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neuropathy and cerebrovascular disorders are 
contraindications for the neuraxial block.[5] However, 
we preferred spinal anaesthesia considering that 
CNS involvement was ruled out and the problems 
associated with difficult airway were far more severe. 
Clonidine was added to prolong the duration of the 
neuraxial block.

The main pre‑operative anaesthetic concerns in 
Behcet’s disease are therefore scarring of oral mucosa 
leading to difficult airway, inflammatory involvement 
of the organ systems, inflammatory response to skin 
prick and chronic immunosuppressant therapy 
which could cause renal and haematopoietic side 
effects. The case was successfully managed after a 
thorough knowledge of the disease and the anaesthetic 
implications involved.
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Spinal epidural haematoma 
following rivaroxaban 
administration after total knee 
replacement

Sir,

The incidence of neurologic dysfunction resulting 
from haemorrhagic complications following neuraxial 
blockade is estimated to be <1 in 150,000 epidurals, 
and 1 in 220,000 spinal anaesthetics.[1] The first 
reported case of epidural haematoma following 
rivaroxaban was published in 2014.[2]

A 59‑year‑old lady was admitted for elective right 
total knee replacement. She was a known case of 
hypertension, hypothyroidism, and congenital 
heart block (with indwelling cardiac pacemaker), 

on olmesartan and levothyroxine. Her pre‑operative 
blood investigations including coagulation profile 
were normal. Combined spinal epidural anaesthesia 
was administered with a 20 gauge epidural catheter 
in L2‑L3 epidural space and subarachnoid block with 
23 gauge spinal needle in L3‑L4 space with 3 ml of 
0.5% bupivacaine. These procedures were atraumatic. 
A continuous epidural infusion of 0.125% bupivacaine 
at 3–5 ml/h was used for postoperative analgesia. 
The same night, the surgeon decided to prescribe 
rivaroxaban 10 mg for venous thromboembolism (VTE) 
prophylaxis instead of enoxaparin (which was 
routinely used) without informing anaesthesiologist. 
The anaesthesiologist ordered the removal of 
epidural catheter next day (i.e., 18 h after last dose 
of rivaroxaban). Second dose of rivaroxaban was 
repeated 6 h after catheter removal. Twelve hours after 
administration of a second dose, the patient developed 
severe back pain with new onset sensory and motor 
blockade along with bladder incontinence. As the 
patient had a cardiac pacemaker, an MRI was deferred. 
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once daily (OD) or 30 mg twice daily (BID). Rivaroxaban 
was given at a fixed dose of 10 mg OD, and the first 
dose was administered 6 h post‑operatively. Based on 
the outcomes of the RECORD studies, Rivaroxaban was 
approved for the prevention of VTE after elective hip or 
knee arthroplasty. No intra‑spinal bleeding events were 
attributed to rivaroxaban administration in phase II or 
phase III prospective studies of rivaroxaban use after 
hip and knee arthroplasty.[4]

In our patient, the epidural catheter was removed 
18 h after the last dose of rivaroxaban. A second 
dose was repeated 6 h after catheter removal. As per 
manufacturer’s recommendation, ‘an epidural catheter 
should not be removed earlier than 18 h after the 
last administration of rivaroxaban and next dose not 
to be administered earlier than 6 h after removal of 
the catheter.’ Surgeon and anaesthesiologist are key 
players in the operating room, aiming for a common 
goal – safety and good surgical outcome of the patient. 
In this particular case, a pre‑operative communication 
about the use of rivaroxaban would have made us opt 
for general anaesthesia with peripheral nerve blockade 
instead of neuraxial anaesthesia as the evidence for 
its safety is limited. The early surgical intervention 
resulted in complete recovery of our patient. This is in 
agreement with Vandermeulen et al., in whose series of 
55 spinal haematomas, 38% patients had satisfactory 
neurologic recovery following surgical intervention 
within 8 h of onset of symptoms.[5]

