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Modified Danielson 
Technique for Prosthetic 
Aortic Valve Endocarditis
and Aortoventricular Discontinuity

Endocarditis is a devastating complication of prosthetic aortic valve replacement. The 
infective process can destroy aortic annulus tissue, making conventional surgical valve 
replacement difficult or impossible and causing aortoventricular discontinuity. Several 
treatment techniques have been proposed. One of these, the Danielson technique, in-
volves translocating the aortic valve to the native ascending aorta, débriding the abscess 
cavity, closing the coronary ostia, and bypassing the coronary arteries with a Y anasto-
mosis between 2 vein grafts. We describe our use of a modified Danielson technique in 
a 68-year-old man with advanced prosthetic valve endocarditis that was associated with 
aortic annulus destruction and aortoventricular discontinuity. This modified technique 
enables safer, more secure anchoring of a replacement valve, reduces the risks and con-
cerns associated with bypass grafts, and successfully treats aortoventricular discontinuity. 
(Tex Heart Inst J 2020;47(2):117-20)

Endocarditis is a severe complication of prosthetic heart valve replacement that 
can be fatal if not promptly diagnosed and treated.1 The infective process 
can destroy large areas of aortic annulus tissue, which reduces the amount of 

healthy tissue available for conventional sutured valve replacement and causes aorto-
ventricular discontinuity. In 1974, Danielson and colleagues2 introduced a surgical 
technique for treating this condition that involved translocating the aortic valve to the 
native ascending aorta, débriding the abscess cavity, closing the coronary ostia, and 
bypassing the coronary arteries with a Y anastomosis between 2 vein grafts. However, 
this technique leaves the patient dependent on a single source of coronary flow, the 
failure of which would put the patient at risk. Moreover, if the procedure has to be 
repeated, pericardial adhesions must be dissected from the entire left side of the heart 
before bypass grafting can be done.2 These limitations can be overcome by modifying 
Danielson’s technique, as we describe in the case of a 68-year-old man with advanced 
prosthetic valve endocarditis that was associated with aortic annulus destruction and 
aortoventricular discontinuity.

Case Report

A 68-year-old man was referred to our institution with fever (temperature, 37.5 °C) 
despite 2 months of antibiotic therapy, dyspnea at rest (New York Heart Association 
[NYHA] class III/IV), dizziness, syncope, and transient ischemic attack. The patient’s 
antibiotic therapy for fever had consisted initially of amoxicillin alone and then in 
combination with vancomycin and gentamycin. Four years previously, the patient’s 
aortic valve had been replaced with a 23-mm bileaflet mechanical prosthetic valve to 
treat severe bicuspid aortic valve stenosis.
 At the current presentation, 2-dimensional transthoracic and transesophageal echo-
cardiograms revealed a left ventricular ejection fraction (LVEF) of 0.40, a pulmonary 
artery systolic pressure (PASP) of 55 mmHg, and a perivalvular leak causing severe intra-
prosthetic aortic regurgitation with a mean pressure gradient of 30 mmHg (maximum, 
50 mmHg) and a flow velocity of 3.5 m/s (Fig. 1). A suspected vegetation (2 × 1.5 cm)  
seemed to be the cause of regurgitation, and a periannular abscess was blocking the 
left leaflet of the prosthetic valve from tilting. The infective process did not appear to 
involve the native mitral valve. The aortic root was 42 mm in diameter; the ascend-
ing aorta was dilated to 47 mm in diameter. A computed tomogram confirmed the 
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echocardiographic findings and showed no evidence of 
ischemia secondary to embolization. Blood culture re-
sults were negative for infection. Because of the patient’s 
persistent fever, evidence of vegetation with periannular 
abscess, and prosthetic valve dysfunction, he was sched-
uled for emergency surgery.

