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Case Report

Abstract

Excessive postoperative bleeding after cardiac surgery is one of the major risk factors for increased morbidity and mortal-

ity. Effective and timely management is essential in averting the need for surgical re-exploration and preventing adverse

outcomes. This case report describes the perioperative course of a patient undergoing minimally invasive mitral valve repair
and the management of postoperative bleeding. The point of care testing technique of thromboelastography (TEG) is
explored. Literature is reviewed for current evidence in treatment options for postoperative bleeding after cardiac surgery,
including TEG-guided transfusion, fibrinogen replacement, activated Factor VII, antifibrinolytic agents, and DDAVP. The
hemostatic management in the case report is then analyzed based on the current evidence.
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Introduction

Compared with conventional mitral valve surgery, minimally in-
vasive mitral valve repair is associated with decreased postopera-
tive pain, decreased blood product use, improved postoperative
respiratory function, cosmetic advantage, and improved patient
satisfaction [1, 2|. In a propensity-matched comparison, Atik et
al.,, found that only 16 percent of patients who underwent mini-
mally invasive mitral repair, in contrast to 50 percent of patients
in the conventional mitral valve repair group, required red blood
cell transfusion (p < .0001).

Excessive postoperative bleeding after cardiac surgery is associ-
ated with surgical re-exploration and increased postoperative
stroke, prolonged intubation, prolonged ICU stay, and increased
30-day mortality [3]. Despite the decreased risk of bleeding com-
pared with conventional mitral valve surgery, hemorrhage after
minimally invasive surgery requires equally prompt and effective

management to prevent postoperative complications. Important
factors include deferential diagnosis of the causes of bleeding,
timely testing, and appropriate interventions. This case report de-
scribes the perioperative course of a patient undergoing minimally
invasive mitral valve repair and the management of postoperative
bleeding, Discussions are based on the current evidence in test-
ing techniques and treatment options for postoperative bleeding
after cardiac surgery, including TEG-guided transfusion, fibrino-
gen replacement, activated Factor VII, antifibrinolytic agents, and
DDAVP.

Case Report

A 6l-year-old, 99.8kg female presented with Grade IV Mitral
Regurgitation (MR) for minimally invasive mitral valve repait/re-
placement. Past medical history was significant for hypertension,
obesity, myocardial infarction two years before, and MR present
for the past two years. Past surgical history included childhood
surgery for supernumerary kidney disease and total knee arthro-
plasty. Her home medications consisted of metoprolol, atorvasta-
tin, lisinopril, and aspirin. The last dose of aspirin was taken two
days prior to the surgery. A transthoracic echocardiogram dem-
onstrated well-preserved left ventricular function, all heart valves
free of lesion other than the mitral valve, an elevated pulmonary
arterial pressure, and an elevated right ventricular systolic pres-
sure. Electrocardiogram (ECG), carotid duplex, and the coagula-
tion panel wete normal and the platelet count was 172 x 10°/L.

General anesthesia with a double-lumen tube was established un-
eventfully following administration of fentanyl, etomidate, and
rocuronium. A radial arterial line and an intrajugular quadruple-
lumen central venous catheter were inserted. Epsilon aminocap-
roic acid (Amicar) 10grams bolus dose was administered, fol-
lowed with 1g/hr of continuous infusion. Hepatin 10,000 units
were administered per surgeon request prior to femoral vein and
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artery cannulation. During the left ventricular vent placement, the
patient’s ECG converted from sinus rhythm to atrial fibrillation
with a decompensating blood pressure despite vasopressor infu-
sion. The team determined that immediate initiation of the car-
diopulmonary bypass (CPB) was necessary. An additional 20,000
units of Heparin were administered. The post-heparin activated
clotting time (ACT) was above 400 seconds and continued climb-
ing when the CPB was established. The ACT continued to read
up to 799 seconds, which gradually trended down to 468 seconds
by the end of the 111-minute CPB period. Complex mitral valve
repair was completed uneventfully. After the patient was success-
fully taken off CPB, protamine was administered at the dose of
1Img per 100 unit of heparin. Cell saver blood 500 ml was in-
fused. The post-protamine ACT read 105 seconds. TEG showed
R value 9.1 minutes, K 2.2 minutes, « angle 59.8 degrees, MA
56.8 mm and LY30 0.2%. The double-lumen tube was exchanged
for a regular endotracheal tube. The patient remained stable with
epicardial ventricular pacing at 72 beats/minute. The patient was
transported to cardiovascular unit (CVU) with Amicar and propo-
fol infusing,

