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A B S T R A C T

Aortic graft infection is a feared complication after open abdominal aortic aneurysm repair

secondary to its high mortality. Perigraft air is a common finding after open aortic aneu-

rysm repair; however, it is also associated with aortic graft infection. Delineating between

graft infection and common postoperative finding is a challenge. This is further complicat-

ed by use of hemostatic agents such as Gelfoam, which is also documented to cause perigraft

air. Correct diagnosis has crucial implications in management of potential aortic graft in-

fection, which is a vascular emergency. We report a case of perigraft air in a patient status

after open aortic aneurysm repair with associated clinical manifestations of infection in

whom conservative management and surveillance was selected for treatment.We then discuss

the timeline of perigraft air, potential causation, importance of history, and physical ex-

amination, and finally, we discuss how specific findings on computed tomography imaging

for infection in other areas may be useful in aortic graft infection.

© 2018 the Authors. Published by Elsevier Inc. under copyright license from the University

of Washington. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).

Background

After open abdominal aortic aneurysm repair, one of the most
feared complications is aortic graft infection. Although rare [1],
with a reported incidence of 0.6%-3.0%, aortic graft infections
carry mortality rates as high as 20%-40% [2]. In a patient pre-
senting postoperatively with infectious symptomology and
imaging findings such as perigraft air, delineating between graft
infection and common postoperative findings is challenging
[3–6]. Further complicating these cases is the use of hemo-
static agents such as absorbable gelatin sponge (Gelfoam, Pfizer),
which have also been documented to leave foci of gas [6]. Correct

diagnosis has important implications as graft infection is a true
vascular emergency. Presented in the following paragraph is a
case of a patient who presented after open aortic aneurysm
repair with leukocytosis and imaging findings of perigraft air.
The challenge posed was differentiating the causation of these
findings, and whether to proceed with graft explantation.

Case presentation

A 57-year-old man with hypertension and coronary artery
disease originally presented with an incidental finding of a small
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infrarenal abdominal aortic aneurysm (AAA) found during
workup of nonrelated abdominal pain at an outside hospital.
He had also endorsed chronic back pain requiring surgery, a
history of kidney stones, and was a current smoker. Ultra-
sound revealed a 3.7-cm infrarenal fusiform aneurysm. He was
lost to follow-up.

Two years later, the patient presented to the emergency room
with severe left flank pain, tearing abdominal pain, and nausea.
Computed tomography angiography (CTA) revealed a non–
ruptured 4.6-cm infrarenal AAA. He was transferred to our
facility for higher level of care. Open repair was performed for
a symptomatic abdominal aortic aneurysm with an 18-mm bi-
furcated Dacron (Hemashield) graft. He was released on
postoperative day 4 in good condition.

On postoperative day 14, he returned to an outside hospi-
tal febrile with severe left-hip and flank pain, and leukocytosis
of 14,000. Because of his signs, symptoms, and recent AAA
repair, he was transferred back to our facility. CTA revealed
pockets of air and fluid along the posterior aspect of the aorta—
concerning for possible graft infection.

Other than his initial leukocytosis and fever, he was oth-
erwise asymptomatic. He had no signs of an aortoenteric fistula.
His blood cultures and urine cultures were negative. He had
no other identifiable infectious etiologies. He was started on
broad-spectrum antibiotics on day 1, but these were shortly
discontinued due to a clinical picture not consistent with an
infectious etiology. He was observed and was afebrile and he-
modynamically stable throughout his stay, with normalization
of his leukocytosis. A repeat CTA of the abdomen and pelvis
19 days postoperatively revealed continued persistence of peri-
aortic fluid and foci of gas, which radiology remarked being
primarily concerning for infection (Fig. 1). However, he re-
mained afebrile and continued to have no leukocytosis and
expressed his desires to return home. The decision was made
to discharge him with plans for follow-up in clinic.

At follow-up, he continued to feel well without infectious-
like symptoms, although he did express continuing chronic back
pain. No CTA was performed at that time. A subsequent repeat
CTA at 12 weeks postoperatively revealed the periaortic air had

resolved, with some remnant periaortic fluid (Fig. 2). Conser-
vative management was continued and he continues to do
clinically well from a vascular perspective.