Technique

The sternum was reopened. Pericardial adhesions on 
the left ventricle were dissected only to the extent ne-
eded to perform the planned repair. The left ventricle 
was vented through the right superior pulmonary vein. 
Cardiopulmonary bypass (CPB) was initiated after bi-
caval cannulation. The aorta was cross-clamped, and 
the previous aortotomy site was reopened. Cardiac 
arrest was achieved by selective antegrade administra-
tion of cold blood cardioplegia through self-inflatable 
cannulae in the coronary ostia. The cannulae enabled 
administration of cardioplegia independently of other 
surgical maneuvers. On inspection, half of the valve’s 
circumference was dehiscent and involved the commis-
sure between the left and right coronary sinuses. The 
tilt ing movement of the valve’s left leaflet was blocked 
by a vegetation (2 × 1.5 cm) (Fig. 2), confirming the cause 
of the regurgitation we had seen on the preoperative 
transesophageal echocardiogram. The aortic annulus 
had been destroyed by the infective process, resulting 
in discontinuity between the left ventricular outflow 
tract (LVOT) and aorta.
 The dilated ascending aorta was resected, and the 
prosthetic valve was removed. Infected and necrotic 
tissue were débrided from the annulus and aortic root. 
The native coronary ostia were detached, as buttons, 
from the aortic wall. A 26-mm Dacron graft sized to 
the LVOT was folded inward, as for the elephant trunk 
technique (Fig. 3A). It was then positioned in the 
LVOT below the aortic annulus, and attached to the 

interventricular septum and intervalvular fibrous body 
and to the mitral valve annulus with 4 semicontinu ous 
3-0 Prolene sutures reinforced with Teflon felt (Fig. 3B). 
The folded section of the graft was then withdrawn and 
everted to create a rim onto which a 23-mm bioprosthe-
tic aortic valve (Carpentier-Edwards Perimount Magna 
Ease; Edwards Lifesciences) was sewn with 3 semicon-
tinuous 2-0 Prolene sutures (Fig. 3C). The graft was 
then straightened and trimmed, and a distal graft-to-
graft anastomosis with the aortic remnant was created. 
Finally, the left coronary artery ostium was reimplan-
ted into the graft above the prosthetic valve through an 
interposed 10-mm segment of Dacron graft; and the 
right coronary artery ostium, through an interposed 
short segment of autologous saphenous vein (Fig. 3D).
 The aortic cross-clamp time was 158 minutes, and the 
CPB time was 258 minutes. Hemostasis was achieved 
more easily than expected because of the limited dis-
section of pericardial adhesions. However, because the 
procedure had lasted so long, the chest was packed and 
the sternum left open for 24 hours. The graft-to-graft 
anastomosis was sealed with biological glue. Six units 
of packed red blood cells and 4 units of fresh frozen 
plasma were transfused.
 The patient’s postoperative course was uneventful. A 
transesophageal echocardiogram obtained immediately 
postoperatively revealed an LVEF of 0.55, a reduced 
PASP of 35 mmHg, a mean pressure gradient of 4 
mmHg across the composite graft, no LVOT obstruc-
tion, and trivial mitral regurgitation (Fig. 4). Findings 
from intraoperative microbiological culture analysis and 
pathologic examination of the excised infected pros-
thesis and tissue revealed that the patient’s endocardi-
tis was caused by a Staphylococcus epidermidis organism 
susceptible to linezolid. The patient was started on a 
2-month regimen of linezolid (600 mg intravenously 

Fig. 2  Intraoperative photograph shows the prosthetic aortic 
valve with half of its circumference dehiscent and vegetation 
blocking the tilting movement of the left leaflet.

Fig. 1  Preoperative 2-dimensional transesophageal echocardio-
gram (midesophageal 3-chamber view) shows a perivalvular leak 
causing severe intraprosthetic aortic regurgitation.
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twice daily for one month, then 600 mg orally once 
daily, according to renal function, for one month) in 
combination with sulfamethoxazole-trimethoprim 
(1,000 mg orally twice daily). After completing the regi-
men, the patient was discharged home. Four months 
later, a computed tomographic angiogram showed 
patent reimplanted coronary buttons and no leakage 
at the distal graft-to-graft anastomosis site (Fig. 5). 
One year after discharge, the patient was in NYHA class 
I and showed no signs or symptoms of reinfection.

Discussion

Infective endocarditis is a potentially catastrophic 
complication of prosthetic aortic valve replacement. 

