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Giant abdominal aortic aneurysms

Joshua I. Ng, BSE, Tuong Nguyen, MD, Anand Tarpara, MD, Dawn Salvatore, MD, FACS,
Paul DiMuzio, MD, FACS, and Babak Abai, MD, FACS, Philadelphia, Pa

ABSTRACT

Giant abdominal aortic aneurysms (AAAs) are defined as AAAs >10 to 13 cm in the maximum transverse diameter. We
have described a case of a patient who had presented for open repair of an 18-cm AAA and a review of reported cases of
giant AAAs >10 cm in the maximum transverse diameter. Forty cases were compiled. The average maximum AAA
diameter was 14.5 + 41 cm. The AAA was ruptured on presentation in 12 patients (30%). Of the 40 cases, 34 (85%) were
repaired with open surgery. The reported mortality was 15%. Despite the case complexity, five endovascular repairs were

attempted. (J Vasc Surg Cases Innov Tech 2021;7:659-64.)

Keywords: Giant abdominal aortic aneurysm; Giant aneurysm; Abdominal aortic aneurysm; Open repair of abdominal
aortic aneurysm; Endovascular repair of abdominal aortic aneurysm

Giant abdominal aortic aneurysms (AAAs) have a varied
definition, including >10 cm,! 11 cm,? and 13 cm®* in
diameter. Regardless of the diameter used for classifica-
tion, AAAs of this caliber are rare, with previous studies
reporting a prevalence of AAAs >8 cm of 0.03%.° This
low prevalence could have resulted from the current
practice of close follow-up for AAAs >4 cm and prompt
elective repair of AAAs >55 cm.® Furthermore, the high
annual rupture rates of 30% to 50% for AAAs >8 cm
have limited the maximum diameter of AAAs found at
presentation.”

When patients do present with giant AAAs, these AAAs
pose unique challenges for repair. We aimed to elucidate
the unique characteristics of giant AAAs and highlight
the challenges in their management by presenting one
case from our institution and to conducting a review of
the reported data. We used the most inclusive definition
of giant AAAs reported (ie, >10 cm).

A review of the medical records of a patient who had
presented to our institution for repair of an 18-cm AAA
was conducted. The demographic data, medical history,
aneurysm characteristics, and perioperative course were
recorded. The available preoperative imaging studies
and intraoperative video were also reviewed.
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A search for reported cases was performed using the
terms “giant” or “massive” and “abdominal aortic aneu-
rysm.” Only studies detailing the repair of AAAs meeting
our definition of a giant AAA of >10 cm in diameter were
included, with 37 reports found. The references listed in
the reviewed studies were also investigated. No limits
were set on the publication date; the final list included
studies reported from 1988 to 2020. The cases from our
review and the case at our institution yielded a total of
40 unigue patients (Table |). The patient demographics,
including age, gender, and comorbidities, were recorded.
The AAA characteristics, including size, location, acuity,
presenting symptoms, chosen intervention, and
postoperative course, were also recorded.

CASE REPORT

A 68-year-old man with a medical history of alcohol use disorder
and 70 pack-year smoking history was transferred from an
outside hospital for management of an incidentally discovered
giant AAA. He had been brought to the outside hospital after
being found down at home owing to alcohol intoxication. On pre-
sentation, the patient’s vital signs were as follows: blood pressure,
106/81 mm Hg; heart rate, 80 bpm; respiratory rate, 22 breaths per
minute; and oxygen saturation on room air, 99%. On a review of
the systems, he reported an abdominal mass that had been
increasing in size for several years without any associated abdom-
inal or back pain. Despite the enlarging abdominal mass, he had
not sought care and had undergone no previous workup for
the AAA. The physical examination revealed a firm, pulsatile
abdominal mass and a right inguinal hernia.

