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Tissue plasminogen activator in the treatment of superior
vena caval thrombosis associated with parenteral nutrition

G.R. Barclay, K. Allen and C.R. Pennington
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Summary: Two patients, one of whom was pregnant, developed superior vena caval thrombosis while
receiving central parenteral nutrition. They were successfully treated with recombinant tissue plasminogen
activator (t-PA).

Introduction

Superior vena caval thrombosis (SVCT) is an
uncommon but serious complication of parenteral
nutrition with silicone catheters, occurring in
0.2-20% of patients.1-3 Factors known to pre-
dispose to the development of SVCT include the
composition or incorrect positioning of the
catheter and feeding solutions with a high osmol-
ality, especially those in which all the non-protein
energy is provided as dextrose.' It has been success-
fully treated with streptokinase but the risk of
haemorrhage and anaphylaxis limit the use of this
drug. Recombinant tissue plasminogen (t-PA)
activator is an effective fibrinolytic with a lower
incidence ofsuch adverse effects. To our knowledge
it has not been described in the management of
SVCT. This report outlines the use of t-PA in two
patients who developed this complication while
receiving PN.

Case reports

Case I

An 80 year old man with small intestinal infarction
necessitating the resection of all his jejunum and
ileum was commenced on total parenteral nutri-
tion. The nutrient solution is shown in Table I. Five
months later he developed swelling of his face and
arms typical of SVCT. He received intravenous
streptokinase over 48 hours with clinical resolution
and on the following day bilateral upper limb
venography demonstrated clear veins. Parenteral
nutrition was recommenced after 5 days but on the
next day a further SVCT occurred which was
confirmed by venography (Figure 1). A continuous

Table I Parenteral nutrition solutions

Patient
1 2

Total volume 2500 ml 2500 ml
Non-nitrogen energy 1800 kcal 2400 kcal
Dextrose 450 g 350 g
Fat emulsion - 20% * 500 ml
Amino-acid nitrogen 9 g 11.5 g

Note: 1. Both patients received their calculated
requirements of electrolytes, trace elements and vitamins.
2. Nutrient solutions were compounded in standard bags.
3. Patient I received two lipid containing bags each week.
4. Patient 2 received additional calcium and magnesium
in an additional 100ml saline bag because of concern
about lipid stability.

infusion of t-PA was commenced at 2 mg/hour for
48 hours with careful monitoring of the thrombin
time and fibrinogen degradation products. There
was clinical resolution within 24 hours and subse-
quent venography demonstrated complete clearing
of the thrombosis (Figure 2). Parenteral nutrition
was restarted but the following day SVCT recur-
red. A second course of t-PA was effective and
caused no complications.

Subsequent investigations demonstrated mark-
edly abnormal platelet function with enhanced
aggregation. He was commenced on stanozolol and
subcutaneous heparin and parenteral nutrition was
restarted. Two weeks later he developed recurrent
intestinal infarction from which he died.

Case 2

A 38 year old pregnant woman was referred at 32
weeks gestation for nutritional support on account
of subacute intestinal obstruction which first
developed earlier in the pregnancy. In the absence
ofother abnormalities this was considered to reflect
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Figure 1 Case 1. A bilateral upper limb venogram

showing occlusion of the superior vena cava with throm-
bus and retrograde blood flow through the azygos vein
and collaterals.

Figure 2 Case 1. A repeat venogram which demonstrates
free flow in the superior vena cava with clearance of the
thrombus.

adhesions following previous surgery for per-

forated appendicitis and infertility due to pelvic
inflammatory disease, but investigation was pre-

cluded by the pregnancy. Total parenteral nutri-
tion was commenced to facilitate fetal development
prior to delivery and subsequent laparotomy. The
nutrient regime is given in the Table I. Five days
after starting treatment the patient developed swel-
ling of her face and arms and a diagnosis of central
vein thrombosis was confirmed by venography.
Tissue plasminogen activator was infused via a

peripheral vein at the rate of 2 mg/hour for 48

hours under haematological control as in case 1.
Within 24 hours there was clinical resolution and
repeat venography demonstrated re-canalization
of the SVCT. During the t-PA infusion there was
no evidence of placental bleeding. Subsequently, a
heparin infusion was commenced, two days later
labour was induced and a healthy but premature
baby delivered. Thereafter the cannula was
removed. Laparotomy revealed a stenosing car-
cinoma of the ascending colon with peritoneal
metastases.

Discussion

The development of SVCT is a life-threatening
complication, particularly in those patients who
are dependent upon parenteral nutrition, which
requires rapid effective and safe treatment.

Streptokinase can recanalise the SVC4 but it has
certain disadvantages. Repeat usage within three
months is contraindicated because of the risk of
anaphylaxis.5 It also has the potential for causing
serious haemorrhage as it activates the fibrinolytic
system throughout the circulation and not just at
the site of the thrombus. This is also of importance
during pregnancy because bleeding and premature
separation of the placenta could occur.

In contrast, t-PA has several advantages as it is
the naturally occurring physiological agent that
initiates fibrinolysis. Pharmacological prepara-
tions are produced by recombinant techniques and
therefore anaphylaxis or the production of neut-
ralizing antibodies is unlikely, making repeat usage
after recent administration safe and effective. In
theory there should be a low risk ofserious bleeding
because of the relative selectivity oft-PA for fibrin,
and indeed at comparable thrombolytic doses it
results in less degradation of fibrinogen than
streptokinase.6 However, some clinical trials have
reported a similar incidence of significant haemorr-
hage ofaround 15% although this was with a larger
dose of t-PA (150 mg) which has been shown to
cause systemic activation of plasmin.7 In addition
80% of the significant bleeding events were
associated with coronary bypass surgery or
invasive vascular procedures. As both our patients
received only 100 mg of t-PA and no invasive
procedures were planned the risk of bleeding was
considered to be small and justifiable. Further-
more, single chain t-PA has a very short plasma
half-life of 5 minutes7 so that if bleeding does occur
or if urgent surgical or obstetric intervention is
needed then normal haemostasis can rapidly be
restored.
The safety of t-PA and streptokinase in human

pregnancy has not been established. Neither agent
crosses the placenta when administered to pregnant
animals but both agents have resulted in fetal death
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from bleeding or separation of the placenta. How-
ever, we considered the short plasma half-life and
relative clot selectivity of t-PA to be advantageous.

Neither of our patients suffered any definite side
effects although increased platelet aggregation,
which has been reported following t-PA, may have
contributed to the repeated thrombosis in the first
patient.7 It is possible though that this was
unrelated as the patient developed recurrent SVCT
after streptokinase even before t-PA was given.
Furthermore, enhanced platelet aggregation
occurs transiently soon after administration of

t-PA whereas attenuation of platelet aggregation is
a more characteristic late phenomenon.7

In conclusion we report the successful use of
t-PA in two patients with SVCT and its potential
advantages are discussed.
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