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Abstract

Rare bleeding disorders (RBDs) include the hereditary deficiency of fibrinogen, factor (F)IL, FV, FV + FVIII, FVII, FX, FXI or FXIIIL.
RBDs do not confer a protective effect against atheromatous plaque formation, and thus the need for cardiovascular (CV)
surgery in RBD patients is expected to increase with improved healthcare access (diagnosis and management) and longevity
of the population. Clinical data regarding the management of RBDs in this setting are sparse, but the perioperative care
team is obliged to gain a better understanding on available biological and pharmacological hemostatic agents. Perioperative
management of RBDs in CV surgery is further complicated by heparin anticoagulation, haemodilution, and consumption of

procoagulant and anticoagulant proteins associated with cardiopulmonary bypass (CPB). The aims of this review are to
summarize pathophysiology of RBDs and laboratory monitoring pertinent to CV surgery, available factor replacement
agents, and to provide the framework for perioperative coagulation management of RBD patients.
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Major bleeding requiring re-exploration occurs in about 3-14%
patients undergoing various types of cardiovascular (CV) sur-
gery.”” Coexisting bleeding disorders can further complicate
perioperative coagulation management. Multi-disciplinary
approaches and careful surgical planning are thus crucial to
prevent major bleeding, massive transfusion, and associated
complications after CV surgery.” There have been numerous
reports on the perioperative management of haemopbhilia, and
von Willebrand disease (VWD).> The hereditary deficiency of
fibrinogen, factor (F)II, FV, FV+FVIII, FVII, FX, FXI or FXIII is
considered a rare bleeding disorder (RBD) (Table 1).°%
Diagnostic criteria, replacement therapy, and perioperative
management of RBDs are not as standardized as haemophilia
and VWD.”? In recent years, our knowledge base and clinical
management of RBDs have been significantly improved by
early screening,’® and shared medical information among the

RBD networks.® 7 Although RBDs are presumed to reduce the
risk of thrombotic vascular occlusion, coronary atherosclerosis
and plaque rupture seem to develop similarly between haemo-
philia and non-haemophilia subjects.*** With the increasing
globalization and longevity of the population, the need for CV
surgery in patients with RBDs is expected to increase. CV proce-
dures are often associated with major blood loss and haemodi-
lution with the use of cardiopulmonary bypass (CPB). Multi-
factorial coagulopathy can develop, and thus it is important to
better understand the bleeding risk and replacement strategies
for RBDs in this setting.

The aims of this review are: i) to discuss the pathophysiology
and laboratory monitoring of RBDs, ii) to review the published
RBD cases pertinent to CV surgery, and iii) to summarize cur-
rently available replacement therapies, and perioperative coag-
ulation management strategies.
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General considerations for RBDs
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Table 1 Bleeding symptoms of rare bleeding disorders. *Treatment effect could not be ruled out; Percenages were calculated on the basis of the numbers of procedures; *Percentage was calcu-

factors (e.g. FII, FVIII).>® The distinction of quantitative (type I) us
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