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Endovascular Aortic Aneurysm Repair in a Patient with Prohibitive 
Cardiopulmonary Risk 
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ENDOVASCIJLAR abdominal aortic aneurysm (AAA) repair 
is a minimally invasive approach that does not require 
lapdrotomy. Multiple surgical trials have investigated a va- 
riety of aortic stent graft designs. '-' The AneuRx stent graft 
(Medtronic, Inc., Minneapolis, MN) is a new modular, self- 
expanding endoluminal graft. The device is cuu-rently in the 
final stages of evaluation by the Food and Drug Administra- 
tion. This article describes the perioperative management 
of a high-risk patient who was treated with the AneuRx 
endol~uninal stent graft system. 

Case Report 

A 77-yr-old man presented with an enlarging 7.5-cm infrarenal I\AA. 
Two months beforc surgery, the patient underwent cardiac arrest 
during :I coronary angiogram that revealed a high-grade stenosis of the 
left anterior descending coronary artery that was not amenable to 
;tngioplasty. After resuscitation, a myocardial infarction w a s  confirmed 
by creatine phosphokinasc isoenzyme elevation. He was deemed to be 
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too high risk for coronary bypass. He also suffered from severe chronic 
obstructive pulmonary disease and required nightly oxygen at 2 I/min 
by nasal cannula. The forced expiratory volitme in 1 s was 0.55 I ,  and 
forced vital capacity was 1.66 1. Blood gas analysis while breathing 
room air showed ii pH of 7.37, carbon dioxide partial pressure of 58 
mmHg, and oxygen partial pressure of 59 mmHg. The patient was 
taking aspirin 325 mg/day, and the bleeding time was 9.5 min. Echo- 
cardiogram showed left ventricular hypertrophy, and ejection fraction 
was within normal limits. Spiral computed tomography scan of the 
abdomen and pelvis showed an infrarenal AAA with a 20-mm diameter, 
2-cm-long proximal neck, and normal common iliac arteries (fig. 1). 

Written informed consent from the patient and institutional review 
board approval were obtained. The procedure was performed in an 
operating room. On the day of surgery, radial artery catheterization 
was performed; general anesthesia was induced with 70 mg propofol, 
50 pg fentanyl, and 10 mg vecuronium; and the trachea was intubated. 
A pulmonary artery catheter was placed. Anesthesia was maintained 
with 0.5X isoflurane, 50 pg . kg-' . min-' propofol, oxygen. air, and a 
total of 150 pg fentanyl. 

The surgical procedure was as follows. Both common femoral arteries 
were exposed through J-cm oblique groin incisions. Introducer sheaths 
were inserted into both common femoral arteries over guidewircs, and 
100 U/kg heparin was administered intravenowly. For selecting the ap- 
propriate size of device, 'intravascular dtrasound (Sonic:lth LJltm 6, 2 0  
MHz imaging catheter; Medi-tech, Boston Scientific Corp., Watertown, 
MA) wiis used to measure the diameter of the inti-drenal aorta just disral to 
the renal arteries (22 mni) and the dianieten of the common iliac arteries 
(12 mm bilaterally). Length measurements from the renal arteries to the 
aortic bifurcation and from the renal arteries to the origins of the internal 
iliac arteries were also made (11 cni and 15 cm, respectively). A 13.5-cm- 
long, modular, bifurc:ited AneuRx endoluminal waft with a 24-mm diam- 
eter proximal aortic end and a 14mm diameter distal iliac end was 
selected (fig. 2). The graft size selected was approximately 15%) greater in 
diameter than the measured proximal aorta and distal iliac si 
component consisted of a thin-walled, noncrimped, woven polyester graft 
with a selfexpanding nickel-titanium (nitinol) exoskeleton." Proximal and 
distal extender cuffs were available in different lengths and diameters if 
needed to obtain a "best fit." Femoral sheaths were exchanged for larger 
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tion for AAA repair in this patient is aneurysm size alone. 
If untreated, the typical expansion rate for this patient's 
7.5-cm AAA would be 0.5-1 cm/yr, and the rate of 
rupture within 5 yr would be 2 5 - 4 Y K 9  The patient's 
medical comorbidities place him at high risk for elective 
aneurysm repair, with a predicted operative mortality 
rate of 8-30%.'" Elective repair is crucial because even 
in low-risk patients, operative mortality for attempted 
repair of a ruptured AAA is 2 5 - 7 0 Y ~ . ~  Endovascular AAA 
repair is an attractive alternative to open aneurysm re- 
pair in this case because it does not require laparotomy 
or retroperitoneal dissection. 

