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Table 1. Indices of Coagulation

Baseline ORG + 10 min CPB + 10 min CPB + 30 min 30 min post CPB
Platelets (1,000/mm?®) 64,000 66,000 22,000 24,000 43,000
AF Xa (units/ml) <0.2 1.70 %25 1749 1.60
ACT (s) 132 212 220 1745 163
Fibrinogen (mg/dl) — = 155 167 237

ORG = Organon 1072; CPB = cardiopulmonary bypass; AFXa = antifactor Xa; ACT = activated coagulation time.

administered during CPB to maintain an antifactor Xa activity of 1.25
U/ml, which was similar to that used by Doherty et al.*

Forty minutes after initiation of CPB, clots were noted in the surgi-
cal field and arterial filter of the CPB circuit. The antifactor Xa activity
at this time was 1.75 U/ml. The last proximal coronary graft anastomo-
sis was quickly completed and the patient was promptly separated
from CPB. Protamine was not given, because it does not reverse the
effects of ORG 10172.%

Thirty minutes after chest closure, diffuse bleeding was noted, and
three units of packed red blood cells were given to treat a hematocrit
of 23%, and 12 units of platelets were given for a platelet count of
43,000/ul. The patient was subsequently transported to the intensive
care unit, but required reexploration for continued bleeding 3 h later
for chest tube drainage in excess of 300 ml/h. The antifactor Xa
activity at this time was 1.60 U/ml, and the blood temperature was
37.3° Celsius. No surgical bleeding sites were identified intraopera-
tively. After reexploration, the patient continued to bleed and was
given an additional 18 units of platelets and 4 units of packed red
blood cells. Bleeding resolved completely 16 h after initial exposure
to the anticoagulant. The patient remained hemodynamically stable,
allowing his intraaortic balloon pump to be removed and his sedation
discontinued on the second postoperative day. On the third postoper-
ative day, he was arousable to noxious stimuli, but he would not
follow commands and he continued to require controlled ventilation.
A computed tomography scan and electroencephalogram were con-
sistent with a diffuse metabolic encephalopathy. There was no evi-
dence of an intracerebral bleed or infarction. His neurologic status
gradually improved, and the trachea was extubated on postoperative
day 12, when he was able to follow commands. After discharge to
the regular nursing floor, sepsis developed, which led to a protracted
recovery. His neurologic status eventually returned to baseline, and

he was discharged to an assisted care facility 7 weeks after initial

surgery

Discussion

Low molecular weight heparin and heparinoids have
molecular weights from 4,000 to 6,000 d and may be
extracted from bovine or porcine intestinal mucosa by
a variety of methods, including gel filtration and ultrafil-
tration, followed by degradation techniques such as en-
zymatic or chemical depolymerization. Although
LMWH and heparinoids have a lower molecular weight
compared with unfractionated heparin, their biochemi-
cal structures are similar. They have a greater inhibitory
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effect on factor Xa than on thrombin and have less
platelet interaction when compared with unfraction-
ated heparin. These agents demonstrated promise as
antithrombotic agents with minimal hemorrhagic prop-
erties.

ORG 10172 is a mixture of sulphated glycosaminogly-
cans derived from porcine intestinal mucosa. It has min-
imal antithrombin activity and primarily has anti-Xa ac-
tivity. Consequently, Organon 10172 only moderately
prolongs the activated partial thromboplastin time and
ACT. Meulman et al.'’ showed no significant induction
of bleeding and a lack of deposition of thrombi with
large doses of ORG 10172, suggesting that this drug has
no effect on platelet adhesion. This lack of effect on
platelets is supported by the finding that ORG 10172
does not affect collagen-induced serotonin release.
Ofosu et al.'' recently demonstrated that ORG 10172
could effectively delay the onset of activation of factors
IX and X nearly as effectively as heparin, contributing
to its antithrombotic activity.

One of the major complications of heparin administra-
tion is thrombocytopenia. Heparin-induced thrombocy-
topenia is suspected when the platelet count decreases
to less than 100,000/ul or the patient experiences new
thrombo-hemorrhagic events or increasing heparin re-
quirements while receiving heparin. The mechanism
is thought to be immunologically mediated, because
platelet-associated immunoglobulin G antibodies that
bind to complexes of heparin and platelet factor 4 have
been identified in most of these patients.'> One method
of diagnosing HIT is by in vitro platelet aggregation
studies, which usually become positive from 6 to 21
days after initial heparin exposure. This test may be-
come positive more rapidly if the patient has had previ-
ous exposure to heparin. The etiology of the rapid re-
sponse is thought to be an anamnestic antibody re-
sponse after reexposure to heparin.'

