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Indications and Short-term Results of Open Surgical Repair of
Abdominal Aortic Aneurysm in an Endovascular Era

Young-Nam Roh, M.D., Yang Jin Park, M.D., Dong-Ik Kim, M.D., Kwang-Bo Park, M.D.},
Young-Soo Do, M.D.1 Seung Hyuk Choi, M.D.2 Duk-Kyung Kim, M.D., Young-Wook Kim, M.D.

Division of Vascular Surgery, Department of Surgery, Departments of "Radiol ogy, Ca'rdlology, Samsung Medical Center (SMC),
Sungkyunkwan University School of Medicine, Seoul, Korea

Purpose: To assess the role of OR in treatment of AAA patients, we reviewed the indications and our current
results of OR of AAA.

Methods: We retrospectively investigated the database of 366 patients (mean age, 68.3+8.7 years, male 86%) who
underwent open surgical (n=291, 80%) or endovascular treatments (n=75, 20%) of AAA in a tertiary referral center
between Sep. 2003 to Aug. 2010. Treatment-related morbidities and mortality rates within 30 days were investi-
gated according to the indications for treatment, clinical features, anatomic location, and underlying causes of
AAA.

Results: According to the location of AAA, we treated 343 (94%) infrarenal, 17 (5%) juxtarenal and 6 (29%)
suprarenal AAAs. Underlying causes of AAA were degenerative (90%), infected (3%), inflammatory (3%), Marfan’s
syndrome (2%), and vasculitis (0.5%). Clinically, 338 (92%) were non-ruptured and 28 (8%) were ruptured AAAs.
75% of patients were treated with OR after the inception of reimbursement of aortic device while 25% of patients
were treated with EVARs. The operative mortality rates of OR was 0.4% in patients with non-ruptured infrarenal
AAA, 0% in patients with non-ruptured juxta- and suprarenal AAA and 21.4% in ruptured AAA patients.
Conclusion: In an era of endovascular treatment of AAA, we have experienced excellent surgical results after
OR in patients with non-ruptured AAA with various clinical features. Though EVAR is rapidly replacing OR
in treatment of infrarenal AAAs, OR has its own role in treatment of AAA patients with unfavorable conditions
for EVAR. The role of OR should not be underestimated. (J Korean Surg Soc 2011;80:212-220)
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Fig. 1. Treatment algorithm for patients with abdominal aortic
aneurysm (AAA).
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Table 1. Procedural details of open repair of abdominal aortic
aneurysm (AAA) (n=291)

Non-ruptured ~ Ruptured
Procedures n=263) (n=28)
Status
Elective 246 (94%) -
Emergent 17 (6%) 28 (100%)
Approach
Transperitoneal 237 (90%) 28 (100%)
Retroperitoneal 26 (10%) -
Aortic clamping
Infra-renal 240 91%) 23 (82%)
Supra-renal 18 (7%) 1 (4%)
Supra-celiac 5 2%) 1 (4%)
None — 3* (11%)
Graft material
Prosthetic graft 255 97%) 25 (89%)
Cryopreserved aortic allograft 7 3%) -
Autogenous arterial patch 1 (0.4%) -
Bifurcated 200 (76%) 19 (68%)
Tube graft 60 (23%) 5 (18%)
Axillo-bifem. 1 (0.4%) 1 4%)
Patch " 2 (1%) -
Adjuvant procedure
Cholecystectomy 15 (6%) -
Hypogastric artery reconstruction 22 (8%) -
Renal artery reconstruction 10 4%) 1 4%)
Omental wrapping 11 (4%) 1 (4%)
Left renal vein division 6 2%) —
Closure of enteric fistula 2 (1%) -
Removal of aortic stent graft 1 (0.4%) 3 (11%)

*Intraoperative death before aortic clamping; TAutogenous arterial
patch of aneurysmal neck for saccular aortic aneurysms due to my-
cotic origin with hypogastric artery and one PTFE patch.
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Table 2. Dermographic and clinical characteristics of 366 patients who underwent open surgical or endovascular repair of abdominal aortic
aneurysm (AAA)

Open repair (N=291)
Characteristics EVAR (N=75) Total (N=366)
Non-ruptured (n=263)  Ruptured (n=28)

Mean age, yr (range) 67.6£9.3 (31~86) 70.3£8.6 (45~81) 70.2+5.9 (59~84) 68.3£8.7 (31~86)
Male (%) 218 (83%) 24 (86%) 71 (95%) 313 (86%)
Clinical presentation of AAA
Asymptomatic pulsating mass 190 (72%) - 75 (100%) 265 (72%)
Abdominal or back pain 65 (25%) 22 (79%) - 87 (24%)
Hemorrhagic shock - 5 (18%) - 5 (1%)
Aortic occlusion 2 (0.7%) - - 2 (0.5%)
Infected aneurysm 11 (4%) 1 (4%) - 2 (3%)
Aorto-enteric fistula 2 (0.7%) - - 2 (0.5%)
Distal artery embolization 2 (0.7%) - - 2 (0.5%)
Comorbidities
Hypertension 173 (66%) 19 (68%) 54 (72%) 246 (67%)
Coronary artery disease 87 (33%) 7 (25%) 23 (31%) 117 (32%)
Prior CABG* 23 9%) 1 (4%) 4 (5%) 28 (8%)
Remote (>6 mo) 14 (5%) - 3 4%) 17 5%)
Recent (<6 mo) incidental 7 (3%) 1 (4%) 1 (1%) 9 2%)
Planned preliminary 2 (0.8%) — - 2 (0.5%)
Prior PCI' 32 (12%) 3 (11%) 9 (12%) 44 (12%)
Remote (>6 mo) 23 (9%) 3 (11%) 8 (11%) 34 (9%)
Recent (<6 mo) incidental 5 2%) - 1 (1%) 6 2%)
Planned preliminary 4 (1.5%) - - 4 (1%)
Medical treatment 35 (13%) 3 (11%) 8 (11%) 46 (13%)
Diabetes mellitus 51 (19%) 4 (14%) 14 (19%) 69 (19%)
Chronic renal insufficiency 10 (4%) 4 (14%) 1 (1%) 15 (4%)
S Cr 2~3 mg/dl 7 (3%) 3 (11%) - 10 (3%)
S Cr >3 mg/dl 2 (0.7%) 1 (4%) - 3 (1%)
Dialysis-dependent 1 (0.4%) - 1 (1%) 2 (0.5%)
COPD " >Moderate’ 20 (8%) - 7 (9%) 27 (1%)
Symptomatic CVD' 24 (9%) 1 (4%) 8 (11%) 33 (9%)
Malignant tumor’ 29 (11%) 4 (14%) 13 (17%) 46 (13%)