Operative mortality rates for affected patients range 
from 7.3% to 33%; those for patients with recurrent 
endocarditis range even higher, up to 60%.1-3 Minimiz-
ing the risk of recurrent endocarditis requires a radical 
approach, but extensive débridement inevitably reduces 
the amount of healthy tissue available for conventional 
reconstruction and repair.4,5 

 Several techniques have been proposed to manage this 
complication. Aortic homograft repair is often the first 
choice, although it is associated with high early calcifi-
cation rates and low homograft availability.6 Pericardial 
patch repair, developed by the University of Toronto 
group,6-8 can effectively treat destructive endocarditis. 
In the case of native valve endocarditis affecting the 
aortomitral curtain, the “commando” operation may 
be necessary. This technique involves using a patch to 
restore mitroaortic continuity and enable the placement 

Fig. 4  Postoperative 3-dimensional transesophageal echocar-
diogram (midesophageal 3-chamber view) shows the composite 
graft in place with no obstruction of the left ventricular outflow 
tract (LVOT). 
 

AA = ascending aorta; LV = left ventricle; PA = pulmonary artery

Fig. 3  Surgical technique. A) A 26-mm Dacron graft was folded inward (curved arrow), as for the elephant trunk technique. B) The 
folded end of the graft was sutured below the annulus into the left ventricular outflow tract (LVOT), then withdrawn and everted. 
C) A 23-mm bioprosthetic aortic valve was sutured to the everted graft, which was then straightened and trimmed. D) A distal graft-to-
graft anastomosis was created, after which the left coronary artery ostium was reimplanted into the graft above the valve through an 
interposed Dacron graft segment (arrowhead), and the right coronary artery ostium, through an interposed vein graft segment (arrow).

A B C D

Fig. 5  Three-dimensional computed tomographic angiogram 
obtained 4 months after discharge shows the 26-mm Dacron 
graft sutured to the left ventricular outflow tract and into which 
the 23-mm bioprosthetic aortic valve was translocated above 
the annulus; the reimplanted coronary arteries; and the distal 
graft-to-graft anastomosis.
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of 2 prostheses (one mitral and one atrial).7,8 It differs 
from the Danielson technique in how the mitral valve is 
exposed and managed. In the commando operation, the 
surgical incision is extended from the ascending aorta 
into the left atrial roof to expose the aortic and mitral 
valves for replacement. In our modified Danielson tech-
nique, the uninfected mitral valve was left in situ and 
used to secure part of the Dacron graft in the LVOT.
 Despite the disappointing short- and long-term re-
sults in the initial experience with the original Daniel-
son technique,2 results improved as experience with the 
technique grew. In one series of 21 patients,9 the mortal-
ity rate was 14%. In another series of 12 patients,10 there 
were no in-hospital deaths, and the actuarial 5-year sur-
vival rate was 75%. Finally, the Danielson technique has 
proved successful in LVOT reconstruction.10-13

 Our modified Danielson technique differs from the 
original in several ways. It does not involve use of a Y 
anastomosis graft because it can place patients at risk 
for occlusive vein-graft disease, especially the younger 
ones.14 It does not involve dissecting the pericardium 
away from the entire heart to create the distal coronary 
anastomoses.7 It avoids having to reimplant the coro-
nary ostia directly into the graft, a procedure that can be 
extremely demanding—if not dangerous—in patients 
whose coronary buttons are insufficiently mobile. Our 
technique for reattaching the coronary ostia to the graft 
avoids use of the Cabrol technique and the resulting 
“moustache,”15 which may eventually kink. Instead, 
each coronary button is connected to an interposed vein 
or graft segment.16 This creates a tension-free anastomo-
sis and enables infusion of blood cardioplegia inside the 
graft to control the quality of the anastomosis with the 
coronary ostium. Using a folded graft creates 2 layers, 
which enables sutures to be f irmly anchored. Finally, 
replacing the aortic root avoids the aneurysmal aortic 
dilatation that can occur after the classic Danielson 
technique.2

 In conclusion, our modif ication of the Danielson 
technique for aortic valve translocation in a patient with 
infective prosthetic valve endocarditis enabled safer, 
more secure anchoring of a replacement bioprosthetic 
valve to healthy tissue, reduced the risks and concerns 
associated with bypass grafts, and successfully treated 
aortoventricular discontinuity.

