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Challenging Case of Pulse Infusion
Thrombolysis Using a Unique Pump
System for a Patient With Deep
Vein Thrombosis: A Case Report
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A 69-year-old man presented with chronic deep vein thrombosis due to massive thrombi extending from
the inferior vena cava to both femoral veins. He had undergone surgery for prostatic cancer in 1991, and
since then he had been taking an artificial estrogen agent. He was successfully treated by pulse infusion
thrombolysis using a unique pump system, which we have developed, without complication.
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INTRODUCTION

Deep vein thrombosis is a commonly observed
disorder and sometimes triggers serious complica-
tions, but no treatment has been established. Pulse
infusion thrombolysis is an effective strategy for
the treatment of huge thrombus in artery obstruc-
tions. We treated a 69-year-old man with massive
deep vein thrombosis by pulse infusion thromboly-
sis.

CASE REPORT

A 69-year-old man underwent surgery for prosta-
tic cancer in 1991, and since then he had been tak-
ing an artificial estrogen agent. He suffered from
pain and swelling edema of the bilateral lower
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EPulmonary embolism

limbs for 2 years. He was hospitalized due to wors-
ening leg pain and dyspnea even at rest in
September 1999. Color photography of the swollen
lower limbs is demonstrated in Fig. 10 upper.
Computed tomography with contrast medium
showed occlusion of the lower inferior vena cava
and thrombi extending into the bilateral femoral
veins. Perfusion lung scanning scintigraphy detect-
ed some perfusion defects in the right and left lung
fields. These findings indicated deep vein thrombo-
sis and pulmonary thromboembolism. The artificial
estrogen agent may have been involved in the etiol-
ogy.

Based upon the size and duration of the throm-
bus, pulse infusion thrombolysis treatment was
selected. The pulse infusion thrombolysis pump
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U Nemoto Kyorindolhllows constant forceful deliv-
ery of fibrinolytic agent in a spray-like fashion
through multiple side holes of the pulse infusion
thrombolysis catheter directly into the thrombus

U1 Fig. 2] The pump system also has the advantage
that extended times are possible. The detailed sys-
tem was described before'”. The pulse infusion
thrombolysis catheter was a Cragg-McNamara
cathetelr] Micro Therapeutics, Inc.l

A temporary inferior vena cava filtell] Neuhaus
Laboratories, Inc.[ivas placed in the proximal infe-
rior vena cava before pulse infusion thrombolysis
to inhibit pulmonary thromboembolism. A bolus of
heparifl 5,000 UDOwas given through the venous
line. The Cragg-McNamara infusion catheter was
introduced via a sheath placed in the right jugular
vein and passed downward through the filter. After
the 0.035 inch radifocus guide wire crossed the
thrombus lesion, the pulse infusion thrombolysis
catheter was passed from the inferior vena cava to

o the femoral vein. Pulse infusion thrombolysis

Fig. 1 Color photographs of the patient’s lower limbs 096 10°U of urokinase/ZOQ m! of salin.eEbvz}S per

Swelling edema befortl upperlhnd after pulse infusion formed step by step at eac'h site for 10 mlh_j' Elg' ,SD
thrombolysis for deep vein thrombosisl lower(] As reported in our previous study, the injection
mode used the following conditions: three injec-
tions per min, 0.5m/ bolus at 2m//sec forced flow'".
The final venography demonstrated flow restora-

Motor housing

™ Nemoto

Control unit

Fig. 2 Pump system
The compact electrically powered pump incorporates a Sm/ syringe. A T-shape one-way valve allows aspi-
ration of thrombolytic agent solution and forced flow into the catheter. Delivery of the drug can be changed
in times/min, volume/bolus and forced flow/sel] velocity[to fit the thrombus age, size and stability.
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Fig. 3 Photographs of the temporary inferior vena
cava filter and Cragg-McNamara infusion
catheter used in the first pulse infusion throm-
bolysis procedure
The Cragg-McNamara infusion catheter was inserted
through the sheath into the right jugular vein, and the
temporary inferior vena cava filter was delivered from
another puncture site of the right jugular vein.

