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CASE REPORT

A Guitaring Technique with 035 Wire and 
Perforated Coronary Balloon for Thrombolysis in 
the Treatment of Acute Deep Vein Thrombosis
Mark Christopher Arokiaraj

Cardiology, Pondicherry Institute of Medical Sciences, Pondicherry, India

ABSTRACT

A patient who underwent thrombolysis and inferior vena cava filter implantation for acute deep 
vein thrombosis treatment nine years before, presented with deep vein thrombosis on the other 
limb. The venous angiogram showed deep vein thrombosis in the ilio-femoral vessels. Through left 
femoral vein puncture, a 6F right Judkins diagnostic catheter was advanced up to the proximal iliac 
veins, and further advancement was not possible. Hence, a 035 hydrophilic wire was advanced, and 
through a guitaring technique, the clots were disrupted at the mid-thigh level. Through a 014 coro-
nary wire, a punctured coronary balloon was placed at the distal mid-thigh level, and intravascular 
thrombolysis was performed for 12 hours, followed by removal of the balloon and the right coronary 
Judkins catheters. The leg swelling reduced in the first day, and subsequently, the patient was fol-
lowed up for 7 months with anticoagulation and good resolution of the symptoms.
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INTRODUCTION

Deep venous thromboembolism is common in clinical 
practice. The incidence of this condition is about 100 in 
100,000 patient-years.1 Pulmonary embolism is common 
in patients with deep venous thrombosis.2 In about 45% 
of patients with pulmonary embolism, associated deep ve-
nous thrombosis is present.3 Post-thrombotic syndrome, 
a debilitating associated condition, is common in patients 
with extensive deep vein thrombosis with an incidence of 
20 to 50% in various studies, especially in diabetics.4 In 
this case report, we describe a novel technique used for the 
disruption of clots in the deep vein thrombosis segment.

CASE REPORT

A 40-year-old woman presented with swelling in the right 
leg for two days. She had a history of deep vein thrombo-

sis of the left lower limb nine years before, for which she 
underwent peripheral balloon-directed thrombolysis and 
inferior vena cava (IVC) filter placement. 

Work-up for primary coagulation abnormalities during 
the first episode was unremarkable. Also, immunologic 
assessment for autoimmune disorders did not reveal any 
abnormalities in the past. The patient was prescribed war-
farin and clopidogrel 75 mg once a day, for which she was 
not regularly compliant. 

She had also a known perennial asthma, for which she 
was under treatment with inhalator steroids, and she re-
ceived therapy for exacerbations of asthma during the win-
ter season. At the same time, she was diagnosed with bilat-
eral allergic nasal polyps for which she has been advised for 
surgery, being scheduled for operation in the near future. 
Her antinuclear antibody (ANA), rheumatoid arthritis (RA) 
factor, anti-neutrophil cytoplasmic antibody (ANCA), and 
antiphospholipid antibody tests were not reactive. 
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FIGURE 1. A – The IVC filter placed in the past; B – Venous angiogram in the proximal iliac veins through the 6F diagnostic catheter; 
C–E – The advancement of the 034 hydrophilic wire; F – The placement of perforated coronary balloon (arrow) at the mid-thigh level for 
thrombolysis
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This episode of deep vein thrombosis in the right leg 
showed clots in the proximal iliac veins extending to the 
popliteal veins and below on Doppler ultrasound. She had 
significant swelling extending from the right groin, thighs, 
and sacral region, extending to the entire right lower limb. 
She was started on enoxaparin and antiplatelets. 

Since her symptoms were significant, thrombolysis and 
venous balloon angioplasty were planned to the right leg. 
Initial fluoroscopy showed the IVC filter (Gunter Tulip) 
inserted nine years before, in the same location (Figure 1 
panel A). Through a left femoral approach, a right Judkins 
6F diagnostic catheter was placed in the proximal common 
iliac vein (Figure 1 panel B), and 035 Terumo wire was ad-
vanced to the mid-thigh level (Figure 1 panels C–E). Fur-
ther advancement of the right Judkins diagnostic catheter 
was not possible due to clots in proximal common iliac 
vein. Repeated crossing of the lesion was attempted using 
5F Judkins right diagnostic catheter, 6F guiding catheter, 
and 6F multipurpose catheter, however this remained un-
successful. This was due to old hardened thrombus in the 
common iliac vein bifurcation as a sequelae of the deep vein 
thrombosis nine years earlier. Hence, only the hydrophilic 
035 wire (Terumo) was advanced to the mid-femoral level, 
and mechanical disruption of the clot was performed with 
the 035 wire. The 035 wire was moved in a fast sequence 
similar to guitaring for about 30 to 45 s (video). 