Food and Drug Administration-approved clinical trials 
are underway to evaluate the safety and efficacy of sev- 
eral different aortic stent graft systems. A multicenter 
phase I and I1 clinical trial compared 190 patients who 
underwent AAA repair using the AneuRx endoluminal 
graft with 60 patients who underwent open repair. The 

Fig. 1. Three-dimensional reconstruction of the blood flow lu- 
men from a spiral computed tomography angiogram depicts an 
infrarenal abdominal aortic aneurysm. 

device delivery sheaths (16 and 22 French). The primary stent waft 
module was introduced through the 22-French right femoral artery sheath 
and advanced into the abdominal aorta using fluoroscopic guidance. The 
device was deployed so that its proximal end sealed within the aoma just 
distal to the renal arteries and the distal end sealed within the ipsilateral 
common iliac ;irtery. The nitinol exoskelton expanded at body tempera- 
ture to form a tight seal at the proximal and distal ends of the graft. The 
contralateral iliac limb measured 14 mm in diameter and 8.5 cm in length. 
It was introduced through the left lGFrench femoral sheath m d  deployed 
so that its proximal end sealed within a "gate" in the primary module and 
its distal end sealed within the left common iliac artery, thereby coniplet- 
ing the bifurcated endoluminal grafi deployment. The femoral introducers 
were removed, and the femoral arteriotomies were repaired. Bupivicaine 
was injected locally into the femoral incisions before closure. 

The surgery time was 2.6 h, and estimated blood loss was 400 ml. 
Intravenous crystalloid (1 I) was administered, and no blood products 
were transfiised. The cell saver is routinely used for these cases; 
however, the patient was stable, and the amount of blood loss did not 
justify processing. The patient was transferred to the intensive care 
unit and received a propofol infusion at 50 wg . kg ' . min -'. Bladder 
temperature was 36.7"C on admission to the intensive care unit. Four 
hours later, bladder temperature was 37.0"C, and the propofol infusion 
was discontinued. The trachea was extubated 2 h later. There were no 
postoperative complications. On the second postoperative day, a spiral 
computed tomography scan showed exclusion of the aneurysm and no 
evidence of endoleak (fig. 3). The patient was discharged from the 
hospital on postoperative day 3. 

Discussion 

This case report demonstrates endovascular aortic an- 
eurysm repair in a high-risk surgical patient. The indica- 

Fig. 2. The AneuRx modular aortic stent graft consists of i 
primary aorto-iliac component and a contralateral limb tha 
fuse together to form a bifurcated endoluminal graft as shown 
Each component consists of a thin-walled, noncrimped, wover 
polyester graft with a self-exparding nickel-titanium (nitinol 
exoskeleton. Primary modules, iliac limbs, and proximal anc 
distal extender cuffs are available in different lengths and di 
ameters to obtain a "best fit." 
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Fig. 3. Three-dimensional reconstruction of the postoperative 
spiral computed tomography angiogram shows exclusion of 
the aortic aneurysm by the endoluminal graft. 

patient in the present case report was a participant in 
this clinical trial. Patients who had endoluminal repair 
had reduced morbidity and time to extubation, less op- 
erative blood loss, and decreased length of stay in the 
intensive care unit and hospital." Major morbidity oc- 
curred in 23% of patients who had open repair com- 
pared with 12% who had endovascular repair (P < 0.05). 
There were no aneurysm ruptures and no conversions to 
open repair in the AneuKx-treated group. 

Brewster et ~ 1 . ' ~  compared 30 endovascular AAA repairs 
to a matched concurrent cohort of open repairs. Endovas- 
cdar procedures were associated with signdicantly less 
operative blood loss, decreased lengths of stay in the inten- 
sive care unit and hospital, and quicker patient recovery. 

