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a b s t r a c t 

Deep venous thrombosis can be observed in pediatric patients, especially in teenagers. 

There is a paucity of published treatment recommendations in this patient population. This 

technical note illustrates the successful utilization of aspiration thrombectomy to manage 

a lower extremity deep venous thrombosis in a 17-year-old boy. This shows that thrombec- 

tomy devices utilized in adult practice can be used in pediatric patients, with careful con- 

sideration of vessel size and patient specific factors. 

© 2025 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Deep vein thrombosis (DVT) occurs rarely in the pediatric pop-
ulation, at an annual rate of 10-14 per 10,000 children admit-
ted to hospital [ 1 ], yet incidence has been shown to be rapidly
increasing [ 2 ]. Despite its rarity, DVT carries a risk of seri-
ous complications including pulmonary embolism and post-
thrombotic syndrome. Indeed, pediatric mortality secondary
to DVT has been reported at 2% [ 2 ]. There are a variety of ther-
apeutic options for lower extremity DVT including anticoag-
ulation, thrombolytics, and endovascular thrombectomy [ 2 ],
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however these approaches are mainly described in the adult
population [ 3–5 ]. As such, it is challenging to apply these ap-
proaches in children due to the lack of evidence, especially
with new devices. This case report describes the successful
utilization of a 12 French aspiration thrombectomy device in
a teenager. 

Case presentation 

Informed consent was obtained from the patient’s legal
guardian for publication. This case describes a 17-year-old
boy, previously diagnosed with T-Cell Acute lymphoblastic
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Fig. 1 – (A) Sonographic image of the right common femoral vein showing noncompressible intraluminal hypoechoic 
material and dilation (arrows), compatible with deep venous thrombosis. (B) Coronal CT reconstruction showing a portion of 
the extensive left lower extremity DVT, extending from the bifurcation of the left common iliac vein to the popliteal vein, 
including the common femoral vein (arrow). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

leukemia (ALL), who presented to the emergency department
with a 1-day history of left leg swelling and fever. Upon assess-
ment, the patient was noted to have swelling of the left lower
limb, from foot to mid-thigh, with associated pain and inabil-
ity to ambulate. Pedal pulses were intact, and no skin changes
were noted. The patient denied shortness of breath, cough,
or hemoptysis. Due to the presence of fever, blood cultures
were obtained, and the patient was started on antibiotics. The
patient had a recent 5-day admission due to mucositis and
poor oral intake in the context of delayed intensification treat-
ment as per specific ALL protocol. On day of discharge, the pa-
tient was noted to have predominately left-sided mild lower
limb edema. This was attributed to low albumin levels given
the lack of additional symptoms. The subsequent day post-
discharge, the patient’s edema continued to progress, and the
patient was re-admitted. 

Grey scale and color-Doppler ultrasound of the left lower
extremity was performed showing lack of flow from the left
popliteal vein to the left common iliac vein (CIV), compatible
with extensive DVT ( Fig. 1 A). The inferior vena cava (IVC) ap-
peared patent with no signs of intraluminal thrombus. The
patient was admitted, and a therapeutic dose unfractionated
heparin infusion was initiated. 

Computed Tomography of the abdomen and pelvis was
performed to delineate the extension of the thrombosis. It
confirmed patency of the IVC and characterized the occlusive
thrombus as extending from the left common iliac vein origin
to the popliteal vein ( Fig. 1 B), with marked subcutaneous and
cutaneous inflammatory changes of the left upper leg. A short
segment nonocclusive thrombus was additionally seen within
the mid right common iliac vein. Notably, compression of the
left common iliac vein was observed between the right com-
mon iliac artery and underlying lumbar vertebrae, raising the
possibility of May-Thurner syndrome. Due to the extension of
the thrombosis and the patient’s inability to ambulate, a mul-
tidisciplinary decision between Interventional Radiology, On-
cology and the Thrombosis team was made to proceed with
mechanical aspiration thrombectomy and thrombolysis of the
left lower limb. It was decided not to intervene on the right leg
given the small size of the thrombus. 

At the time of the procedure the 12 French Penumbra Light-
ning TM 12 Indigo® system (Penumbra Inc, Alameda, CA, USA)
was recently approved in the local practice, therefore it was
decided to attempt to use this new size of catheter for the first
time, considering that the size of the patient’s veins appeared
to be sufficient to accommodate a 12 French vascular sheath.
The procedure was performed under general anesthesia, us-
ing sterile technique, and in the prone position. The preproce-
dural mapping ultrasound of the left popliteal fossa showed
a patent inferior portion of the popliteal vein, sufficient for
access with a 12 French sheath. Under ultrasound guidance,
the left popliteal vein was accessed using a 21-gauge micro-
puncture needle. The access was subsequently upsized to a
12 French vascular sheath and secured using a 2-0 Prolene
stitch. Through the sheath, a 0.035′′ hydrophilic wire was ad-
vanced to the level of the IVC, followed by an angled Bernstein
catheter over the wire. A pullback venography demonstrated
diffuse clot burden throughout the left iliofemoral system and
further evidence of May-Thurner syndrome ( Fig. 2 A). Venous
collaterals were noted in the pelvis and thigh. After place-
ment of a 20-cm infusion length Cragg-McNamara catheter
TM (ev3, Micro Therapeutics, Inc; Irvine, CA, USA), pulse-spray
tPA (20mg alteplase in 50 mL solution) was infused across the
length of the clot burden and left in situ for 30 minutes. 

