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Thrombotic or Bleeding Complications in Patients Undergoing the Fontan
Procedure and Receiving Prophylactic Anticoagulation
and/or Antiplatelet Therapy

Yuji Tanaka

Department of Pediatrics, National Hospital Organization Kagoshima Medical Center, Kagoshima, Japan

Background: Although many patients undergoing the Fontan procedure require anticoagulants or antiplatelet

drugs, there is no consensus regarding thromboprophylaxis after this procedure.

Methods: To clarify the incidence of thrombotic or bleeding complications and their characteristics, we retro-
spectively studied 49 patients (34 male and 15 female) who underwent the Fontan procedure between 1989 and
2012. Their average age was 16.3£7.7 years, the average age at which total cavopulmonary connection surgery
was performed was 4.5+3.7 years, and the mean duration of postoperative observation was 59.1 45 months.
Results: All patients received warfarin and all but one received aspirin. Three patients developed cerebral infarc-
tion, one of whom also developed renal infarction. With prompt treatment, all three patients recovered without
sequelae. With regard to bleeding complications, one of three patients who developed pulmonary hemorrhage
died. Gastrointestinal bleeding occurred on six occasions in three patients, only one of whom had associated ab-
dominal pain. Urgent blood transfusions were necessary on five of these occasions. Additionally, subcutaneous

hemorrhage, macrohematuria, ovarian hemorrhage, and polyhypermenorrhea also occurred. In patients with

bleeding complications, the mean prothrombin time/international normalized ratio was 1.920.5. These hemor-

rhagic events were managed by the discontinuation of aspirin and reduction of the warfarin dosage.
Conclusion: It is necessary to determine whether a combination of aspirin and warfarin is indicated for main-
taining adequate circulation after the Fontan procedure. Because combination treatments are likely to cause
more bleeding complications, the use of individual drugs should be investigated.
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Table 1 Characteristics of patients with cerebral infarction

Years after

Case Age of onset Fontan Surgical Diagnosis Risk factors ff)r drugs PT-INR
(years) procedure procedure thromboembolism
(years)
1 35 18 Ex-TCPC (TCPC TA1b Pulmonary arterio- W+A 1.28
conversion) venous fistula interrupted
2 26 18 Lt-TCPC DORV Pulmonary blind W 213
pouch
3 15 5 Ex-TCPC Asplenia Artificial valve W+A 1.80

(A, aspirin; DORV, double outlet right ventricle; Ex, extra-cardiac conduit; Lt, lateral tunnel; TCPC, total cavo-pulmonary connec-

tion; TA, tricuspid atresia; W: warfarin).
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Fig. 1 Transesophageal echocardiography findings in a patient with cerebral infarction from a thrombus in

a blind intracardiac pouch
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Table 2 Characteristics of patients with gastrointestinal hemorrhage

Case  1\9° Chief PTIINR Pre Hb PostHb  Aspirin H. pylori Blood Emergency
(years) complaint transfusion endoscopy
1-® 6 Common cold, 1.77 10.7 5.4 1.8mg/kg/day Not examined + Not done
fever
1-@ 7 Pale face 1.66 10.5 6.1 1mg/kg/day  Not examined + Not done
1-® 8 Fatigue 1.82 13.7 8.9 1 mg/kg/day Positive - Not done
1-@ 15 Pallor 3.50 15.0 9.4 Enteric-coated Negative + Bleeding ulcer
aspirin 100mg/ (after pylorus
alternate-day eradication)
2 19 Fatigue 2.74 15.8 7.7 Enteric-coated Negative + Bleeding ulcer
aspirin 100 mg/
alternate-day
3 9 Abdominal pain  2.23 12.7 4.7  1.25mg/kg/day Negative + Bleeding ulcer

(1-@-® denote four episodes in the same patient).

Fig. 2 A case of a duodenal ulcer treated successfully with endoscopic clipping
A: Adherent blood clot. B: Spurting bleed from the exposed vessel. C: Local injection of hypertonic saline_epinephrine.

D: Clipping of the responsible vessel.
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Fig. 3 Thoracic computed tomography (CT) findings

A: 19-year-old man. Enhanced CT image shows diffuse alveolar hemorrhage. B: 38-year-old woman. Plain CT image
shows left pulmonary hemorrhage.
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Fig. 4 Changes in medication of patients after Fontan procedure

(A, aspirin; PPI, proton pump inhibitor; PA-IVS, pulmonary atresia-intact ventricular septum; W, warfarin)
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