Not all reports of endovascular AAA repair describe 
such favorable results. Mialhe et al.6 reported a series of 
endovascular AAA repair with an in-hospital mortality of 
25% in patients with American Society of Anesthesiolo- 
gists physical status 3 and 4. Baker et U Z . ' ~  analyzed 
anesthetic care in a series of 100 patients who had 
endoluminal graft placement (97 AAA and 3 thoracic 
aortic aneurysms) using a Dacron-covered stent with 
hooks at either end. The deployment procedure re- 
quired balloon dilation for 30 - 60 s, which temporarily 
occluded aortic blood flow. In this series, 14% of pa- 

18% had a hemoglobin level < 8 g / l O O  ml intraopera- 
tively or postoperatively. Postoperative in-house compli- 
cations included respiratory dysfunction (16%), conges- 
tive heart failure (1 1%), acute renal failure requiring 
dialysis (9%), and cerebral vascular accident (2%). Me- 
dian length of stay in hospital was 10 days. Complica- 
tions associated with endovascular AAA repair may be 
closely related to device limitations and surgeon experi- 
ence. 

Similarly, a review of 669 attempted AAA repairs using 
the EVT endoluminal aortic graft (Endovascular Technol- 
ogies, Menlo Park, CA) showed a mortality rate of 1.5% 
for all patients who underwent endoluminal aortic graft 
placement. Mortality rates were higher for patients who 
required conversion to open repair at the time of initial 
operation (11%) and for patients who required conver- 
sion at a later time (7%). The investigators concluded 
that device improvement and operator experience are 
critical for minimizing morbidity and mortality associ- 
ated with immediate and late device explantation.I4 

Significant blood loss can occur during endovascular AAA 
repair. Zarins et al. " compared endovascular repair to 
open AAA repair and found less estimated blood loss asso- 
ciated with endovascular repair (641 ml us. 1,596 ml; P < 
0.001). During endovascular repair, blood is lost through 
16-22-French or larger femoral artery sheaths as guide- 
wires, catheters, and devices are inserted and removed 
through leaky valves. Vigrlance regarding hypovolemia is 
required. The procedure is performed using fluoroscopic 
guidance in a darkened room. The image intensifier tube is 
positioned over the abdomen, blocking the anesthesiolc- 
gist's view of the femoral area, which makes estimation of 
ongoing blood loss difficult. Quantification of blood loss 
requires that the surgeon collect all arterial blood spillage 
into an underlying basin, which can then be suctioned into 
a cell saver or suction bottle. Walker et al." compared 
blood product requirements in a series of 132 patients who 
had endovascular AAA repair with a historic cohort of 
patients who had open AAA repair. Approximately the 
same percentage of patients required blood transfusion in 
both groups: 62% (82 of 132) for endovascular repair uer- 
sus 77% (27 of 35) for open repair (P = 0.4). 

Endovascular AAA repair is likely to become more wide- 
spread, and anesthesiologists need to be informed of the 
procedure and how it differs from open AAA repair. Endo- 
vascular treatment of AAA in patients with prohibitive risks 
for open repair is possible with low morbidity. 

tients required conversion to open repair, 36% required 
postoperative ventilation in the intensive care unit, and 
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lntraoperative Anaphylactic Shock from Bacitracin Nasal Packing 
after Septorhinoplasty 
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ANAPHYLAXIS is a life-threatening immutiologically me- 
diated reaction related to the administration of a sub- 
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stance that causes mast cell degranulation. We report a 
case of life-threatening anaphylaxis after topical applica- 
tion of bacitracin to the nasal mucosa at the conclusion 
of an anesthetic. 

Case Report 

A 48yr-old man with a history of traumatic nasal deformity and nasdl 
obstruction was scheduled to undergo septorhinoplasty as a same-day 
admission. He had a history of hypertension but had not taken his 
prescribed dose of hydrochlorthiazide the morning of surgery. He wa: 
otherwise healthy, reported no allergies, and weighed 98 kg. 

In the operating room, electrocardiogram, pulse oximetry, and non 
invasive blood pressure monitoring were established. MidXzOldm 2 nip 
was administered intravenously, and induction proceeded with propo 
fol 200 mg, sufentanil 25 pg, rocuronium 4 mg, and succinylcholint 
130 mg. Anesthesia was maintained with isoflurane and nitrous oxidt 

Anesthesiok)gy, V 91, No 5, Nov 1999 

D
ow

nloaded from
 http://asa2.silverchair.com

/anesthesiology/article-pdf/91/5/1542/399312/0000542-199911000-00053.pdf by guest on 10 April 2024


