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Objectives To evaluate the utility of a transseptal needle for balloon-assisted sharp 
recanalization of chronically occluded central venous structures.
Background Chronically occluded central veins are not an uncommon problem, 
which may arise due to a plethora of reasons. Traditionally, wire and catheter tech-
niques are often used first in an attempt to reestablish flow. When these methods fail, 
more aggressive techniques are employed, such as sharp recanalization using the back 
end of wires, Teflon-coated wires, or Rosch–Uchida or Colapinto needles. However, 
utilization of transseptal needles, traditionally reserved for cardiac procedures, has 
rarely been described.
Methods Transseptal needle was utilized for balloon-assisted sharp recanalization 
after traditional wire and catheter techniques failed in revascularization of chronically 
occluded iliac veins.
Results Transseptal needle was utilized successfully in two cases in revascularization 
of chronically occluded central veins.
Conclusion Transseptal needle is a viable tool to add to the interventional radiolo-
gists’ armamentarium in reestablishing flow in chronically occluded central veins.

Abstract

DOI https://doi.org/ 
10.1055/s-0041-1728996 
ISSN 2457-0214

© 2021. Indian Society of Vascular and Interventional Radiology.
This is an open access article published by Thieme under the terms of the Creative 
Commons Attribution-NonDerivative-NonCommercial-License, permitting copying 
and reproduction so long as the original work is given appropriate credit. Contents 
may not be used for commercial purposes, or adapted, remixed, transformed or 
built upon. (https://creativecommons.org/licenses/by-nc-nd/4.0/).
Thieme Medical and Scientific Publishers Pvt. Ltd. A-12, 2nd Floor, 
Sector 2, Noida-201301 UP, India

Introduction

Endovascular revascularization of occluded iliac veins can be 
challenging, especially if the occlusion is chronic, or associated 
with femoral venous occlusion or occlusion of the inferior 
vena cava (IVC). Associated extrinsic compression abnor-
malities such as May–Thurner syndrome or pelvic masses, 
and inflammatory disease-associated venous occlusions, 
can add additional challenges to the procedure. An uncom-
plicated chronic venous stenosis or short segment occlusion 
can be “crossed” with a soft, angled or straight teflon-coated  

guide wire.1 However, long-segment occlusions with large 
collateral veins are often hard to cross due to buckling of the 
guidewire into the collaterals. Many techniques have been 
proposed to achieve success in crossing such venous occlu-
sions. These include use of a triaxial system of catheters and 
sheaths to prevent buckling of the guidewire, intentional use 
of a looped guidewire, use of back end of the guidewire for 
better support and added force during guide wire manipula-
tion, the use of sharp needles such as Rosch–Uchida needle 
or Colapinto needle, and intentional passage of guidewire in 
the venous subintimal space to reenter central to the venous 
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occlusion using various assist devices such as “Outback” or 
“Pioneer” catheters.2-10 Often times, many operators use 
these techniques in an incremental manner while evaluating 
the immediate complications and risk-benefit ratio.

Revascularization with the use of sharp needles is usually 
the last resort after failure of all other options.1 Both Rosch–
Uchida and Colapinto needles are designed for traversing the 
liver parenchyma during transjugular intrahepatic porto-
systemic shunt (TIPS).11,12 The Colapinto needle is a slightly 
curved long 16G needle that requires a 7F or larger sheath 
and allows passage of a 0.035” guidewire through its central 
lumen. The Rosch–Uchida needle system has an outer curved 
cannula that is placed through a 10F sheath and a sheathed 
19G needle that is inserted through the curved cannula. It 
allows passage of a 0.035” guidewire through the sheath after 
removal of the needle. The off-label use of such devices in 
vessels has been described with success but the risks remain 
high due to the large size of the needles. The use of sharp 
needle devices for venous recanalization can be supple-
mented by direct visualization of the needle entry into the 
targeted central vein, such as the IVC, using intravascular 
ultrasound (IVUS).13 Additionally, the use of a balloon or a 
snare in the patent central vein can help guide the trajectory 
of the needle pass. However, such guidance may not be avail-
able or feasible, depending on the length of occlusion, and 
use of large needles in these circumstances can be associated 
with bleeding or injury to adjacent arterial structures.

Unlike Rosch–Uchida or Colapinto needles, the trans-
septal needle is a small device used for intravascular use to 
traverse the interatrial septum.14 It requires a 6F sheath. The 
“needle” is not as sharp as the other needles described and 
allows a 0.025” guidewire through its lumen. This needle is 
also routinely used for crossing into the aorta during tran-
scaval aortic valve repair. The occasional use of this needle 
for revascularization of thoracic central venous occlusion has 
been described.15 In this report, we describe successful use 
of the combination of a transseptal needle and balloon assis-
tance for revascularization of a chronic iliac venous occlusion.

Case Report
A 30-year-old woman presented with progressively increas-
ing left lower extremity swelling and pain. She had prior 
history of deep venous thrombosis (DVT) of the distal IVC 
and left iliac vein approximately 9 months prior to presen-
tation. She was treated initially with low-molecular weight 
heparin (LMWH, Lovenox) and transitioned to warfarin. 
Three months after the episode of the DVT, an attempt by 
another provider to recanalize the occluded left iliac vein was 
unsuccessful. She continued warfarin but progressive lower 
extremity swelling prompted a referral to us. CT venogra-
phy demonstrated a long-segment occlusion of the left iliac 
vein with chronic, partially occlusive DVT in the left common 
femoral vein. The IVC was patent.

