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Abstract

Background: Invasive double-valve infective endocarditis (IE) requiring aorto–mitral curtain reconstruction is rare and technically
demanding. Meanwhile, radical surgical interventions are essential for controlling infection and restoring structural integrity. Case: We
report the case of a 77-year-old woman with pyogenic spondylitis who developed high fever and cardiogenic shock due to IE involving
the aortic and mitral valves. Transesophageal echocardiography confirmed extensive infection extending to the aorto–mitral curtain.
Emergency Commando surgery using a single bovine pericardial patch was performed, reconstructing the aorto–mitral curtain. The
postoperative course was uneventful, and no recurrence of infection was observed at the 1-year follow-up. Conclusions: This case
highlights the effectiveness of radical debridement and anatomic reconstruction using a single-patch Commando technique in extensive
infective endocarditis involving the aorto–mitral curtain.
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1. Introduction
Infective endocarditis (IE) involving both the aortic

and mitral valves with destruction of the aorto–mitral cur-
tain (AMC) represents one of the most complex and chal-
lenging conditions in cardiac surgery. Despite advances in
antimicrobial therapy and diagnostic imaging, extensive IE
that invades the fibrous skeleton of the heart continues to
be associated with high morbidity and mortality. When in-
fection extends to the AMC, conventional double-valve re-
placement is often insufficient because of the loss of struc-
tural support and the risk of residual infection or paravalvu-
lar leakage [1,2,3].

The Commando procedure, originally described by
David et al. [1], offers an effective surgical option by en-
abling radical debridement and simultaneous reconstruction
of the AMC with double-valve replacement. Although this
technique can restore left ventricular outflow tract continu-
ity and ensure infection control, it remains technically de-
manding and is typically reserved for highly selected cases
[2,3,4].

Here, we report a case of extensive aorto–mitral in-
fective endocarditis treated successfully with an emergency
Commando procedure using a single bovine pericardial
patch, resulting in favorable postoperative recovery and ex-
cellent mid-term outcomes.

2. Case Report
A 77-year-old woman was admitted to another hospi-

tal with a diagnosis of pyogenic spondylitis. While hos-

pitalized, she developed a high-grade fever and respira-
tory distress. Blood cultures obtained before transfer grew
Streptococcus sanguinis.Transesophageal echocardiogra-
phy revealed IE involving the aortic valve, mitral valve,
and AMC (Fig. 1A), with severe mitral regurgitation (Fig.
1B). Left ventricular ejection fraction (LVEF) was visu-
ally estimated to be approximately 60% based on an eye-
ball assessment. There was no significant past medical his-
tory, other than pyogenic spondylitis diagnosed shortly be-
fore the onset of IE. There were no significant pre-existing
valvular abnormalities, and her cardiac function was pre-
served. She was subsequently transferred to our institu-
tion, where cardiogenic shock due to severe valvular de-
struction was noted. The EuroSCORE II predicted mor-
tality was 31.47%, and the Society of Thoracic Surgeons
(STS) predicted operative mortality was 39.6%, indicating
an extremely high surgical risk. Emergency surgery was
performed on the same day.

A standard median sternotomy was performed. Car-
diopulmonary bypass (CPB) was established with arte-
rial cannulation of the ascending aorta and bicaval venous
drainage. After aortic cross-clamping, cold blood cardio-
plegia was administered for myocardial protection. The ini-
tial dose consisted of selective antegrade delivery (left coro-
nary artery (LCA): 900 mL, right coronary artery (RCA):
900 mL), followed by retrograde cardioplegia for a total
of 11 doses throughout the procedure. Upon opening the
ascending aorta, the aortic valve was found to be tricus-
pid, with vegetations extending from the left coronary cusp
and noncoronary cusp to the commissural region and an-

https://www.imrpress.com/journal/HSF
https://doi.org/10.31083/HSF47548
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0002-3848-8473


Fig. 1. Transesophageal echocardiographic findings before surgery. (A) Transesophageal echocardiography revealed infective en-
docarditis (IE) involving the aortic valve (asterisk), mitral valve (double asterisk), and aorto-mitral curtain (AMC) (white arrow). (B)
Transesophageal echocardiography demonstrated severe mitral regurgitation (white arrow).

