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Background: Prekallikrein deficiency is an extremely rare disorder in which functional prekallikrein in the plasma is reduced or absent.
Case Report: We present the case of a 15-year-old male with prolonged activated clotting time incidentally noted
preoperatively prior to repair of an atrial septal defect. The patient was subsequently found to have prekallikrein (Fletcher
factor) deficiency. He successfully underwent open cardiac surgical repair after fresh frozen plasma was administered at a
dose of 15 mL/kg 1 hour prior to the start of the procedure.
Conclusion: History and routine preoperative evaluations of complete blood count, partial thromboplastin time, prothrombin
time, and platelet function analysis failed to detect any abnormalities, but a prolongation of activated clotting time identified by
the anesthesiologist led to specialized testing and a diagnosis of Fletcher factor deficiency. The patient tolerated the open-heart
surgery well without any significant hematologic intervention or complications.
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INTRODUCTION
Prekallikrein deficiency, an autosomal recessive disease
first described in 1965 by Hathaway and colleagues,1 is an
extremely rare disorder in which functional prekallikrein in
the plasma is reduced or absent. Fewer than 80 cases
have been reported in the literature.2 We report the case
of a patient who was found to have prekallikrein deficiency
after a perioperative finding of significantly prolonged activated clotting time (ACT).

CASE REPORT
A 15-year-old African American male football player with a
history of atrial septal defect (ASD) not amenable to device
closure was noted to have a significantly prolonged ACT
of 424 seconds (4 times normal) after the placement of arterial lines and after induction of anesthesia, just prior to the
start of surgical closure of his ASD. Surgery was immediately halted, and an emergency consult was placed to pediatric
hematology. The patient reported no significant bleeding
history, including no history of bleeding from circumcision,
injuries during football, or dental extraction. Family history
was also negative for known bleeding disorders. His physical examination was significant only for a grade II/VI systolic
ejection murmur heard best along the left upper sternal border, secondary to his ASD.
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Diagnostic evaluation revealed persistently elevated partial
thromboplastin time (PTT) (Table). Prothrombin time (PT); international normalized ratio; factor XIII, IX, and XI; Fitzgerald
factor; fibrinogen; and liver function tests, drawn at subsequent hematology visits, were within normal range. The
PTT failed to correct on a 1:1 mix and incubation, initially
suggesting the presence of an inhibitor. Lupus anticoagulant
was transiently elevated, with resolution on repeat testing,
and repeat mixing studies were inconsistent. The diagnostic
evaluation prompted continued analysis that revealed low
plasma prekallikrein activity and elevated high molecular
weight kininogen (HMWK) activity (Table). These findings
confirmed the diagnosis of prekallikrein (Fletcher factor) deficiency. The patient was cleared for surgery with the recommendation that fresh frozen plasma (FFP) be administered at
a dose of 15 mL/kg 1 hour prior to the start of the procedure.
The administration of FFP allowed for normalization of prekallikrein and thus improved monitoring during surgery.
The open cardiac surgical repair was performed at another
institution without complications, and the patient recovered
well. Genetic testing was recommended for family members.

DISCUSSION
Prekallikrein is a glycoprotein synthesized in the liver.
More than 75% of prekallikrein circulates as a complex with
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Table. Results of Patient’s Diagnostic Evaluation
Variable

Results

Reference
Range

Activated clotting time, seconds

424

70-150

Partial thromboplastin time, seconds

37.8

21.0-32.0

50.2

should be considered on a case-by-case basis. The ACT
performed by the anesthesiologist just prior to surgery was
grossly abnormal and led to reevaluation and extensive testing. The choice of laboratory test and use of FFP should be
carefully considered when evaluating anticoagulation in patients with prekallikrein deficiency. Our experience demonstrates that surgery can be safely undertaken in patients
with prekallikrein deficiency.

35.6
Prekallikrein activity, %

<5

63-135
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Note: Prolonged activated clotting time was noted immediately prior to
the initial planned surgical procedure. Partial thromboplastin time, prekallikrein activity, and high molecular weight kininogen activity were determined at subsequent hematology visits.

HMWK, and together with factor XII and HMWK, constitutes
the contact phase of the intrinsic coagulation and fibrinolytic
pathways.3 This disorder is unique in that the coagulation
pathology presents with in vitro clotting defects, usually without in vivo clotting disorders. Consequently, the deficiency is
asymptomatic, with little risk of bleeding.4 However, rare
cases are associated with recurrent mucosal bleeding,5 hypertension,6 recurrent cerebrovascular accidents,7 recurrent
pregnancy loss,8 or failure to progress during labor.9 Interference with the in vitro measurement of ACT and PTT
could cause significant difficulties during the perioperative
and postoperative monitoring of anticoagulation that is routinely done with cardiac surgery. The potential for interference with the measurement of ACT and PTT emphasizes
the importance of physician understanding of the limitations
of laboratory testing. The ACT assay requires endogenous
kallikrein-kinin system factors for activation of the coagulation pathway in vivo. Therefore, others have recommended
the use of the plasma anti-Xa heparin activity assay to monitor anticoagulation in patients with prekallikrein deficiency.10
A differential for a normal PT with a prolonged PTT should
include disorders of the intrinsic pathway of coagulation.
These disorders include inherited deficiencies of factors
VII, IX, and XI that present with excessive bleeding. In contrast, other inherited or acquired deficiencies including factor
XII deficiency,11 prekallikrein deficiency, or HMWK deficiency may be clinically silent. Lupus anticoagulants can also
prolong PTT without any associated bleeding problems.10

CONCLUSION
Preoperative evaluation of hemostasis is crucial to assess
the risk of perioperative and postoperative bleeding. The
current method of screening is to obtain a thorough history
of bleeding of both the individual and the family. However,
this method may not be effective for rare or asymptomatic
disorders, as in this case. We suggest that routine detailed
history and physical examination, along with preoperative
evaluations of PTT, PT, bleeding time, and platelet count,
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