Computed tomography with intravenous contrast demon-
strated a massive, fusiform aneurysm of the abdominal aorta
measuring 18 cm in the transverse diameter beginning at the level
of the renal arteries and extending to the aortic bifurcation (Fig 1).
In addition, a 90° angulation was present at the level of the renal
arteries. No retroperitoneal collection was observed to suggest
aneurysm rupture had occurred. Additionally, the rightiliac artery
was occluded.
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Table I. Compiled AAA cases

10 65 Male Infrarenal Ruptured Open Home, POD 58 14

10 71 Male Infrarenal Intact Open Home, POD 10 28

10 82 Male NR Intact EVAR Home, POD 5 29

10 83 Female Infrarenal Intact Open Home, NR 17

10.3 84 Male Infrarenal Intact EVAR Home, POD 27 18

n 73 Male Crawford IV Intact Open Home, POD 15 27

12 74 Male Pararenal Intact Open Home, POD 7 32

13 76 Male Infrarenal Ruptured Open Home, POD 10 34

135 75 Male Infrarenal Ruptured Open Home, NR 35

14 70 Male Juxtarenal Intact Open Home, POD 3 36

14.7 35 Male Juxtarenal Intact Open Home, POD 5 8

15 69 Female Infrarenal Intact Open NR 37

15 76 Male Infrarenal Intact Open Home, POD 19 12

15 90 Female NR Intact Nonoperative Death, NR 20

15.5 71 Male Juxtarenal Intact Open Home, POD 6 3

18 68 Male Pararenal Intact Open Home, POD 5

18 83 Male NR Ruptured Open Home, POD 7 41

20 34 Male Infrarenal Intact Open Home, POD 10 n

22 66 Male Infrarenal Ruptured Open Home, POD 121 21

25.6 79 Male Infrarenal Intact Open Home, POD 39 42

The patient was brought to the operating room for open AAA concern for active infection. An open technique was selected

repair (Fig 2) with a rifampin-soaked, bifurcated, 24-mm x 12-mm owing to the short, angulated aortic neck that would have compli-
Dacron graft (Maguet Cardiovascular, Wayne, NJ). The graft cated endovascular repair. The patient was placed in the
was soaked in rifampin in accordance with our institutional right lateral decubitus position for a retroperitoneal approach

guidelines and surgeon preference, despite the absence of through the eighth intercostal space. A retroperitoneal approach
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Fig 1. Preoperative computed tomography angiograms demonstrating an 18-cm abdominal aortic aneurysm
(AAA) with severe neck angulation. A, Axial imaging study demonstrating a maximum diameter of 18 cm and
large amount of intramural thrombus. B, Coronal imaging study demonstrating maximum diameter of 18 cm.
C, Sagittal imaging study demonstrating aortic neck angulation. D, Coronal imaging study demonstrating aortic
neck angulation. E, Anteroposterior view of preoperative computed tomography angiogram with three-
dimensional reconstruction. F, Lateral view of preoperative computed tomography angiogram with three-
dimensional reconstruction.

Fig 2 Intraoperative photographs. A, The patient was placed in the rlght lateral decubltus position. B, A large
amount of intramural thrombus was evacuated. C, Final placement of aortic graft before closure of the
aneurysmal sac around the graft.

was preferred because of the improved exposure for possible Distal control was obtained at the left coommoniiliac artery, because
suprarenal clamping. Proximal control was obtained by clamping the right common iliac artery was occluded on imaging. The
above the superior mesenteric artery, below the celiac artery. estimated blood loss was 2.2 L, and the patient received 5 U of
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Fig 3. One-month postoperative image in outpatient
clinic.

packed red blood cells, 5 U of fresh frozen plasma, and 2 U of
platelets. Endarterectomy of the right common iliac was also
performed.

The patient recovered well postoperatively and was discharged
5 days after surgery. He was seen in the office at 10 days, 1 month,
and 5 months after discharge and was doing well without any
complications (Fig 3). The patient provided written informed
consent for the report of his case.