Following tPA infusion, the 12 French aspiration catheter
was advanced over the wire. Aspiration was performed
throughout the left iliofemoral system ( Fig. 2 B), resulting in
significant removal of mixed age clot. Intermittent repeat
venography demonstrated significant removal of clot bur-
den from the distal iliac and femoral veins. Further suc-
cessful removal of clot was performed using repeat aspira-
tion thrombectomy ( Fig. 2 C). Subsequent venogram demon-
strated significantly improved flow through the iliofemoral
system. Intravascular ultrasound was performed which con-
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Fig. 2 – (A) Preprocedure venogram showing stagnant contrast within the left ilio-femoral-popliteal venous system, due to 

extensive thrombosis (arrows). (B) 12 French aspiration thrombectomy catheter is situ (arrow). (C) Significant amount of 
mixed age thrombus was removed. (D) Post-thrombectomy and angioplasty venogram showing excellent patency and 

caliber of the deep venous system and improvement of the proximal common iliac vein stenosis (arrows). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

firmed no residual clot burden of the left distal external il-
iac and femoral veins and identified proximal left common
iliac vein decreased caliber, due to the known external com-
pression. Decision was then made to perform a balloon angio-
plasty of the stenotic area using a 10 mm x 4 cm noncompli-
ant balloon. Five dilatations were performed across the area
with a duration of 1 minute each. Postangioplasty venogram
revealed significant interval improvement of the stenosis and
flow across the lesion, as well as sustained patent femoral and
popliteal veins to the level of the sheath ( Fig. 2 D). Bleeding
was noted at the sheath access site for which manual com-
pression was applied. After consultation with the thrombosis
team, systemic heparin infusion was reduced from a thera-
peutic to a prophylactic dose. The procedure was terminated
following the placement of a 100 cm × 50 cm infusion length
Cragg-McNamara catheter from the level of the CIV-IVC junc-
tion to just distal to the sheath tip. The heparin infusion was
transferred to the sidearm of the popliteal vascular sheath and
an alteplase infusion (1 mg/hour in 100 mL of solution) was
initiated through the Cragg-McNamara catheter for pharma-
cological thrombolysis. The procedure was completed without
complication and the patient was transferred to the pediatric
intensive care unit. 

On day one postprocedure, the patient returned to the in-
terventional radiology suite for a pelvic and lower extremity
venogram. Contrast was injected through the sidearm of the
popliteal vein sheath, which demonstrated a widely patent
left iliofemoral system ( Fig. 3 A). The proximal CIV demon-
strated residual narrowing, yet this appeared to be improved
as compared to the prior assessment. No venous collater-
als were noted, and a small amount of nonocclusive resid-
ual clot was observed adjacent to the stenosis. Ultrasound
postprocedure showed widely patent distal iliac, common
femoral, and saphenous veins of the left lower limb. As a
result, the alteplase infusion was stopped and the Cragg-
McNamara catheter was removed, and the heparin infusion
was restarted. 

On day 2 postprocedure, a lower limb color-Doppler ultra-
sound confirmed venous patency from the left popliteal vein
to the IVC, with a small nonocclusive thrombus at the super-
ficial femoral vein. Clinically, a significant interval improve-
ment of the patient’s left lower limb swelling was noted. The
left popliteal sheath was removed at the bedside without is-
sue and when the clinical condition of the patient entirely re-
covered, he was discharged home. Patency was sustained on
follow-up ultrasound imaging at 3 months ( Fig. 3 B and C) and
the patient has a normal lower extremity 2 years post pro-
cedure, with no signs or symptoms of post-thrombotic syn-
drome. 

