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This is a clear and well-constructed case report describing 
retroperitoneal haemorrhage in a 72-year-old man taking the 
oral anticoagulant, rivaroxaban, shortly after spinal surgery 
and a related literature review [1]. The authors describe the 
patient’s presentation and bleeding management as well as 
summarise some key issues around NOACs and surgery.

Rivaroxaban directly inhibits factor Xa, a vital enzyme 
in the clotting pathway. Its onset of action is rapid, peak-
ing at 2–4 h after ingestion, and with an elimination half-
life of around 12 h or less, anticoagulation has generally 
worn off within 48–72 h of last exposure [2]. I will make 
some specific comments on the peri-operative management 
of rivaroxaban and the emergency management of major 
haemorrhage associated with NOACs.

Emergency management

The authors rightly point out that specific reversal agents 
are needed, with none available at the time of their report. 
It is common for guidelines on managing NOAC-associ-
ated bleeding to recommend consideration of general pro-
thrombotic agents such as prothrombin complex concentrate 
(PCC)—as occurred in this case—or recombinant factor 
VIIa (rFVIIa), but no guideline unequivocally recommends 
them except, in some cases, in haemorrhage with imminent 
risk of death. Even then national guidelines take starkly 
contrasting views on the preferred choice of agent [3–5]. 
The difficulty in making firm recommendations to use these 
agents reflects their uncertain risk: benefit ratio given limited 

and conflicting evidence on their efficacy [6, 7] and some 
risk of dangerous thrombosis [8]. Their continuing place in 
guidelines as options, often with limited guidance on when 
to select that option, reflects physicians’ desire to have some-
thing to propose in dangerous circumstances as much as it 
does any proven utility of the options available.

Fortunately, specific reversal agents are being developed 
for NOACs with idarucizumab widely licensed for the direct 
thrombin (factor II) inhibitor dabigatran and several agents 
emerging for factor Xa inhibitors like rivaroxaban; the first 
of these, andexanet, was approved by the US FDA this year 
though none are yet licensed in Europe. Some caution is 
still needed about the first wave of reversal agents for rivar-
oxaban with data emerging of significant thrombotic risk 
with andexanet [9], so the use of agents such as PCCs will 
continue to be an option for now. Nonetheless, it is almost 
certain that in the near future patients with serious haemor-
rhage on rivaroxaban will be managed with specific anti-
dotes rather than the poorly evidenced option of a general 
prothrombotic agent.

Peri‑operative NOAC management

The authors appropriately highlight the importance of bal-
ancing thrombotic and bleeding risks in making decisions 
about bridging therapy and raise a number of important 
points. The evidence base to guide decision-making here 
is sparse, and case reports like this one remain useful trig-
gers for evidence review. However, on the issue of current 
guideline recommendations on post-operative reintroduction 
of anticoagulation I would take a slightly different view to 
the authors.

At institutional and national level in the UK and at 
national level in other English language healthcare systems, 
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guidelines uniformly recommend withholding anticoagula-
tion up to 72 h after procedures with a high risk of major 
bleeding (e.g. a risk of bleeding at 48 h post-operatively 
of ≥ 2%), including spinal surgery. The authors suggest con-
sideration of withholding NOACs for longer than this based 
on this case and a literature review indicating no previous 
reports of NOAC-associated retroperitoneal haemorrhage as 
well as cases of post-operative spinal haematoma despite 
timing of rivaroxaban reintroduction consistent with current 
guidelines.

However, for the latter the evidence cited is of only two 
patients, one of whom received warfarin and enoxaparin 
as well as rivaroxaban [10] and one who developed cervi-
cal haematoma 21 days after a lumbar procedure, which 
the paper’s authors acknowledged was probably unrelated 
[11]. NOAC-associated retroperitoneal haemorrhage has 
been reported in the pivotal studies leading to licensing for 
idarucizumab, apixaban and rivaroxaban, post-marketing 
reporting for rivaroxaban as well as through multiple indi-
vidual case reports [12–16]. The presented patient therefore 
experienced a type of haemorrhage known to occur spon-
taneously with NOACs including rivaroxaban, and the evi-
dence cited linking guideline compliant rivaroxaban use to 
post-operative spinal haematoma is weak.

Unlike warfarin which typically takes many days to re-
establish full anticoagulation, rivaroxaban re-establishes full 
anticoagulation within hours. This Grand Rounds patient 
was, therefore, fully anticoagulated for 6 days (3rd–9th post-
operative days) before presenting with haemorrhage suffi-
ciently rapid to enlarge by 6 cm in the space of a few hours. 
Rivaroxaban does not dissolve existing clots; it only prevents 
the formation of new ones: a bleed at this rate suggests that 
the haemorrhage was of acute onset and not due to rivaroxa-
ban preventing establishment of haemostasis in the first few 
post-operative days. It is, therefore, not clear that deferring 
rivaroxaban reintroduction by one or more post-operative 
days would have prevented this haemorrhage.

Designations of patients as high or low thrombosis risk in 
peri-operative management guidelines are not based on evi-
dence of peri-operative thrombosis risk but instead extrapo-
lated from estimates of thrombosis risk in the non-operative, 
non-bleeding setting [17]. However, there is evidence that 
operative or haemorrhage-associated anticoagulation inter-
ruption doubles thrombosis risk above these levels [18], so, 
even in low-risk patients, additional days of interruption may 
represent small but significant additional thrombosis risk.

In my view, there is not yet a need to reconsider current 
guideline recommendations for peri-operative management 
of NOACs in a high bleeding risk surgery. Withholding anti-
coagulation longer than currently recommended will confer 
increased thrombosis risk, and the benefit of doing so is not 
established, so, even in low-risk patients, the balance of risks 
and benefits cannot currently be said to support this.

This case study raises important and commonly faced 
issues in routine practice. Fortunately, NOAC-associated 
haemorrhage management is becoming easier with the 
emergence of specific reversal agents, and though this 
Grand Rounds case may not in itself be strong evidence to 
withhold NOACs longer than currently recommended post-
operatively, it shines a light on the limited evidence base 
underpinning current guidelines and is a useful prompt for 
re-evaluation of this topic.
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