Thirty minutes after the arrival in CVU, the chest tube system col-
lected over 300ml of sanguineous drainage. The vital signs stayed
stable with blood pressure in the low normal range. The platelet
count was 92 x 10°/L and activated partial thromboplastin time
(APTT) was 33 seconds. Six units of pooled platelets were trans-
fused and an additional 100mg of protamine was administered.
The chest tube collection approximated 450ml by the end of the
first hour but started to decline. The follow-up TEG showed R
7.8 minutes, K 2.8 minutes, « angle 45 degrees, MA 58.4mm, and
LY30 0.0%. Postoperative hemoglobin and hematocrit were 10.1
g/dL and 29.1% respectively. Laboratory studies the following
morning showed a platelet count of 123 x 10°/L and a normal-
ized coagulation panel. The chest tube produced minimal drain-
age and was subsequently discontinued. The patient remained in
CVU for 3 days for monitoring and treatment of atrial fibrillation
and was discharged home on the 4™ postoperative day.

Discussion

Excessive bleeding after cardiac surgeries can be due to surgi-
cal cause, platelet dysfunction, thrombocytopenia, coagulopathy,
and/or fibrinolysis [4]. Common causes include platelet dysfunc-
tion, residual heparinization, fibrinolysis and hypothermia [5].
The patient in this case report was at risk for platelet dysfunc-
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tion due to continuation of aspirin therapy until two days prior
to the surgery. Despite aspirin’s irreversible inhibition of platelet
function via acetylation of cyclooxygenase-1 and blockade of
thromboxane A, production, the current recommendation is con-
tinuation of the medication perioperatively, as it may improve the
outcome without significantly increasing bleeding after cardiac
surgeries [0, 7]. The pathophysiology of perioperative hemot-
rhage associated with cardiac surgeries may arise from disruption
of the endothelium, as well as from the circulatory assist device
surface [8]. Prompt identification and control of the postopera-
tive bleeding is crucial as uncontrolled bleeding of greater than
400ml/ht during the first hout, or 200ml/ht for each of the first
2 hours warrants surgical re-exploration [5]. In minimally invasive
mitral valve sutgeties, chest tube drainage of greater than 100ml/
hr for 2 consecutive hours is considered abnormal [9].

Traditional laboratory coagulation measurements take at least 20-
40 minutes and are often not practical in case of emergencies.
Point-of-care (POC) testing such as TEG, thromboelastometry
(an advancement of classic thromboelastography), and whole-
blood impedance aggregometry offer coaglulopathy data within
15-30 minutes and facilitate differential diagnosis [10]. TEG is a
widely used POC testing modality for monitoring coagulopathy
in cardiac anesthesia as well as in trauma and liver transplantation.
TEG evaluates the whole blood and is believed to have higher
predictive accuracy (88%) for postoperative bleeding compared
with that of routine coagulation screening (33%) [3]. TEG is
strongly associated with reduced blood transfusion and associat-
ed complications without incurring greater blood loss compared
with traditional testing [11-14|. Transfusion algorithms based on
TEG have been instituted in some facilities [13-15].