References
  1. Ralph-Edwards A, David TE, Bos J. Infective endocarditis in 

patients who had replacement of the aortic root. Ann Thorac 
Surg 1994;58(2):429-33.

  2. Danielson GK, Titus JL, DuShane JW. Successful treatment 
of aortic valve endocarditis and aortic root abscesses by 
insertion of prosthetic valve in ascending aorta and placement 
of bypass grafts to coronary arteries. J Thorac Cardiovasc 
Surg 1974;67(3):443-9.

  3. Ghavidel AA, Javadikasgari H, Sadeghpour A, Totonchi Z. 
Modified aortic root replacement technique in destructive 
ventricular-aortic discontinuity. Ann Thorac Surg 
2014;97(1):347-9.

  4. Petterson GB, Hussain ST, Shresta NK, Gordon S, Fraser 
TG, Ibrahim KS, Blackstone EH. Infective endocarditis: an 
atlas of disease progression for describing, staging, coding, 
and understanding the pathology. J Thorac Cardiovasc Surg 
2014;147(4):1142-9.e2.

  5. AATS Surgical Treatment of Infective Endocarditis 
Consensus Guidelines Writing Committee Chairs, 
Pettersson GB, Coselli JS, Writing Committee, Pettersson 
GB, Coselli JS, et al. 2016 The American Association for 
Thoracic Surgery (AATS) consensus guidelines: surgical 
treatment of infective endocarditis: executive summary. J 
Thorac Cardiovasc Surg 2017;153(6):1241-58.e29.

  6. David TE, Komeda M, Brofman PR. Surgical treatment of 
aortic root abscess. Circulation 1989;80(3 Pt 1):I269-74.

  7. David TE, Regesta T, Gavra G, Armstrong S, Maganti MD. 
Surgical treatment of paravalvular abscess: long-term results. 
Eur J Cardiothorac Surg 2007;31(1):43-8.

  8. David TE, Kuo J, Armstrong S. Aortic and mitral valve 
replacement with reconstruction of the intervalvular fibrous 
body. J Thorac Cardiovasc Surg 1997;114(5):766-72.

  9. Nottin R, Al-Attar N, Ramadan R, Azmoun A, Therasse A, 
Kortas C, et al. Aortic valve translocation for severe prosthetic 
valve endocarditis: early results and long-term follow-up. 
Ann Thorac Surg 2005;79(5):1486-90.

10. Stamou SC, Murphy MC, Kouchoukos NT. Left ventricular 
outflow tract reconstruction and translocation of the aortic 
valve for annular erosion: early and midterm outcomes. J 
Thorac Cardiovasc Surg 2011;142(2):292-7.

11. Masetti P, Kouchoukos NT. Left ventricular outflow tract 
reconstruction for annular erosion using a polyester graft. 
Ann Thorac Surg 2008;85(1):345-6.

12. Saxena P, Shehatha J, Downie S, Newman MAJ, 
Konstantinov IE. Translocation of prosthetic aortic valve 
in advanced prosthetic valve endocarditis. Tex Heart Inst J 
2009;36(6):604-6.

13. Raman J, Lai DTM, Dobrilovic N, Aziz S. Dacron skirt 
reconstruction of the left ventricular outflow tract: extending 
the capabilities of a valved conduit. Ann Thorac Surg 
2017;103(1):e97-9.

14. Dreyfus G, Jebara VA, Couetil JP, Carpentier A. Modified 
Danielson technique for recurrent aortic valve endocarditis. 
Ann Thorac Surg 1989;48(5):725-7.

15. Cabrol C, Pavie A, Gandjbakhch I, Villemot JP, Guiraudon 
G, Laughlin L, et al. Complete replacement of the ascending 
aorta with reimplantation of the coronary arteries: new 
surgical approach. J Thorac Cardiovasc Surg 1981;81(2):309-
15.

16. Piehler JM, Pluth JR. Replacement of the ascending 
aorta and aortic valve with a composite graft in patients 
with nondisplaced coronary ostia. Ann Thorac Surg 
1982;33(4):406-9.

http://prime-pdf-watermark.prime-prod.pubfactory.com/ | 2025-02-10


