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INTRODUCTION

Antifibrinolytics are frequently used during cardiac
surgical procedures on cardiopulmonary bypass
for supporting hemostasis and reducing blood
Effective hemostasis is
extremely important for surgical procedures including
the cardiac surgery.? It is regulated very delicately to
maintain a fine balance between controlling bleeding
in response to primary injury and preventing
hypercoagulability.> Most often this balance is tilted
towards excessive bleeding and mandates the use of
agents to prevent it. There are numerous such agents,
which are available in clinical practice and most of
them have been found to be effective in controlling
bleeding and reducing the use of blood products.**
Cardiopulmonary bypass is a part and parcel of the

transfusion requirement.!
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Can procoagulant use lead to
hypercoagulable state?; A case
of intravascular and intracardiac
thrombosis after protamine
administration
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ABSTRACT

Antifibrinolytics e.g. tranexamic acid (TA) are frequently used during cardiac surgical
procedures on cardiopulmonary bypass for supporting hemostasis and reducing
blood transfusion requirement. A 42 years old lady with chronic atrial fibrillation (AF),
severe mitral regurgitation (MR) and tricuspid regurgitation (TR) underwent mitral
valve replacement (MVR) and tricuspid valve (TV) repair. The anesthetic and surgical
management was uneventful but soon after the reversal of heparin with protamine, the
patient developed intracardiac and intra-arterial thrombosis extending to abdominal
aorta. The patient received TA bolus at induction followed by infusion during the
cardiopulmonary bypass. The safety of routine prophylactic use of antifibrinolytic was
questioned and routine use of screening tools e.g. thromboelastometry suggested.
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cardiac surgery. Its use however, alters the hemostatic
balance and predisposes the patients to the risk of
coagulopathy. The pathophysiology of bleeding often
after CPB is multifactorial and complex involving
hypothermia, endothelial cell and tissue injury,
activation of platelets and coagulation factors, acute
hemodilution and exposure to foreign surface. The
thrombin level also increases despite adequate
systemic heparinization.

Tranexamic Acid (TA) is one of such agent which
is antifibrinolytic and acts by binding with
plasminogen and prevents its conversion to plasmin.t
This minimizes the increase in primary fibrinolysis
during cardiopulmonary bypass (CPB). TA also
preserves the platelet function by reducing plasmin
effect on platelets and glycoprotein 1b receptor.”3?

ANAESTH, PAIN & INTENSIVE CARE; VOL 22(4) OCT-DEC 2018



procoagulant induced hypercoagulable state

Despite having all the beneficial effects, can it make
the blood hypercoagulable and adversely affect the
outcome of the surgery? The answer to this question
is not clear and in one of the reported incident, it
was associated with dosing error.!® We present a case
report of induced hypercoagulable state in a female
patient after routine dose of TA.

CASE REPORT

A 42 years old lady weighing 82 kg was booked for
mitral valve replacement (MVR) and tricuspid valve
(TV) repair for her severe mitral regurgitation (MR)
and tricuspid regurgitation (TR). Preanesthetic
assessment showed her history to be negative for
asthma, hypertension or diabetes mellitus. She had
chronic atrial fibrillation (AF) and was on warfarin
for the last 8 years. She had had two cesarean sections
under regional anesthesia. She was on hormonal oral
contraceptives for her polycystic ovary syndrome for
6 years. Other medications included beta blockers
and diuretics. Preoperative echo showed severe MR,
severe TR, normal LV systolic function. EF was
55%. Estimated PASP was 40 mmHg. Her physical
examination and routine lab investigations were
mostly unremarkable.