The process of guitaring is a simple, rapid movement 
of the 035 wire sideways, and to-and-from combination 
movements in a fast and rotatory manner after placement 

of the wire inside the venous segment with clot. A periph-
eral balloon was then advanced with an attempt to perform 
venous balloon angioplasty of the right iliofemoral veins. 
However, the peripheral balloon could not cross the proxi-
mal right iliac veins. Hence, a 014 balanced middleweight 
wire (BMW) was advanced up to a mid-thigh level with the 
support of a 2.5 × 12 mm coronary balloon (Sprinter), which 
was inflated outside and punctured with a needle. The bal-
loon catheter was advanced through a 014 wire and was 
placed at the level of the mid-femoral vein (Figure 1 panel 
F). Aspirin and clopidogrel were given at doses of 150 mg 
each. Streptokinase was used for thrombolysis and was ad-
ministered at a dose of 5 mL/h at a concentration of 15,000 
IU/mL. The infusion was given for about 12 hours. The pa-
tient developed shivering and fever during the infusion 
process, for which antibiotics and paracetamol injections 
were given. After thrombolysis, the balloon and the 6F right 
Judkins diagnostic catheter placed in the proximal right il-
iac vein were removed. Subsequently, the patient was again 
started on heparin, followed by warfarin and clopidogrel. 

Within 12 hours of the procedure, the subcutane-
ous tissue in the right thigh and right leg softened, and 
the swelling reduced within three days. Clopidogrel was 
stopped after 1 month. 

Consent for publication of this case was obtained, and 
all the related procedures were performed in accordance 
with the declaration of Helsinki.

The patient was followed up for 7 months. The limb 
swelling decreased significantly, and the patient is cur-
rently on oral anticoagulation with warfarin. In this case, 
mechanical disruption of the clots in the iliofemoral veins 
was performed with the 035 Terumo wire itself. Also, the 
coronary balloon was successfully used for thrombolysis. 

DISCUSSIONS

This is the first report of a new method for treating ilio-
femoral deep vein thrombosis that uses a coronary balloon 
for local administration of thrombolysis and a 035 Terumo 
wire for disruption of the clots. This technique is simple, 
the necessary devices are available in all cardiac catheter-
ization laboratories, and the method can be recommended 
for all patients with deep vein thrombosis after placement 
of an IVC filter. The technique was performed in a single 
case, and further evaluation is required for its validation. In 
a previous study conducted in our center, peripheral bal-
loons were used for thrombolysis and venous angioplasty.5 
In this case, the IVC filter had been placed nine years before, 
the current clot formation was at the level of the iliofemoral 
veins, and the IVC filter was free of clots. This shows that 

MOVING IMAGE 1. Guitaring technique with 035 wire
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the IVC filter inserted in the past was not associated with 
the current thrombosis. The use of coronary balloon and 
wires is a minimally invasive procedure, and thereby would 
reduce the potential risk of dislodgement of small clots 
from the deep vein thrombus, which could escape the IVC 
filter and embolize upwards in the inferior vena cava, even 
though large clots are usually trapped by the filter. The 
currently available techniques involve the use of thrombus 
aspiration catheters, catheter-directed thrombolysis, or 
angio-jet techniques.6,7 Thrombus aspiration is particularly 
useful for very soft clots. However, in the majority of cases, 
the clots are not very soft, which limits the potential ap-
plication of this technique. Catheter-directed thrombolysis 
is feasible, but in many cases catheter advancement is re-
stricted in the proximal areas. Angio-jet is usually efficient, 
but has a limited availability in many centers and can cause 
hemolysis or dissections of the vascular wall. 

CONCLUSIONS

Mechanical disruption of clots with a 035 wire can rep-
resent a therapeutic alternative in venous procedures, 
and thrombolysis performed via perforated coronary 
balloon is possible as a simple technique for acute deep 
vein thrombosis treatment after the placement of IVC fil-
ter. However, further studies are required to validate this 
novel technique. 
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