*Coronary artery bypass grafting; "Percutaneous coronary intervention; T Chronic obstructive pulmonary disease; SPost-bronchodilator
FEV|/FVC<70% and FEV,<80% predicted, ! Cerebrovascular disease; TStomach cancer, 17; Colon cancer, 7, Lung cancer, 4; Prostate
cancer, 5; Renal cell cancer, 4; Bladder cancer, 3; Liver cancer, 2; Head & Neck cancer, 2; Breast cancer, 2.
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Table 3. Lesion characteristics of 366 patients who underwent open surgical or endovascular treatment of abdominal aortic aneurysm (AAA)

Open repair (n=291)

Characteristics EVAR (n=75) Total (N=366)
Intact (n=263) Ruptured (n=28)
Etiology
Degenerative 233 (89%) 23 (82%) 75 (100%) 331 (90%)
Inflammatory 10 (4%) 2 (7%) - 12 (3%)
Infected 10 (4%) 2 (7%) - 12 (3%)
Marfan’s syndrome 9 3%) - - 9 2%)
Takayasu’s arteritis 1 (0.4%) - - 1 (0.3%)
Behcet disease - 1 (4%) - 1 (0.3%)
Anatomic location
Infrarenal 241 (92%) 27 (96%) 75 (100%) 343 (94%)
Juxtarenal 16 (6%) 1 (4%) - 17 5%)
Suprarenal 6 2%) - - 6 2%)

Fig. 4. A patient who required open conversion during EVAR. (A) Completion angiogram during EVAR shows extravasation of contrast
agent after deployment of the aortic stent graft with suprarenal fixing device. (B) An operative finding of ruptured abdominal
aortic aneurysm (AAA) showing aortic stent graft. (C) Excised aortic stent graft device (Zenith®): suprarenal stents were removed
during the operation. (D) Follow-up CT angiogram shows abdominal aortic and the left renal artery reconstructions.
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Table 4. Reasons for infeasibility of EVAR in AAA patients

Table 5. Postoperative morbidity and mortality after open abdomi-

(N=221%) nal aortic aneurysm (AAA) repairs (n=291)
Reasons No (%) Complications Non-ruptured Ruptured
Anatomical reason (n=263) (n=28)
Proximal neck Acute myocardiac infarction* 14 (5.3%) 4 (14.2%)
Angulation > 60° 32 (11%) Acute renal failure " 10 (3.8%) 9 (32.1%)
Length<15 mm 32 (11%) Acute respiratory distress 12 (4.6%) 13 (46.4%)
Diameter< 18 mm or >28 mm 13 (4%) syndrome "
Distal aortic diameter<17 mm 7 2%) Multi-organ failure® 5 (1.9%) 10 (35.7%)
Iliac artery Leg artery embolism 2 (0.8%) 1 (3.6%)
Unavailable to preserve 1 hypogastric artery 34 (11%) Ureteral injury 2 (0.8%) -
due to iliac artery aneurysms Left colon ischemia 4 (1.5%) 3 (10.7%)
Small diameter (<7.5 mm) or occlusion 18 (6%) Bleeding required reoperation 6 (2.3%) -
Common iliac artery length<10 mm 10 3%) Thoracic spinal cord ischemia 1 (0.4%) 1 3.6%)
Juxtarenal or suprarenal AAA 16 (5%) Operative mortality 1/263 (0.4%) 6/28 (21.4%)
Thrombotic occlusion of AAA 2 (1%) Infrarenal AAA 1/241 (0.4%) 6/27 (22.2%)
Physiologic or clinical reason Juxtarenal & suprarenal AAA  0/22 (0%) 0/1 (0%)
Age<60 years 17 (6%) Infected AAA 0/10 (%) 1/2 (50%)
Ruptured AAA 17 (6%) Inflammatory AAA 0/10 12 (50%)
Infected aneurysm 5 2%) Marfan’s syndrome 0/9 -
Marfan’s syndrome 7 2%) Aorto-enteric fistula - 02 (0%)
Contrast al?ergy or sCr>2.§ mg/dI. 3 (%) *According to WHO diagnostic criteria; TSerum Cr level elevatio
Symptomatic AAA due to impending rupture 5 2%) . + .
. . ; > . n>50% of preoperative level; ' Ventilator care for>3 days after
Combined with type B thoracic aortic dissection 2 (1%) surgery; §Except mortality cases
Patient refuse 1 (0.3%) ’ '

*Patients number after inception of reimbursement for aortic stent
graft.
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