In the operating room (OR), after applying the
routine monitors, an arterial line was inserted in the
left radial artery and 16G cannula in the right arm.
Induction was done with midazolam 3 mg, etomidate
6 mg, and fentanyl 250 ug. Another dose of 250 ug
fentanyl was given at the time of intubation. Airway
was secured with endotracheal tube (ETT) no. 7.5
mm and rocuronium 80 mg was used for muscle
relaxation. 800 mg of TA bolus was also given as
antifibrinolytic. Swan Ganz catheter was inserted
in the right internal jugular vein alongwith 7.5 Fr
triple lumen central venous line. Trans-esophageal
echocardiography (TEE) was done by the cardiologist
and it confirmed the pre anesthetic study. She
received 35,000 IU of heparin before the aortic and
caval cannulation. Activated clotting time (ACT)
was found to be 460 sec (using HEMOCHRON®
Jr. Signature+). CPB was initiated and continued
smoothly while the temperature was lowered to 32°
C. Anesthesia was maintained with propofol 25-30
ug/kg/h, fentanyl 2-5 ug/kg/h and TA @ 160 mg/h
as antifibrinolytic. The cross clamp time was 91 min
and CPB time was 113 min; the patient was warmed
to 36° C. ACT was measured at regular intervals and
it was > 408 sec throughout the conduct of CPB. Her
hemoglobin (Hb) dropped to 8.2 gm/dL. and near
the weaning, 1 unit of packed red cells was added in
the prime. The urine output before the CPB was 600
ml and 1200 ml at the CPB. The heart was irritable
and developed ventricular fibrillations after the cross
clamp removal. MgSO, 2 gm was given via CPB and
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defibrillation was done with 20 J. The cardiac rhythm
stabilized after that. Atrial pacing with a rate of 90/
min was started along with infusions of dobutamine
S wg/kg/min and noradrenaline 0.1 ug/kg/min. After
about five minutes, the CPB flow was reduced and
heart allowed to eject blood. TEE showed minimal
paravalvular leak around the mitral valve and good
repair of the tricuspid valve. The radial arterial line
suddenly appeared to be dampened for no obvious
reason and in order to wean the patient from CPB
and adjust the inotropic support, it was decided to
measure the aortic pressures directly by inserting a
needle. There was a discrepancy of 15 mmHg in the
systolic and 5 mmHg in the mean BP. The arterial
blood gas (ABG) level was acceptable except for
lactate level of 4 mmol/L.. ACT was checked at that
time to be 439 sec. The protamine was started and the
surgeons and perfusionists were notified at the 30%,
50% and 75% of its administration to adjust the CPB
settings accordingly. The dose was completed over 10
min (total dose of 350 mg) and ACT after that was
154 sec.

About 10 min following that, there was a sudden
drop in the Near Infrared Spectroscopy (NIRS,
INVOS SOMANETICS) recording to 32 (baseline
value 66) placed over the right side of the forehead
and later disappearance of the A line tracing both
for the aortic and radial site with no aspiration. ST
segment elevation was also noted in leads I, I, aVL
and V. The surgeons were notified immediately and
it was decided to go back on CPB as the heart rate
was slowing down and cardiac chambers getting
distended. Patient was reheparinized and cannulated.
(ACT 618 sec). Venous blood gas (VBG) values
showed normal parameters except for HCO, = 17.9
mmol/L, BE = -8.3 and lactate going up to 5.9. The
needle taken out of the aorta had a small clot in its
tip. The radial arterial line showed some tracing and
free aspiration again after the heparin. The NIRS
recording dropped to 14. Cardiologist was called
in again for TEE which demonstrated severe LV
(EF 10%) and RV dysfunction. Mobile thrombus
was noted in left atrium (LA) and LV (Figure 1).
Descending thoracic and abdominal aorta had large
thrombi at multiple places (Figure 2). The CPB
alarmed repeatedly for higher line pressures and low
reservoir volume. 4 units of pRBCs, 500 ml] of ringer
lactate solution and 500 ml of 5% albumin was added
in the prime but there was no hemodynamic and
metabolic improvement rather the patient started
to bleed excessively. She was later put on ECMO
and transferred to ICU where she succumbed after 4
hours.

DISCUSSION

The exact cause of intra vascular thrombosis
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intracranial hypertension in internal jugular vein stenosis

Figure 1: The transesophageal echocardiographic
image demonstrating the presence of newly formed
clot in the LV cavity. LA cavity also showing the
presence of clot

is unclear especially after the completion of
protamine. A few reports of similar incidence of
intravascular thrombosis have been published in
which antifibrinolytics, e.g. aprotinin and epsilon
aminocaproic acid (EACA) were thought to be
contributing, but none ever implicated TA.!»'2 The
thrombophilia work up was carried out in the ICU.
APC resistance was found to be > 300 sec (which
may point towards factor V Leiden) but as she was
fully heparinized, the value of this result became
questionable. The family refused to permit the
autopsy which further mystified the etiology.!»!*
The use of tranexamic acid gained popularity after
the withdrawal of aprotinin. Increased incidence of
mortality and seizures have been reported but none of
intravascular thrombosis.” A meta-analysis including
10,488 patients in 129 trials showed its use has been
associated with reduction in blood transfusion by a
third whereas its effects on myocardial infarction,
stroke, deep vein thrombosis and pulmonary
embolism could not be demonstrated.!

The patient may have some undiagnosed
thrombophilia; hereditary (Factor V Leiden) or
acquired (contraceptive related increase in fibrinogen
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Figure 2: Transesophageal echocardiographic image
showing the presence of clot in the thoracic aortic
arch

level and activity of factor VII and X or warfarin
related decrease in Protein C). The three factors
that were labelled by Virchow for intravascular
thrombosis namely; vessel injury, coagulation
state and alteration in blood flow are usually seen
in patients undergoing procedures on CPB and
concomitant use of antifibrinolytics in those who
might have thrombophilia can possibly lead to
intravascular thrombosis.

CONCLUSION

Our case report raises a question over here; should
the antifibrinolytics be routinely administered
during surgeries on CPB? Now-a-days, routine point
of care (POC) testing like thromboelastography and
thromboelastometry (ROTEM), especially during
cardiac surgeries, are strongly advocated.
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