The left common femoral vein was accessed under ultra-
sound guidance and a 10F short sheath was placed. Venography 
confirmed occlusion of the left common iliac vein and severe 
stenosis of the left external iliac vein, with multiple abdominal 

wall collaterals (►Fig.  1). Using a combination of a 6F long 
sheath, 5F angled catheter and 0.035” angle Teflon-coated 
guidewire, the stenosis in the left external iliac vein was crossed. 
Multiple attempts to cross the left common iliac vein occlusion 
with angled guidewire, stiff angled guidewire, and back end of 
the guidewire were unsuccessful. Through a right internal jug-
ular vein access, an IVUS catheter was advanced into the IVC to 
guide transseptal needle entry into it. A transseptal needle was 
advanced through the left femoral sheath. The needle could 
not be identified on IVUS due to its limited field of view. The 
IVUS catheter was exchanged for a 12 mm × 40 mm (Mustang) 
balloon, which was used as a target to advance the transsep-
tal needle into the IVC. The trajectory of the transseptal nee-
dle relative to the balloon was confirmed on two orthogonal 
planes, and the needle was advanced into the balloon (►Fig. 2). 
A 0.018” guidewire was advanced in to the IVC. A cone-beam 
CT confirmed intravenous location of the wire. Serial angio-
plasty of left iliac veins was performed with 3 mm and 5 mm 
balloons. The 0.018” guidewire was exchanged for a 0.035” stiff 
Amplatz wire. Two overlapping 14 mm × 90 mm wall stents 
were placed in the left iliac veins. The stents were dilated to 
12 mm using a 12 mm × 40 mm high pressure (Conquest) bal-
loon. Posttreatment venography confirmed brisk flow through 
the iliac veins (►Fig. 3) The patient was discharged on a combi-
nation of acetyl salicylic acid (162 mg) and therapeutic LMWH. 
At 1 month, CT venography and duplex ultrasound confirmed 

Fig. 1 Venogram through left common femoral vein access. Failure 
of contrast to progress beyond the left common iliac vein (arrow) is 
noted. Later images demonstrated opacification of abundant pelvic 
and abdominal wall collaterals.
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patent iliac vein stent and residual nonobstructive chronic DVT 
in left common femoral vein. The patient developed a small 
thigh hematoma at 1 month which was surgically evacuated. 
At 2 month follow-up, the patient remained asymptomatic.

Discussion
Chronic iliac or iliocaval occlusion leads to chronic venous 
hypertension and valvular dysfunction. Patients present 
with symptoms of progressively worsening lower extremity 
edema, varicosities, and exercise intolerance. Longstanding 
chronic venous hypertension results in chronic venous sta-
sis, lipodermosclerosis, and venous ulcer around the ankle 
and lower leg. In addition, the abdominal wall collaterals and 
varicose veins in lower extremities can be disfiguring and 
have the potential to bleed, owing to high-venous pressure. 
Revascularization of the occluded iliocaval veins has been 
shown to reduce symptoms and disease progression.

While traditional methods of crossing occluded vessels 
involved passing an angled or straight teflon-coated guide 
wire, sharp recanalization is usually performed with the 
back end of a guidewire or a long needle.1 As venous occlu-
sions tend to be more fibrotic, sharp recanalization is more 
often used for veins rather than arteries. Occluded iliac 
veins are often more difficult to revascularize due to their 
long-segment occlusions and three-dimensional course of 

the vessels as well as close proximity to the arteries. Previous 
techniques for revascularization of occluded iliac veins 
included unintentional subintimal or extraluminal passage 
of a guidewire and subsequent reentry in to the lumen of a 
patent proximal vein.8,9 Using a target such as a snare or cath-
eter or balloon while traversing the occlusion with a rigid end 
of the guidewire or a sharp needle allows improved chances 
of target vessel entry and decreased complications. Of all the 
targets used, an inflated balloon allows superior targeting by 
providing a larger target and more dilated vein. In addition, 
the entry of the needle or rigid wire into the vein can be con-
firmed when the balloon deflates. The balloon can also allow 
safe capturing of the wire for subsequent advancement into 
the target vein.

The use of a transseptal needle instead of Rosch–Uchida or 
Colapinto needles has distinct advantages. The smaller size of 
the needle and small caliber of the lumen may help decrease 
complications during accidental injury to the adjacent struc-
tures. Given the smaller diameter of the needle, the shape 
of the needle can be more easily changed to accommodate 
various venous configurations. The inner sharp wire can be 
changed to various floppy or rigid wires for further modula-
tion of the needle for a desired outcome.

Despite the aggressive (use of rigid wire and needles) 
revascularization techniques described for chronic venous 
occlusions, the outcomes of such recanalization appear to 

Fig. 2 Intraoperative fluoroscopic image at the level of the inferior 
vena cava (IVC) confluence. Transseptal needle placed through the 
left common femoral vein access is noted abutting the target 12 mm 
balloon within the IVC, just prior to perforating the target balloon.

Fig. 3 Intraoperative fluoroscopic image centered on the left iliac 
veins. Venogram demonstrates brisk flow within the left iliac veins 
after sharp recanalization, endovascular stent placement, and subse-
quent balloon angioplasty.
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be similar to those described without the use of these tech-
niques for iliocaval veins and central veins. The reported 
complications are also rare.

In conclusion, we report the use of a transseptal needle 
and balloon targeting technique for revascularization of 
chronic iliac vein occlusion. This technique appears to be 
safe. This can be applied after failure of conventional tech-
niques for revascularization and as an alternative to use of 
larger needles. As with any complex endovascular work, a 
good understanding of anatomy, preoperative planning, and 
expertise are essential to ensure good patient outcomes.
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