The profound anticoagulation required during CPB
presents a challenging problem for the clinician when
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a patient presents with HIT. Low molecular weight hep-
arin and heparinoid compounds are two of the sug-
gested alternatives to standard heparin for anticoagula-
tion during CPB, although they are not currently ap-
proved by the Food and Drug Administration for this
application, and only a few case reports are published.
Although LMWH may affect platelet function less readily
than unfractionated heparin, development of progres-
sive thrombocytopenia and positive heparin-associated
platelet antibodies have been reported in recent stud-
ies."*"* In addition, in patients with heparin antibodies
to unfractionated heparin, the cross-reactivity with
LMWH has been reported to be as high as 80-90%.'°
Crossreactivity of heparin-platelet antibodies with the
heparinoid compound ORG 10172 is less (10-18%),
such that it may prove useful in patients with HIT.'°~'®
Doherty et al® reported the successful use of ORG
10172 as the sole anticoagulant in humans during CPB
while maintaining an anti-factor Xa level greater than
1.3 U/ml. Similarly, reports by Mikhailidis et al'’ and
Ortel et al”*® demonstrated safe use of ORG 10172 in
patients with hyperaggregable platelets and a decrease
in platelet adhesiveness with documented HIT requir-
ing anticoagulation. Henny et al.° also demonstrated the
safe use of Organon 10172 in a series of dogs undergo-
ing CPB. Based on the available literature and after a
lack of in vitro aggregation of donor platelets with our
patient’s plasma in the presence of ORG 10172, the
drug was used as the anticoagulant for CPB.

Despite maintaining antifactor Xa activity greater than
1.7 U/ml, thrombosis was observed during placement
of the proximal grafts toward the end of CPB. This
contrasts with the experience of Doherty et al,” who
reported a satisfactory outcome with antifactor Xa activ-
ity of approximately 1.6 units/ml. It is not stated
whether Doherty et al® used hypothermic CPB, and
the question arises about the anticoagulant activity of
ORG 10172 with cooling. There was some correlation
between ACT and antifactor Xa activity, but the signifi-
cance of this is unknown and will probably need further
study before establishing a safe ACT for CPB when ORG
10172 is used for anticoagulation. When using unfrac-
tionated heparin, full anticoagulation is confirmed by
obtaining an ACT > 480 s. This level of anticoagulation
is associated with anti-Xa activity of 3.0 U/ml or greater
and may warrant careful consideration when using ORG
10172 for CPB;

Currently, there is no reversal agent for Organon
10172, which is a disadvantage that can result in contin-
uous postoperatively bleeding. The administration of
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protamine has not been associated with decreased anti-
Xa activity, and its use cannot currently be recom-
mended. Until a specific reversal agent is available, sup-
port of hemostasis by the judicious use of blood prod-
ucts seems warranted, because ORG 10172’s half life is
approximately 19 h.

In conclusion, even though ORG 10172 has been used
successfully in the treatment of HIT, deep venous
thrombosis, stroke, and as the sole anticoagulant for
patients who require CPB, this case suggests that dosing
regimens are not uniform, and that thrombosis is still a
potential complication. If ORG 10172 is to be consid-
ered a suitable alternative for anticoagulation for pa-
tients with HIT, further studies are required to establish
proper protocols to facilitate CPB and to establish anti-
factor Xa activity above which thrombosis should not
occur.
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Severe Dysphonia after Use of a Laryngeal Mask Airway
A. M. Cros, M.D.,* R. Pitti, M.D.,T C. Conil, M.D.,¥ D. Giraud, M.D.,§ J. Verhulst, M.D.||

COMPLICATIONS that occur after laryngeal mask air-
way (LMA) use are usually minor and include an inci-
dence of sore throat occurring in 7-16% of patients.'”
More severe complications are anecdotal (Z.e., lingual
artery compression,” transient hypoglossal nerve paraly-
sis* and transient bilateral vocal cord paralysis).” ® We
report three cases of severe dysphonia after anesthesia
during which an LMA was used.
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Case Reports

Case 1

A 19-yr-old man, weighing 67 kg, underwent surgery for unilateral
inguinal hernia. Preoperative assessment disclosed no significant
medical problems. After induction with 150 pg fentanyl and 2.5
mg-kg ' propofol, a fully deflated, size 4 LMA was easily inserted.
The cuff was inflated with 20 ml air. Anesthesia was maintained with
isoflurane and 50% N,O in oxygen, and his lungs were ventilated
using positive pressure ventilation. The procedure lasted 90 min.
The inflated LMA was gently rejected by the awake patient during
recovery. A few hours after surgery, the patient complained of pha-
ryngeal paresthesia, sore throat, and dysphonia. On the following
days, the dysphonia progressively worsened until the patient was
aphonic, and a laryngeal incompetence with fluid aspiration oc-
curred. A direct laryngoscopy showed an immobilized right vocal
cord. A stroboscopic examination confirmed a right recurrent nerve
palsy. Two months later, the patient recovered vocal cord mobility.

Case 2

A S4-yr-old woman, weighing 52 kg, underwent a dilatation and
curettage and a breast biopsy. Preoperative assessment did not dis-
close any relevant medical history. After induction with 100 ug fen-
tanyl and 3 mg - kg ' propofol, a fully deflated, size 3 LMA, lubricated
with silicone spray, was casily inserted. The cuff was inflated with
30 ml air. Anesthesia was maintained with propofol, and the patient
spontaneously breathed 60% N,O in oxygen. The procedure lasted
60 min. During recovery, the LMA was gently expelled by the patient.
A few hours later, the patient complained of sore throat and dyspha-
gia. The next day, hoarseness occurred. On the third day, the patient
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