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Abstract
Lifelong anticoagulation is often required in patients undergoing major cardiovascular surgery such as the Bentall procedure.
Such patients are at high risk for hemorrhagic and thrombotic complications which can result in serious disability and even death.
Patients presenting with intracranial hemorrhage may require urgent neurosurgical intervention, which in turn becomes a challenging
scenario for the anesthesiologist. Thus, a sound knowledge of regulating perioperative anticoagulation and accepting increased risk of
intraoperative and postoperative bleeding is mandatory for the anesthesiologist.
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Introduction

dysfunction is a further concern. We report a post-Bentall surgery
patient on OACs who underwent emergency craniotomy and
hematoma evacuation following spontaneous ICH and highlight
the conflicts in managing perioperative coagulation in such cases.

The Bentall cardiac surgical procedure involves replacement of the
aortic root with a mechanical valve conduit and re-implantation
of the coronary buttons [1]. After surgery, the patients are put on
life-long oral anti-coagulant (OAC) therapy because of the high
risk of systemic thromboembolism. Despite stringent monitoring
of OAC doses, hemorrhagic and thrombotic complications
are well-known. Spontaneous intracranial hemorrhage (ICH)
is one such devastating, albeit rare (incidence: 0.4-1.8%) [2],
complication in cardiac surgical patients on OACs that is reported
to cause serious disability or death in more than 60% ofcases.3
Emergency neurosurgical intervention for ICH may be necessary
in some patients. However, anesthetizing these patients is
challenging in view of the anticipated increased surgical bleeding
and the need for precisely regulating their coagulation status to
prevent postoperative hemorrhage or thrombosis; prevention of
intraoperative hemodynamic instability in patients with cardiac

A 27 years old, male patient was admitted with a history
of sudden-onset right hemiparesis and decreased consciousness.
A non-contrast computed tomography (NCCT) scan head revealed
intraparenchymal bleed, measuring 48 × 41 × 40 mm in the left
frontoparietal lobe with mass effect on the ipsilateral lateral ventricle and a midline shift of 7.5 mm; urgent hematoma evacuation was considered. Preoperative anesthesia check-up revealed
that the patient had undergone a Bentall procedure for a severely
calcified and thickened bicuspid aortic valve (AV) 2 months back
and was currently on aspirin 75 mg and warfarin 5/2.5 mg daily
(alternate day) targeted to an international normalized ratio (INR)
of 2.0 to 3.0. There was no history of trauma or prior bleeding episodes. He had a Glasgow Coma Scale (GCS) of E4V1M4, rightsided weakness and normal vital parameters. His INR was 2.8, and
echocardiography showed normal AV prosthesis function, ejection
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fraction of 40%, peak AV gradient of 27 mm Hg and mild aortic
regurgitation; remaining investigations were normal. In consultation with the cardiologists, the OACs were stopped and the patient
administered 4 units of fresh frozen plasma (FFP). He was taken
up for emergency neurosurgery as grade 3E American Society of
Anesthesiologist (ASA) grading under a high-risk consent. In the
operating room, radial artery catheterization and intravenous (IV)
cannulation was done under local anesthesia and routine monitoring instituted. For anesthesia, he received IV midazolam 1 mg,
fentanyl (3 mcg/kg initial;1 mcg/kg hourly), thiopentone 4 mg/
kg, infusions of propofol (50-100 mcg/kg/min) and vecuronium
(0.1 mg/kg bolus;1 mcg/kg/min infusion), and oxygen-air mixture
(50:50), and was mechanically ventilated. Central venous cannulation was avoided considering the raised INR. IV mannitol 40
gm, phenytoin 300 mg and tranexamic acid (10 mg/kg loading
dose; 1 mg/kg/hour infusion) were also administered. The patient
remained hemodynamically stable throughout surgery. He had a
blood loss of around 400ml; one unit packed red blood cells and
two units FFP were transfused. Following surgery, the patient was
electively ventilated and closely monitored for his neurological,
cardiovascular and coagulation status. Tracheal extubation was
done on the 3rd postoperative day (POD) following a good recovery. The patient did not receive any bridging therapy with heparin as the neurosurgery team was apprehensive about rebleeding.
On the 5th POD, his INR was 1.5, and in consultation with the
cardiologist, OACs (aspirin 75 mg and warfarin 5/1.25 mg daily)
were re-started to maintain the INR at 2.0-3.0, since the patient
was having a valved conduit in- situ and was at high risk for valve
thrombosis. However, on the 8th POD the patient had generalized
tonic-clonic seizures; anti-seizure treatment and mechanical ventilation were initiated. NCCT head revealed an intraparenchymal
bleed and surrounding edema, again in the right frontoparietal region. No further neurosurgical intervention was undertaken; the
patient eventually died on the 23rd POD.

due to the likelihood of postoperative re-bleeding with disastrous
consequences. Hence, conservative management of neuroemergencies like ICH is often preferred and surgery undertaken
only in patients with hemodynamic instability or significant midline shift with impending herniation [9].

