubin level after initial surgery was also

increased up to 35.7 mg/dL, while the exact cause of isolated bilirubinemia was not
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confirmed; abdominal ultrasound did not show obstruction of the biliary tract. The
prolonged ischemic time may have caused impairment of the liver and kidney. The
patient also developed hospital-acquired pneumonia 3-d after the surgery. He was
unable to wean from ventilator support for 49 d, which prolonged his stay in the ICU.
He was discharged 60 d after the surgery (Figure 2). These detrimental complications
altogether suggest that the patient may have had a high chance of developing a
debilitating complication had he received open mega surgery of the whole extent of

CAAA, from the supraceliac to CIA level.

CONCLUSION

This case demonstrates that surgical graft can provide a sufficient landing zone for the
EVAR in patients with extensive CAAA with the concomitant CIA involvement.
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igure 1 Computed tomographic aortography and surgical images of complex

abdominal aortic aneurysm with bilateral involvement of the common iliac artery
pre- and post-surgery and endovascular aortic repair. A: The computed tomographic
aortography image before surgery shows complex thoracoabdominal aortic aneurysm
initiating directly distal to the diaphragm level and extending to both common iliac

arteries, while the extensive lesion is separated by a short healthy zone in the infrarenal
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level; B: After surgery, the visceral and renal arteries were anastomosed to the Coselli
branched graft and the distal end of the surgical graft was sutured to the 1 cm healthy
zone; C: The main body of the stent graft was sealed to thpai_nfrarenal landing zone
facilitated by the surgical graft. SMA: Superior mesenteric artery; RA: Renal artery;

AAA: Abdominal aortic aneurysm; CIA: Common iliac artery.
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Figure 2 Diagram of hospital course after the surgery. The patient was discharged
after 60 d post-surgery. His stay in the intensive care unit was prolonged for 49 d due to
difficulty in weaning from ventilator support, initiated due to pneumonia. He also
developed liver and kidney failure. Total bilirubin peaked at post-operative day 13 up

to 35.7 mg/dL and serum creatinine was not recovered until discharge.
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Figure 3 Computed tomographic angiography images after endovascular aortic

pair. A: The computed tomographic angiography (CTA) images 5 mo after
endovascﬁlar aortic repair (EVAR); B: The CTA image of the 5-year post-EVAR showing
reduced maximal diameter of the distal abdaninal aortic aneurysm and common iliac
artery aneurysm. SMA: Superior mesenteric artery; RA: Renal artery; AAA: Abdominal

aortic aneurysm; CIA: Common iliac artery.
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