Discussion 

This case illustrates a teenager who underwent a successful
iliofemoral venous mechanical aspiration thrombectomy us-
ing the 12 French Penumbra Lightning TM 12 Indigo® system,
leading to near complete removal of clot burden and signif-
icant restoration of blood flow. The standard DVT manage-
ment in adults involves the use of anticoagulation and/or en-
dovascular interventions. Endovascular interventions include
catheter-directed thrombolysis, stent deployment, and percu-
taneous mechanical thrombectomy. Despite established use
in adults, the lack of literature / evidence on the use of these
approaches in children remains a challenge for DVT manage-
ment in this population. Aspiration thrombectomy is a type
of mechanical thrombectomy in which a catheter-based suc-
tion employs negative pressure to target the site of throm-
bus via a vascular sheath [ 3 ]. Success rates using this tech-
nique have been described in the literature between 77 and
100% [ 4 ]. Furthermore, aspiration thrombectomy has been
shown to reduce the incidence of post-thrombotic syndrome,
a major complication of DVT, as well as limit rates of bleed-
ing complications given the reduced need for anticoagulation
[ 5 ]. As such, new thrombectomy devices for the treatment of
acute thrombosis continue to rapidly become available. De-
spite this, however, the adoption of these devices in pedi-
atric patients may be challenging due to a lack of evidence for
their use in this population. A study by Monroe et al . showed
that adolescent patients with DVT undergoing mechanical ve-
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Fig. 3 – (A) Postprocedure day one venogram via popliteal vein sheath showing a widely patent left ilio-femoral-popliteal 
system (arrows), with a mild residual narrowing at the proximal left common iliac vein, not obstructing the flow into the 
inferior vena cava. (B) Sagittal grey scale; and (C) color-Doppler sonographic study showing patency of the common femoral 
vein (arrows) 3 months postprocedure. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nous thrombectomy display a technical and clinical success
rate of 80% and 88.9%, respectively [ 2 ], whereas a review of
thrombolytic therapy in pediatric patients with DVT illustrate
a broad range of success from 29% to 100% [ 6 ]. 

The Penumbra Lightning TM Indigo® system is an aspira-
tion thrombectomy device that enables the use of suction for
thrombus evacuation, while simultaneously monitoring blood
flow to adjust aspiration strength and limit blood loss [ 5 ]. Pre-
vious studies have shown 3-6 months of patency in 70% of
patients following DVT treatment using this device [ 7 ]. Con-
sidering that previous literature has described the use of this
device in adult patients for various pathologies [ 4 ,8–14 ], this
case shows that it can be utilized in the pediatric population.
However, these findings may not be generalizable to the en-
tire pediatric population given our report of successful use in
a sole case, in a teenager. Overall, this report suggests that de-
spite the large catheter size, aspiration thrombectomy can be
considered as an option for DVT management in selected pe-
diatric patients. 

Conclusion 

This case illustrates the successful use of a 12 French aspi-
ration thrombectomy system in a teenager to manage a left
lower extremity DVT. As a sole case, this is not generalizable
to the entire pediatric population but suggests that this device
can be considered for the treatment of deep vein thrombosis
in certain groups of pediatric patients, especially in the popu-
lation close to adulthood. 

Patient consent 

Informed consent was obtained from the patient’s legal
guardian for this publication. This was documented in the pa-
tient chart with a signed consent. 
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Lightning 12 system for treatment of acute 
intermediate-high pulmonary embolism. Initial experience 

https://doi.org/10.1016/j.jvsv.2018.12.012
https://doi.org/10.1007/s00247-023-05785-5
https://doi.org/10.1016/j.jvsv.2021.11.002
https://doi.org/10.21037/cdt.2016.11.20
https://doi.org/10.3390/life12121984
https://doi.org/10.3389/fped.2021.814033
https://doi.org/10.1016/j.avsurg.2021.100012
https://doi.org/10.1080/08998280.2023.2167186
https://doi.org/10.1093/ehjcr/ytab517


2698 R a d i o l o g y  C a s e  R e p o r t s  2 0  ( 2 0 2 5 )  2 6 9 4 – 2 6 9 8  
in Pulmonary Circulation Center Krakow, Poland. Postepy 
Kardiol Interwencyjnej 2022;18(3):314–16. 
doi: 10.5114/aic.2022.120974 .

[11] Ota RA, Neves G, Montalvan VC, Windisch T, Bushnaq S. 
Mechanical venous thrombectomy using Indigo aspiration 

system: a case report. Cureus 2023;15(4):e38241. 
doi: 10.7759/cureus.38241 .

[12] Alkhayru A, Thompson L, Solomianko M, Ebrahimi A, 
Jabbar AA, Srivastava A. Novel application of large bore 
aspiration in the treatment of COVID-19 associated acute 
limb ischemia using the Penumbra CAT 12 lightning 
aspiration system. Cardiovasc Revasc Med 2023;53S:S191–3. 
doi: 10.1016/j.carrev.2023.01.031 .

[13] Riad M, Rahman MU, Mulyala R, Sayyed N, Bayer D, Omar B. 
Percutaneous intracardiac mass extraction in high 

surgical-risk patients. J Med Cases 2023;14(11):362–8. 
doi: 10.14740/jmc4150 .

[14] Mathews SJ. Mechanical thrombectomy of pulmonary 
emboli with use of the indigo system and lightning 12 
intelligent aspiration. Tex Heart Inst J 2021;48(5):e217571. 
doi: 10.14503/THIJ- 21- 7571 .

https://doi.org/10.5114/aic.2022.120974
https://doi.org/10.7759/cureus.38241
https://doi.org/10.1016/j.carrev.2023.01.031
https://doi.org/10.14740/jmc4150
https://doi.org/10.14503/THIJ-21-7571

	Successful ilio-femoral-popliteal venous aspiration thrombectomy using a 12 French system in a pediatric patient
	 Introduction
	 Case presentation

	 Discussion
	 Conclusion
	 Patient consent
	 References