Patients with recent cardiac operations like valve replacement,
coronary artery bypass grafting and aortic root replacement are
considered high-risk cases for non-cardiac surgeries [4]. These
patients may have persistent cardiac dysfunction or new systemic and
cardiac complications from cardiac surgery and cardiopulmonary
bypass leading to perioperative cardiovascular instability and
poorer outcomes in subsequent operations. Dialysis-dependent
renal dysfunction, congestive cardiac failure and sudden death
were also reported [5,6]. Bentall surgery patients are also known to
develop serious late complications like stroke, low cardiac output
syndrome, hemorrhage, multiorgan failure, myocardial infarction
and arrhythmias [1]. Ascending aortic pseudoaneurysm (APA)
can develop after aortic surgery; though mostly silent, APA can
potentially rupture during other surgeries [7,8].

The anesthetic management of a patient requiring emergency
neurosurgery after a recent heart surgery necessitates a thorough
preoperative cardiac evaluation and optimum management of
any cardiac dysfunction within the limited time constraints. The
preoperative X ray chest should be scrutinized for APA suggested by
mediastinal widening and blurred aortic junction [10]. The details
of preoperative OAC therapy, history of prior bleeding episodes
and derangements in coagulation profile need to be ascertained.
The commonest OACs are vitamin K antagonists (VKAs); aspirin,
unfractionated heparin (UFH), subcutaneous (SC) low molecular
weight heparin (LMWH) and direct thrombin inhibitors (DTI) are
also used. A higher risk of early postoperative bleeding with lifethreatening consequences is seen with VKAs targeted to INR more
than 3 in comparison to aspirin [11]. Use of UFH and LMWH is
also associated with stroke [12,13]. Use of VKA with a low INR
target of 1.5-2.0 along with low dose aspirin (100mg) had a lower
risk of bleeding [14]. The OACs should always be discontinued
preoperatively and surgery deferred till the coagulation profile is
normal. However, in emergency situations, reversal of effects of
oral VKAs can be done with intramuscular (IM) phytonadione 30
mg and administration of FFP [15]. Recombinant factor 7a (5-320
mcg/kg) has also been used before an urgent neurosurgery [16].
Reversal of DTI can be done with prothrombin complex concentrate
(PCC), factor eight inhibitor bypassing activity (FEIBA) and
hemodialysis [17]. In patients with a high risk of thromboembolic
events intraoperative bridging therapy with UFH, LMWH or
glycoprotein IIb/IIIa inhibitors is recommended after stopping
OACs. The intraoperative management includes minimizing
blood loss, adequate replacement of blood and blood products,
maintenance of hemodynamic stability and prompt detection and
treatment of cardiac emergencies. Close postoperative monitoring
is recommended for early detection of intracranial hematoma or
infarct. Mortality in these patients may be related to bleeding as
a result of OAC use. In this case however, OAC was restarted in
accordance with majority of the accepted international guidelines.
Despite that the patient suffered rebleeding and his condition
deteriorated, he had to be put back on mechanical ventilation and
expired on the 23rd POD. The most vexing issue in patients with
artificial cardiac valves is the decision regarding the optimal timing
of restarting anticoagulants after neurosurgery. Early resumption
increases the chances of cerebral re-bleeding and is not agreeable
to most neurosurgeons. Conversely, a delay in anticoagulation can
cause thromboembolic complications, of which, a stuck cardiac
valve and stroke are the most dangerous. Opinions and practice on
this issue continue to vary till date.

Preoperative OAC therapy in patients with mechanical
valves increases their tendency to bleed more and exaggerates the
risk of subsequent surgeries. Neurosurgery can be particularly risky

Majeed et al [18] reported that the optimal timing for
resuming OACs was between 10-30 weeks after anticoagulationassociated ICH in a study of 177 ICH survivors. A survey of 504
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physicians showed a preference for resumption between 4 and 14
days after ICH [19]. The European Stroke Initiative recommends
that patients with a strong indication for anticoagulation, such
as a history of embolic stroke with atrial fibrillation, should be
restarted on VKA after 10 to 14 days, depending on the risk of
thromboembolism and ICH recurrence [20]. The American Heart
Association suggests that, in patients with a very high risk of
thromboembolism VKA may be restarted 7 to 10 days after ICH
onset [21]. The American College of Chest Physicians recommends
starting prophylactic-dose heparin the day after ICH, with no clear
guidance on restarting VKA [22]. A large, recent meta-analysis,
including 8 studies of over 5000 patients of ICH, observed that reinitiation of VKA had been done within 10-40 days after surgery.
They concluded that restarting of OACs led to lower risk of arterial
thromboembolism without significant increase in the risk of
recurrence of ICH [23]. The timing of restarting VKA depends on
individual clinical condition (i.e., risks of thromboembolism and
likelihood of recurrent ICH) and a brain CT scan/MRI to confirm
the resolution of ICH [24]. In patients with prosthetic mechanical
valves, with very high risk of thromboembolism, resumption of
VKA is suggested at 2 weeks after the onset of ICH or sooner, if
the hemorrhage burden is small and causative mechanism treated
or stabilized.

Conclusion
To conclude, a high index of suspicion for post-cardiac
surgery complications, high bleeding risks due to long-term use
of OACs, especially for neurosurgical procedures, are the major
considerations in such cases and a carefully tailored perioperative
anaesthetic management is desirable.
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