The main values of TEG include R (Reaction time; the time pe-
riod before fibrin clot is formed; normal range 4-8 minutes), K
(kinetic time; the speed to reach a specified clot strength; nor-
mal range 0-4 minutes), o angle (the speed of fibrin cross-linking;
normal range 47-74 degrees), MA (maximum amplitude; the clot
strength; normal range 54-72mm), and LY30 (Lysis 30 minutes
after MA; the clot stability; normal range 0-8%) [10] (Figure 1).
Specific graphs generated indicate coagulopathy of specific origin
(Figure 2). For the patient in this case report, the only abnormal
TEG value was R (9.1 minutes). Pathology for increased R value
is mainly coagulation factor deficiency or anticoagulant use [16],
which, in this case, suggests inadequate reversal of heparin. The
elevated PTT further supports the diagnosis of residual heparin

Figure 1. Normal Thromboelastography. R, Reaction Time; K, Kinetic Time; MA, Maximum Amplitude; LY30, lysis 30
minutes after MA.
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Figure 2. Thromboelastography tracings. A, normal; B, coagulation factor deficiency; C, platelet dysfunction or deficiency;
D, fibrinolysis; E, hypercoagulability.

Ball

effect.

Platelet dysfunction or deficiency is mainly signified by MA. The
patient’s MA was within the normal range, which suggested nor-
mal clot strength. Though the laboratory value of platelet count
(92 x 10°/L) indicated mild thrombocytopenia, a platelet count
greater than 50 x 10°/L has no correlation with post-CPB bleed-
ing [5]. In addition, relative thrombocytopenia may persist for up
to 72 hours after the cardiac surgery without consistent associa-
tion with bleeding diathesis [5].

Despite the use of POC testing as guidance in treatment and
blood transfusion, clinicians differ in their emphasis on the part
of the coagulation pathway to be tackled. Various treatments and
protocols including TEG-guided transfusion, fibrinogen replace-
ment, activated Factor VII (FVIIa), antifibrinolytic agent, DDAVP
have been explored. Some facilities use protocols based on TEG
with success [12, 17]. Systematic reviews, however, conclude that
the current evidence is weak in supporting TEG or thromboe-
lastogram use to guide the transfusion in patients at high risk for
massive transfusion |7, 18].

A number of recent studies found positive correlation between
fibrinogen level and postoperative bleeding [19-21]. In addition,
Gotlinger et al., and Rahe-Meyer et al., found that first line thera-
py with fibrinogen concentrate reduced transfusion requirements
[22, 23]. A systematic review and meta-analysis by Gielen et al.,
however, revealed a significant but weak-to-moderate correlation
between pre- and postoperative fibrinogen levels and postopera-
tive blood loss, and suggested that additional studies are needed
[24]. As for activated Factor VII (FVIIa), Menkis et al., pointed
out that it should only be used in life-threatening situations af-
ter all the other pharmacological and surgical hemostatic inter-
ventions have failed because its use is associated with increased
thrombotic events [7].

Current evidence supports the use of antifibrinolytic agents in-
cluding Amicar and tranexamic acid (TA) [7]. DDAVP, on the
other hand, is not recommended for routine use for post-CPB
bleeding prophylaxis, but evidence supports its use in patients on
aspirin within 7 days of the surgery, patients on CPB for greater
than 140 minutes, and patients with demonstrated platelet dys-
function by TEG or platelet function assay |7, 25|. In this case
report, the patient could have been given DDAVP considering her
aspirin therapy within two days of the surgery.

Conclusion

Currently no consensus exists regarding the best monitoring mo-
dality or treatment for postoperative bleeding after cardiac surger-
ies. TEG holds great potential in goal-directed transfusion and
reduction of unnecessary exposure to allogeneic blood prod-
ucts, but more clinical studies are needed to support its benefits.
Though further evidence is needed, preoperative and post-CPB
fibrinogen level may be useful in determining the need for fibrin-
ogen concentrate administration to prevent or reduce postopera-
tive bleeding. Antifibrinolytic therapy with Amicar or TA should
continue to be part of the routine blood conservation strategy. In
selected patients, DDAVP may be used towards hemostasis.

The postoperative hemorrhage in this case report was controlled
in a timely manner and the potential surgical reexploration was
averted. Based on the current evidence, the additional protamine
administration to reverse the anticoagulant was supported by the
POC testing and laboratory result. DDAVP instead of platelets,
however, could have been used to avoid the exposure to alloge-
neic blood products.
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