DISCUSSION

The average age of the patients in our literature review
was 72 + 16 years, with an 87.5% male predominance
(Table I1I). The common comorbid conditions included
smoking (53.1%) and hypertension (50%). Coronary artery
disease, myocardial infarction, cerebrovascular accident,
and hyperlipidemia were recorded for fewer patients
(Table 11). These common comorbid conditions also
matched the findings from other studies.>® Unique co-
morbid conditions included Takayasu arteritis® Marfan
syndrome® Behcet disease'" a Jehovah's witness
requiring an autologous transfusion,'> and ischemic car-
diomyopathy requiring cardiopulmonary bypass during
AAA repair.® Complete data for the included cases are
listed in the Supplementary Table (online only).

Abdominal pain (47.2%), back pain (36.1%), and nausea
or vomiting (25%) were the most common presenting
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Table Il. Summarized case demographics (n = 40)

Gender

Female 125 (5)

Smoking 531 (17)

CAD/MI 219 (7)

HLD 12.5 (4)

Table IllIl. Summarized AAA characteristics and

management

Ruptured 30 (12)

Abdominal pain 472 (17)

25 (9)

Nausea and vomiting

Suprarenal 5.6 (2)

Juxtarenal 16.7 (6)

Intervention

EVAR 10 (4)

Nonoperative 25 (1)

Average POD at discharge (of 28
reporting)

18.5 = 23.2 (1 outlier of
121 days)

symptoms (Table Ill). Only 3 of the 40 patients (9.4%)
had had a previously identified AAA. Finally, 30% of the
AAAs were ruptured on presentation.

The average maximum giant AAA diameter was
145 = 41 cm. Most of the giant AAAs were infrarenal
(69.4%), followed by juxtarenal (16.7%), pararenal, and su-
prarenal. Unique aneurysm characteristics included
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cases of aortoenteric fistula,'* duodenal obstruction,'”®
extrahepatic bile duct compression?® and vertebral
erosion with associated lower extremity weakness.?'

Open repair was the preferred intervention (85%). Only
five endovascular aneurysm repairs (EVARs) were
attempted, one of which was converted to open surgery
owing to difficulty in advancing the guidewire. Four
cases were reported before 1999.°???* One patient
refused surgical intervention and was treated nonopera-
tively. Complications were reported in 13 cases (32.5%)
and included perigraft seroma®® ischemic colitis,>%®
acute respiratory distress syndrome,' and renal failure®

The average time to discharge after intervention was
185 =+ 232 days. Six deaths were reported, which
included four open cases, one EVAR, and the one nonop-
erative patient. Of the deaths that occurred after open
surgery, the causes included gastritis leading to perfora-
tion,"”” myocardial infarction,?” aortocaval fistula,*® and
acute respiratory distress syndrome."”® The death that
occurred after EVAR was attributed to respiratory
complications.

Our review of giant AAAs revealed epidemiologic
trends consistent with the current understanding of
AAA risk factors. However, many of the giant AAAs
included in our study had not presented with rupture
(n = 28), which was not consistent with studies reporting
high rupture rates with an increasing aneurysm size.
Furthermore, some of the patients had remained asymp-
tomatic. Studies have postulated that certain factors,
including peak wall stress, aneurysm symmetry, and
intraluminal thrombus formation, are key predictors of
aneurysm rupture.* However, it was difficult to find these
highly specific details in our review of the case reports,
and it remains unclear why giant AAAs had reached a
large caliber without rupture. Nevertheless, giant AAAs
remain challenging operative entities, with unique
anatomic considerations, including short and angulated
aneurysm necks, adherence to abdominal organs, and
fistula formation.?® These challenges were reflected by
the predominance of open procedures (85%; n = 34
Table 1ll) compared with the use of EVAR (12.5%; n = 5).
Despite the preference for open procedures, the three
successful EVARs have demonstrated the efficacy of
the endovascular technique for appropriately selected
patients and provide an exciting outlook for the future
of giant AAA repair.
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