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Homograft aortic root replacement with biologic
modified Cabrol Extension.

CENTRAL MESSAGE

We describe a patient with
extensive prosthetic valve endo-
carditis treated with a homograft

aortic root replacement and a
modified Cabrol extension via
cryopreserved femoral artery.

See Commentaries on pages 68 and 70.
Video clip is available online.

Prosthetic valve endocarditis (PVE) is a serious complication
after aortic valve replacement, with a mortality rate between
18% and 30%.1 Although some patients can be effectively
managed with prolonged courses of antibiotics, surgical
indications exist and include abscess formation, develop-
ment of heart block or failure, persistent bacteremia, and
infection with certain organisms, such as fungi and certain
virulent bacteria.2 Operative intervention entails resection
of infected/necrotic material, drainage of associated
abscesses, and commonly aortic root reconstruction. We
report a patient with PVE associated with significant
periannular abscess treated with a homograft aortic root
replacement with coronary reimplantation using a modified
Cabrol extension via a cryopreserved femoral artery.

CASE DESCRIPTION
A 59-year-old man with history of atrial fibrillation and

streptococcal native aortic valve endocarditis who had un-
dergone a 29-mm bioprosthetic aortic valve replacement
3 years earlier presented with fever and left lower extremity
injury after a fall. Given a concern for compartment syn-
drome, a left lower extremity fasciotomy was performed.
Postoperatively, the patient had persistent fever and
leukocytosis, with blood cultures growing Staphylococcus
lugdunensis. Serial echocardiograms showed rapidly pro-
gressing endocarditis with bioprosthetic valve leaflet
thickening, vegetation formation, and periannular abscess
formation (Video 1). He also developed acute mitral valve
insufficiency and new right bundle branch block. Cross-
sectional imaging confirmed progressive thickening around
the aortic root concerning for a large aortic root abscess and
new outpouchings at the sinuses of Valsalva suggestive of
pseudoaneurysm formation (Figure 1).
In the operating room, cardiac arrest was achieved using

antegrade cardioplegia. The bioprosthetic aortic valve was
severely infected and nearly entirely dehisced. The annular
abscess was circumferential with associated gross puru-
lence. The aortic-mitral continuity was eroded, and the
anterior leaflet of the mitral valve was partially detached.
The operation involved extensive root debridement, rees-

tablishment of aortic-mitral continuity with a bovine peri-
cardial patch, suture resuspension of the anterior leaflet of
the mitral valve, and a 25-mm homograft root replacement
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VIDEO 1. Video summary of the case report including clips of preopera-

tive, operative, and postoperative echocardiograms. (0:14) Preoperative

transthoracic echocardiogram (parasternal long-axis view) showing thick-

ened prosthetic valve leaflets and vegetations. (0:19) Preoperative transtho-

racic echocardiogram (parasternal long-axis view) showing thickened

prosthetic valve leaflets and vegetations with color flow. (0:31) Intraoper-

ative transesophageal echocardiogram demonstrating large root abscess.

(0:38) Intraoperative transesophageal echocardiogram demonstrating large

root abscess with color flow. (0:50) Postoperative transthoracic echocardio-

gram (parasternal long-axis view) showing the aortic root homograft

replacement. (0:55) Postoperative transthoracic echocardiogram (paraster-

nal long-axis view) showing the aortic root homograft replacement with co-

lor flow. Video available at: https://www.jtcvs.org/article/S2666-2507(20)

30394-1/fulltext.
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(Figure 2). Because of extensive aortic root scar tissue and
inflammation, both coronaries were immobile and not
amenable to direct aortic reimplantation. Use of a saphe-
nous vein conduit was considered but was deemed infea-
sible owing to poor vessel quality bilaterally (associated
thrombophlebitis from recent surgery on the left and small
FIGURE 1. Preoperative computed tomography scan in a patient with

bioprosthetic valve endocarditis showing thickening of the bioprosthetic

aortic valve leaflets (29 mm annulus), valvular vegetations (highlighted

by white arrow), and thickening of the surrounding soft tissue around the

aortic root concerning for large aortic root abscess.
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size on the right). In the setting of gross infection, a modi-
fied Cabrol extension to both coronary ostia using a 9-mm
cryopreserved superficial femoral artery homograft was
performed.

The patient’s heart block resolved postoperatively, and
computed tomography angiography on postoperative day
10 confirmed coronary patency. The patient’s postopera-
tive course was complicated by respiratory failure
necessitating tracheostomy and malnutrition requiring
gastrostomy tube placement. He was discharged to a
rehabilitation facility on postoperative day 94 and has
since been discharged home. He remains on life-long
oral doxycycline.

Verbal consent was obtained from the patient for publica-
tion of this case report.

DISCUSSION
Given the morbidity and mortality associated with PVE,

consideration of the optimal surgical technique is essential.
The use of prosthetic material in infected fields is generally
avoided whenever possible, to prevent recurrence of infec-
tion. Randomized prospective studies comparing homograft
and prosthetic material for aortic root replacement in PVE
are lacking; a retrospective observational review of 29 pa-
tients showed no difference in complication rate or overall
mortality.3 However, in the setting of extensive infection
in PVE, homograft aortic root replacement represents a
viable method of repair, with reported reinfection rates of
<5%.4

Establishment of coronary blood flow after root replace-
ment in PVE can be challenging given scarring from the
original aortic valve replacement and associated inflamma-
tory changes near the root/coronary ostia from infection.
The use of prosthetic and saphenous vein conduits has
been described in the setting of immobile coronary arteries
not amenable to direct aortic reimplantation. Our patient
had no viable saphenous vein, and given the associated
extensive root abscess, we opted for a biological conduit
over prosthetics. A superficial femoral artery homograft
was found to be an appropriately-sized conduit to allow
aortic reimplantation of the frozen native coronary arteries
without tension using a modified Cabrol extension. The
original Cabrol technique described anastomosing an 8-
mm Dacron graft to both coronary arteries in an end-to-
end fashion and then anastomosing the midportion of this
graft onto the aorta in a side-to-side fashion.5 However,
modifications of this technique have been described,
including direct implantation of separate grafts from each
coronary artery onto the aorta, as was the technique used
in the present case.

In conclusion, this case highlights a unique method of
repair in the setting of aortic root replacement for PVE
complicated by extensive root abscess and immobile coro-
nary arteries.
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FIGURE 2. Illustration of operative repair in a patient with bioprosthetic valve endocarditis with root abscess. Given the extensive infection, a homograft

root replacement was performed after aortic-mitral continuity was reestablished with a bovine pericardial patch repair and the anterior leaflet of the mitral

valve was resuspended. Direct reimplantation of the coronary arteries was not possible, and with no available saphenous vein conduit and in the setting of

extensive infection, the “immobile” coronary arteries were reimplanted using a modified Cabrol extension with homograft femoral artery. A mildly aneu-

rysmal native ascending aorta allowed for a fairly anterior placement of the left coronary artery without kinking or concern for compression between the

neoaorta and pulmonary artery.
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