Upper: Level of inferior vena cava. Lower: Level of
iliac veins.
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tion, but a significant amount of thrombus remained
after use of the total amount of urokinasé] 96 x
10*U; Fig. 4] There was no symptom of dyspnea
and no findings of hematoma, pulmonary infarc-
tion, or worsening of oxidization.

One week after the first procedure, repeat venog-
raphy showed slow flow and persistent thrombus in
the iliac to femoral veins. Second pulse infusion
thrombolysis therapy using 48 x 10*U of urokinase
was performed in a similar way. As shown in Fig.
5, final venography showed constant flow from the
bilateral iliac to femoral veins. However, venogra-
phy of the inferior vena cava showed thin flow] Fig.
50 D0 so flow recovery was possibly not suffi-
cient. Physical examination showed dramatic
improvement of symptoms and concordant normal-
ized extremitiek] Fig. 10 lower[] A few days later,
a permanent venous filter was placed and anticoag-
ulant therapy was started. There was no recurrence
of deep vein thrombosis.

DISCUSSION

Pulse infusion thrombolysis lyses thrombi by the
synergetic mechanisms of mechanical maceration
of the thrombus by direct spray-like delivery of
thrombolytic solution into the thrombus and the
lytic mechanism of the agent. Fibrinolytic accelera-
tion by pulse infusion thrombolysis was confirmed
experimentally*’". We have used pulse infusion
thrombolysis for acute myocardial infarction with
huge intracoronary thrombus and early vein graft
occlusion after coronary artery bypass surgery.

Fig. 4 Venographs after the first pulse infusion thrombolysis therapy
A: Residual thrombul] arrowsOs present in the right iliac to femoral veins, after administration of uroki-
nase 48x 10*U. B: Flow recovery of the left iliac veifil arrowl] C: Final venograph of the right iliac to
femoral veins after use of urokinase 96 x 10*U shows few residual thrombi.
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Fig. 5 Venographs after the second pulse infusion thrombolysis therapy
A, B, C and D show flow recovery of the right femoral and iliac veins and the inferior vena cava, respec-

tively.

Hemodialysis shunt obstruction can be successfully
recanalized in more than 90% of cases by pulse
infusion thrombolysis*’ ",

Deep vein thrombosis is an uncommon and elu-
sive illness that can result in suffering and death if
not recognized and treated effectively. The strategy
for deep vein thrombosis is classified by its status,
onset time, or clinical course™". In this case, pul-
monary embolism had occurred and the patient was
suffering from dyspnea and needed analgesic
agents to relieve leg pain and could not walk.
Furthermore, the occluded section of the inferior
vena cava was long and intravenous thrombus was
considered to be partially organized. Based on our
experience of vein graft thrombus occlusion, we
thought that pulse infusion thrombolysis was the
best treatment strategy for this particular case of
deep vein thrombosis.

Experimental pulse spray thrombolysis with tis-
sue plasminogen activator is effective for the treat-
ment of rabbit inferior vena cava thrombosis, and
pulse spray thrombolysis is superior to only intra-
venous injection of thrombolytic agent’". Moreover,
by changing the setting of pulse frequency, concen-
tration and amount of thrombolytic agent, compli-

cations including hematoma and bleeding requiring
blood transfusion can be reduced. Catheter-directed
thrombolysis for deep vein thrombosis is safe and
effective and the mean infusion time of urokinase
through the catheter is 53 hr'®". This infusion time
is too long. Thus, considering that complete flow
restoration time in patients with peripheral
ischemia was shorter in pulse spray thrombolysis
than in conventional treatment''", the pulse infusion
thrombolysis technique may reduce the procedural
time and total amount of thrombolytic agent. In the
present case, urokinase of 96x 10*U was used in
the first and 48 x 10*U in the second procedure and
the time was about 2 hr for each treatment.
Therefore, the pulse infusion thrombolysis tech-
nique using a special pump system reduced the
amount of thrombolytic agent and the procedure
time.

We concluded that catheter-directed pulse infu-
sion thrombolysis using a pump system for deep
vein thrombosis is safe and effective.
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