nulus (Fig. 2A). The mitral valve was inspected through
a right-sided left atriotomy, revealing vegetations involv-
ing a portion of the posterior leaflet and the A1–A2 seg-
ment of the anterior leaflet, along with an abscess located
in the aorto–mitral curtain (Fig. 2B). The aortic cusps
were excised, and an incision was extended along the left–
noncoronary commissure toward the roof of the left atrium
and mitral annulus (Fig. 2C). From the atrial side, the
infected anterior and posterior mitral leaflets and the in-
volved AMCs were resected. The operative field was irri-
gated thoroughly with physiologic saline containing pyok-
tanin. Everting mattress sutures using 2-0 polyester were
placed along the remaining mitral annulus. A bovine peri-
cardial patch (Edwards Lifesciences, Irvine, CA, USA) was
trimmed to a rectangular shape measuring 3 × 8 cm and su-
tured to reconstruct the roof of the left atrium (Fig. 3A),
mitral annulus, and aortic annulus, thereby recreating the
aorto–mitral continuity (Fig. 3B). Everting mattress 2-0
polyester sutures previously placed on the reconstructed
patch were then used to implant a 27-mm SJM Epic bio-
prosthetic mitral valve (Abbott Laboratories, St. Paul, MN,
USA) (Fig. 4A). Subsequently, non-everting mattress 2-0
polyester sutures were placed through the residual aortic an-
nulus and the pericardial patch, and a 21-mm SJMEpic bio-
prosthetic aortic valve (Abbott Laboratories, St. Paul, MN,
USA) was implanted (Fig. 4B). Finally, the aortotomy was
closed using the pericardial patch. After meticulous deair-
ing, spontaneous cardiac activity resumed. Intraoperative
transesophageal echocardiography showed no paravalvular
leakage. The total aortic cross-clamp timewas 226minutes,
and the total CPB timewas 280minutes. The procedurewas
concluded successfully.

Postoperatively, intravenous antibiotic therapy was
continued under the guidance of infectious disease special-
ists and maintained for a total of two months, with no ev-

idence of recurrent infection observed. Transesophageal
echocardiography performed on postoperative day 9 re-
vealed no paravalvular leakage or signs of prosthetic valve
endocarditis. The patient was extubated after 1 day of me-
chanical ventilation and remained in the intensive care unit
for 8 days. The postoperative course was uneventful, with
no atrioventricular block or other arrhythmias. The patient
was discharged to a rehabilitation facility on postoperative
day 37.

At the 1-year follow-up, transthoracic echocardiogra-
phy showed no evidence of prosthetic valve endocarditis or
recurrent infection, and prosthetic valve function remained
satisfactory (Fig. 5A,B).

3. Discussion
IE involving both the aortic and mitral valves with de-

struction of the AMC remains one of the most formidable
challenges in cardiac surgery. The Commando procedure,
first described by David et al. [1], allows for en bloc re-
placement of the aortic and mitral valves with reconstruc-
tion of the AMC using a pericardial or Dacron patch. This
technique restores the continuity of the left ventricular out-
flow tract and has become the standard approach for exten-
sive double-valve IE.

Subsequent refinements have included the Hemi-
Commando and mitral-sparing root-Commando proce-
dures, which simplify reconstruction in selected patients.
The Hemi-Commando, utilizing an incorporated aorto–
mitral homograft, preserves part of the native mitral appa-
ratus and has demonstrated favorable early outcomes, with
1- and 3-year survival rates of 91% and 82%, respectively
[2,3].

Institutional series have reported hospital mortality
rates of 7–15% and freedom from reoperation exceeding
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Fig. 2. Intraoperative findings of extensive aorto–mitral infective endocarditis. (A) Intraoperative findings showing vegetations
extending from the noncoronary and left coronary cusps of the aortic valve to the anterior mitral leaflet through the aorto-mitral curtain
(asterisk). (B) Intraoperative findings showing vegetations attached to the anterior leaflet of the mitral valve (asterisk). (C) The aortic
valve was excised, and the incision was extended from the commissure between the left and noncoronary cusps toward the roof of the
left atrium and along the mitral annulus, exposing the aorto-mitral curtain (black arrow).