Discussion

Aortic graft infections are a rare but ominous complication of
open aortic aneurysm repair, with overall mortality reported
as high as 40% [2]. Perigraft air is a common finding associ-
ated with open aortic aneurysm repair [3–6] and is believed to
be a result of air trapping in the periprosthetic space during
abdominal closure after open abdominal aortic reconstruc-
tion [4]. Perigraft air is also a typical finding seen in aortic graft
infection. Its finding has also been linked with the use of
bioabsorbable hemostatic agents, such as Gelfoam [7].The case
presented reveals the difficulty in diagnosing aortic graft in-
fection, even with radiological findings suggestive of it.

Postoperative perigraft air found 7 days to 6 weeks post-
operatively is considered normal, with findings of air over 6
weeks after surgery suggestive of graft infection [2–4]. Find-
ings later than 2-3 months postoperatively are suggestive of
aortoenteric fistula [5]. Although deemed more than likely in-
nocuous in the first few weeks postoperatively, this has not been
found in association with clinical findings suspicious for in-
fection. Ball et al. did report a similar case as described
previously. In their patient, perigraft air was found on CTA 15
days postoperatively after open aortic aneurysm repair. Their
patient presented with 10 days of previous pyrexia of unknown
etiology. Similar to the previous case, conservative manage-
ment was chosen and a follow-up CT scan 6 weeks later
revealed the perigraft air had completely resolved [6].

One consideration was Gelfoam placement intraopera-
tively. Because of the finding of periaortic graft air appearing
in the same location as known Gelfoam placement in the pos-
terior aspect of the graft at case conclusion, the possibility of
residual thrombin-soaked Gelfoam causing the remnant
perigraft air was also discussed. Gelfoam is a water-insoluble

Fig. 1 – Axial (A and B) and coronal (C) views of computed tomography angiography done 3 weeks postoperatively. Arrows
point to gas and fluid collections which occurred posteromedial and posterolateral in the proximal and distal portions of
the graft.
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sponge prepared from purified porcine skin gelatin used as a
passive topical hemostatic agent. It also provides a mechan-
ical matrix for platelet aggregation [7]. Literature on the role
of Gelfoam in radiographical findings after open aortic aneu-
rysm repair is sparse. However, a case report by Black et al. [8]
at George Washington University did look at the possible role
of Gelfoam in a patient who presented 6 weeks postopera-
tively after an open ascending aortic aneurysm repair with a
1-week history of night sweats, fever, and chills, whom they
suspected of having an abscess at the site of repair. After an
extensive workup, including a negative WBC scan and nega-
tive exploratory laparotomy, they concluded that the region of
extensive absorbable gelatin sponge packing during the initial
procedure corresponded to the site of the gas collection dem-
onstrated, and likely the causation of postoperative air. More
recently, the role of Gelfoam after neurosurgical procedures has
also been studied. One study, looking to identify imaging fea-
tures of gelatin-thrombin matrix hemostatic after resection of
intracranial neoplasms, identified air as a typical finding post-
operatively with Gelfoam use [9].

No study has looked at the differentiation of remnant
air status after open aortic aneurysm repair; however,
Sandrasegaran et al. [10] at Indiana University attempted to
differentiate CT findings of Gelfoam from infection or normal
finding, albeit after various other intraabdominal surgeries in-
cluding open hysterectomy, liver transplant, and bowel
resection. They found that air caused by Gelfoam tended to
present more linearly, with fixed spatial positioning, con-
trasted to the more random nature of the air foci seen in
infection. Air-fluid levels and rim enhancement were also more
suggestive of concurrent infection.

It is unclear how the findings of Sandrasegaran et al. could
translate in a patient with a finding of periaortic air status after
open aortic repair, but some of the basic principles could apply.
History and physical examination will continue to be vital in
differentiating benign finding from aortic graft infection.
However, it is clear that even combined with known infec-
tious clinical findings such as fever or leukocytosis, aortic graft
infection is far from certain. There may be a role for identify-
ing specific radiological findings related to aortic graft infection,

but much study still must be done in this regard. Additional
imaging studies, such as Fluorodeoxyglucose-PET or WBC-
tagged scans, may be of benefit; however, although sensitive,
they still lack specificity needed for accurate diagnosis of aortic
graft infection [11]. Further, they are quite expensive and are
not available in every facility.

Conclusion

Aortic graft infection is a feared complication of open abdom-
inal aortic aneurysm repair with high mortality. Perigraft air
is a known radiographic sign of aortic graft infection; however,
it is not specific and may represent a benign postoperative
finding. Specific radiological findings associated with infec-
tion found on CT in other abdominal disease processes may
be relevant in delineating aortic graft infections; however,
further work must to be done in describing this. Ultimately,
clinical suspicion may continue to be our best tool in decid-
ing treatment management of these patients.
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