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ABSTRACT

Background: Intractable bleeding from the apical can-
nulation site of a left ventricular assist device (LVAD) is a
dreaded complication.

Case report: A 52-year-old male suffering from dilative
cardiomyopathy (DCM) with fixed pulmonary hypertension
underwent reoperative LVAD implantation after previous
mitral valve surgery. The patient underwent three rethora-
cotomies for bleeding from the apex cannulation site without
achieving hemostasis. Conventional techniques and applica-
tion of fibrin sealants and polymeric sealing devices did not
fix the problem. The bleeding stopped after application of the
EVARREST® Fibrin Sealant Patch (FSP), and he needed no
further transfusions.

Conclusion: This patch might become a useful tool for
intractable bleeding problems in LVAD surgery.

INTRODUCTION

Conventional methods of achieving hemostasis like
sutures, cautery, clips, or energy-based coagulation depend
on anatomical location, accessibility and type of tissue, among
others. If these methods are ineffective, topical absorb-
able hemostats (TAHs) gain relevance. In case of severe
bleeding, TAHs are less effective due to a lack of adhesion
[Ding 2013]. The EVARREST® fibrin sealant patch (FSP)
(Ethicon, Somerville, New Jersey, USA) consists of polygla-
ctin (PG910), oxidized regenerated cellulose (ORC), human
fibrinogen, and human thrombin. Several studies have dem-
onstrated its effectiveness and safety in different tissue types
and over a wide array of bleeding intensities [Fischer 2013;
Koea 2015]. However, the experience with fibrin pads in
cardiac surgery, by itself prone to major bleeding issues with
full-heparinization, is very limited. In case of bleeding from
the apex cannula of a left ventricular assist device (LVAD) dif-
ficult accessibility and anatomical location of the bleeding site
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come into play. We describe the successful management of
such a bleeding complication with the EVARREST® patch
after conventional hemostatic measures failed.

A 52-year-old man with dilated cardiomyopathy and fixed
pulmonary hypertension underwent LVAD implantation with
the intent to reduce elevated pulmonary artery pressures and
a pulmonary vascular resistance (PVR) of 8.3 Wood-Units.
The patient had undergone prior mitral valve reconstruction
and implantation of a biventricular cardioverter-defibrillator
(CRT-ICD). A HeartWare (Medtronic, Dublin, Ireland)
device was implanted to achieve transplant eligibility or as
destination therapy, if the attempt to reduce PVR failed.

Concomitant tricuspid valve reconstruction with a 34mm
CE Physio Ring (Edwards Lifesciences, Irvine, CA, USA) and
Levitronix CentriMag (Abbott, Santa Clara, CA, USA) assist
device implantation for temporary right ventricular sup-
port via right femoral vein and an 8mm vascular graft anas-
tomosed to the central pulmonary artery were performed.
Severe coagulopathy necessitated intraoperative transfusion
of 6 units of packed red blood cells, 4 fresh-frozen plasmas, 4
units of platelets, and 2g fibrinogen. Despite its potential for
serious thromboembolic events [Stokes 2011] recombinant
factor VII (7,000pg) also was administered.

Due to ongoing blood loss, the patient required two revi-
sions. Standard surgical measures like additional suturing,
pledgeted sutures, fibrin sealants, and other polymeric sealing
devices did not provide hemostasis from the bleeding site at
the apical inflow cannula. During the third revision, we applied
the EVARREST® FSP (Figure 1) around the apex cannula,
according to the manufacturer’s instructions. (Figure 1)

The bleeding ceased, and the patient was fully anticoagu-
lated, according to LVAD company guidelines without fur-
ther revisions or blood transfusions. (Figure 2)

Perioperative bleeding is associated with increased mor-
tality and morbidity and leads to acidosis, hemodilution
and coagulopathy, making hemostasis even more difficult to
achieve [Stokes 2011].

Bleeding is one of the most common complications, follow-
ing LVAD implantation. Implantation of earlier generation
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pulsatile flow pumps was associated with high rates (up to
50%) of bleeding requiring surgical revision [Kasirajan 2000].
The newer generation continuous flow LVADs still have a
reoperation rate for bleeding of 30%. Eighty-one percent of
these patients required a blood transfusion [Slaughter 2009].

If conventional measures like sutures, clips or electrocau-
tery fail or cannot be used because of anatomical constraints or
accessibility like in LVAD surgery, topical absorbable hemo-
stats and recombinant factor VII can be used. If these also fail
to achieve hemostasis, the situation becomes desperate.

In this case of troublesome LVAD inflow cannula bleeding,
we used fibrin glue along the suture lines during initial LVAD
implantation as part of our routine implant protocol. Use of
pledgets also was part of our routine implant procedure at
that time.

The EVARREST® Fibrin sealant patch is an adjunctive
hemostatic patch for use with manual compression. It consists
of a flexible matrix of oxidized regenerative cellulose fixed on
one side with polyglactin 910 non-woven fibers. It increases
the surface area that carries a uniformly imbedded biologic
component composed of human fibrinogen and thrombin.
When the active side of the patch is exposed to the surface of
bleeding tissue, thrombin converts the fibrinogen into fibrin.
The result is the formation of a stable blood clot that inte-
grates with the patch’s matrix design and sticks to the tissue
surface to stop the bleeding.

The efficacy of the EVARREST® FSP has been demon-
strated in randomized trials in non-cardiac surgery [Fischer
2013; Koea 2015], but the success rate in cardiac surgery
largely is unknown. Corral and coworkers showed that this
patch might result in significant hospital cost savings in com-
plicated hepatic and soft tissue surgical bleeding [Corral
2016], if other expensive hemostatic agents like recombinant
factor VII can be saved, this is conclusive.

Our case report demonstrates the effectiveness of the
EVARREST® FSP as a bail-out hemostatic measure in
troublesome LVAD bleeding after failure of standard surgi-
cal methods. It has the potential to become is an important
adjunct to the cardiac surgeons’ armamentarium for intrac-
table bleeding problems in LVAD surgery. Larger studies are
required to confirm this finding and possibly extend indica-
tions, e.g. toward aortic surgery.
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Figure 1. EVARREST™ - Fibrin Sealant Patch (FSP) (Ethicon, Bridgewa-
ter, USA) — courtesy of Ethicon
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Figure 2. Chest x-ray after third revision with application of EVARREST
patch
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