We need to consider that adverse outcomes associated 
with concurrent use of neuraxial blockade and oral 
anticoagulants may be higher than those reported in 
clinical trials. Based on this experience, we recommend 
extreme caution in prescribing rivaroxaban to 
patients who have undergone neuraxial anaesthesia. 
Furthermore, we recommend that the time frame given 
by the manufacturer for drug administration needs 
reconsideration. More studies are required to prove 
the safety of rivaroxaban in the setting of neuraxial 
anaesthesia.
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Figure 1: Sagittal computerised tomography scan showing hypodense 
signals

Figure 2: Intraoperative finding showing epidural haematoma

A computerised tomography was done which showed 
hypodense areas in L2‑L3‑L4 [Figure 1], a pre‑emptive 
diagnosis of epidural haematoma was made. The 
patient underwent an emergency decompressive 
laminectomy, and the operative findings were blood 
clots in the L2‑L‑3‑L4 epidural spaces extending 
into the spinal canal [Figure 2]. On the next day, she 
regained her bladder sensations and was discharged on 
post‑operative day 5 with complete return of sensory 
and motor functions.

A number of novel oral anticoagulants that directly 
target factor Xa or thrombin have been developed in 
recent years. Among these, rivaroxaban is licensed for 
the prevention of VTE in patients undergoing elective 
hip or knee arthroplasty. Rivaroxaban was evaluated 
in phase III studies of the Regulation of Coagulation in 
Orthopaedic Surgery to prevent deep vein thrombosis 
and pulmonary embolism program (RECORD) in patients 
undergoing elective total hip or knee arthroplasty.[3] This 
study compared rivaroxaban with enoxaparin 40 mg 
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Noninvasive cardiac output 
monitoring during anaesthetic 
management for caesarean delivery 
in parturient with severe mitral 
stenosis: A more relaxed look

Sir,

Heart disease in parturient is a leading non‑obstetric 
cause of morbidity and mortality, with mitral 
stenosis being the single most prevalent lesion 
accounting for 88% of cases.[1] Associated pregnancy 
induced hypertension (PIH) in such patients is a 
challenge to the anaesthesiologist’s skill. The safety 
of regional anaesthesia is always questioned in such 
patients due to the deleterious effects on preload and 
afterload.[2,3]

Non‑invasive cardiac output monitor (NICOM) 
is a continuous, accurate and non‑invasive 
haemodynamic monitoring device which measures 
the bioreactance or the phase shift in voltage across 
the thorax, in response to applied high frequency 
transthoracic currents and has a higher success rate 
than bioimpedance based techniques, where patient 
may not be totally immobile.[3] Here, we present our 
experience of managing a parturient posted for lower 
segment caesarean section, under regional anaesthesia 
using NICOM.

A 28‑year‑old parturient (height 150 cm, weight 55 kg) 
with rheumatic heart disease and PIH, as well as history 
of balloon mitral valvotomy done 3 years ago, was 
scheduled for elective caesarean section at 36 weeks of 
gestation, with precious pregnancy. She was on tablet 
metoprolol 12.5 mg, tablet hydrochlorothiazide 10 mg 
daily, since 15 days and antibiotic prophylaxis with 
benzathine penicillin throughout her antenatal period 
as per cardiologist’s advice.

The examination revealed New York Heart 
Association (NYHA) II status, pallor, with heart rate of 
68/min, blood pressure of 140/86 mmHg, jugular venous 
pressure of 6 cm of H2O, bilateral pedal oedema with 
bluish discolouration and mild tenderness over calf 
muscles. Cardiovascular examination revealed loud S1 

and P2 at mitral and pulmonary area with a mid‑diastolic 
murmur. Investigations showed haemoglobin (Hb) 
of 6.7 g/dl and other routine investigations were 
within normal limits. Electrolyte and coagulation 
profile were also normal. Electrocardiogram (ECG) 
revealed the right axis deviation with sinus rhythm. 
Echocardiography revealed mitral valve area of 
0.875 cm2 with mild regurgitation with moderate 
pressure gradient (36 mmHg), tricuspid regurgitation, 
left ventricular ejection fraction of 55% and severe 
pulmonary arterial hypertension, no clot, mass or 
vegetation. Colour Doppler of lower limb suggested 
mild flow restriction in femoral and popliteal 
arteries. Pre‑operatively, 2 units of whole blood 
were administered over 48 h. Low molecular weight 
heparin (LMWH) and antibiotic were given, 12 h prior 
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