Fig. 3. Reconstruction of the aorto–mitral curtain using a bovine pericardial patch. (A) A bovine pericardial patch was trimmed
into a rectangular shape measuring 3 × 8 cm. (B) The left atrial roof, mitral annulus, and aorto–mitral curtain (AMC) were reconstructed
using a bovine pericardial patch.

Fig. 4. Intraoperative findings after double-valve replacement with reconstruction of the aorto–mitral curtain. (A) A 27-mm
bioprosthetic valve was implanted in the mitral position after reconstruction of the aorto-mitral curtain. (B) A 21-mm bioprosthetic valve
was implanted in the aortic position following reconstruction of the aorto-mitral curtain (asterisk) and replacement of the mitral valve.
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Fig. 5. Transthoracic echocardiographic findings at the 1-year follow-up. (A) No evidence of prosthetic valve endocarditis (PVE)
after aortic valve replacement (AVR) (asterisk). (B) No evidence of PVE after mitral valve replacement (MVR) (asterisk).

90% at 3 years [4]. Complex cases such as prosthetic valve
endocarditis or involvement of a transcatheter aortic pros-
thesis can also be effectively treated using Commando-type
reconstruction [5]. In the recent Essen Commando expe-
rience, Zubarevich et al. [6] emphasized that this opera-
tion represents the ultima ratio for patients with extensive
infective destruction of the intervalvular fibrous body, of-
ten associated with root abscess formation and paravalvu-
lar extension. Although early mortality remains 20–30%,
the procedure enables radical debridement and anatomic re-
construction, which are indispensable for infection eradica-
tion and long-term survival [6]. Their modification using
a stentless xenograft for aortic root replacement improved
hemostasis and simplified the left ventricular outflow tract
reconstruction while maintaining excellent hemodynamics
[6].

In our case, a single rectangular bovine pericardial
patch was employed to reconstruct the AMC, the roof of the
left atrium, and both annuli. This simplified single-patch
technique minimizes suture lines traversing infected tissue,
reduces bleeding risk, and provides smooth left ventricu-
lar outflow geometry. Similar single-patch reconstructions
have been reported with satisfactory mid-term outcomes
and low recurrence of infection [4]. Furthermore, the sur-
gical philosophy shared with the Essen group underscores
the importance of complete radical excision of infected tis-
sue and anatomical restoration of the cardiac skeleton to
achieve durable results [6].

Alternative materials and configurations have been
proposed, including homograft incorporation [7], aorto–
mitral composites [8], and double-valve composite recon-
structions through an aorto-annulo-septotomy [8]. Each
technique must be tailored to the extent of infection and
anatomic destruction.

Our patient underwent emergency surgery in the set-
ting of cardiogenic shock and achieved complete recovery

with no recurrence at one year. This outcome underscores
the critical role of early surgical intervention, radical de-
bridement, and meticulous anatomical reconstruction under
a dedicated endocarditis team approach [3].

In summary, this case demonstrates that the single-
patch Commando procedure using bovine pericardium pro-
vides a reliable, technically straightforward solution for ex-
tensive double-valve IE involving the AMC, with satisfac-
tory hemostasis and anatomic reconstruction. Continued re-
finement of materials and surgical strategy, combined with
early multidisciplinary management, is essential to improv-
ing long-term outcomes in this challenging population. Fur-
thermore, ongoing registry-based analyses and multicenter
collaboration will be crucial to define optimal timing and
patient selection for this complex operation.

4. Conclusions
The Commando procedure with a single bovine peri-

cardial patch is a viable and technically effective option for
patients with extensive IE involving the AMC. Radical de-
bridement and meticulous reconstruction are key to achiev-
ing durable outcomes. Further studies are warranted to as-
sess long-term outcomes and refine material selection for
AMC reconstruction.
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