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Abstract

Catheter directed thrombolysis is a minimally invasive procedure that results in a significant reduction in venous
obstruction after deep vein thrombosis. The technique implies the performance of phlebographies to monitor the throm-
bolysis progression. The objective of this paper is to describe the use of vascular ultrasound to follow the thrombus lysis
and to adjust the catheter position according to the progression of the thrombolysis. This is the first case reported des-
cribing the application of ultrasound to monitor the thrombolysis. A 36-year woman was admitted ilio-femoral vein. The
ipsilateral great saphenous vein was the percutaneous access to perform the anterograde thrombolysis. The procedure,
including the control of thrombus lysis, as well as catheter progression was performed under ultrasound guidance. The
thrombolysis took 52 hours. The patient has two years of follow-up without any complaint. The use of vascular ultra-
sound to monitor the thrombolysis has several theoretical advantages in patients with adequate biotopes. It minimizes

the number of venograms and can be performed at the bedside. It is effective and inexpensive.
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INTRODUCTION

Catheter-directed thrombolysis (CDT) consists in the
percutaneous placement of a catheter into a thrombosed
vein followed by infusion of a thrombolytic agent directly
into the clot.”? The continuous infusion of the thrombolytic
usually continues for at least 24 hours." When compared
to systemic thrombolysis, CDT minimizes the systemic drug
exposure, reducing the risk of bleeding and the dose of
thrombolytic."?2

The subgroup analysis of the ATTRACT trial showed
that the CDT may have a benefit in patients with iliac vein
thrombosis.* Camerota concluded that CDT reduced the
severity of post-thrombotic syndrome and reduced the
proportion of patients who developed moderate-or-severe
post-thrombotic syndrome.> The CDT also reduces risk of
recurrent deep vein thrombosis."?2

Long life expectancy patients with acute venous ilio-
femoral thrombosis have the greatest benefit from CDT."2

Ideally the thrombolysis should be performed in the
first 2-3 weeks following the onset of deep vein thrombo-
sis symptoms." In order to maintain the catheter in direct
contact with the thrombus and to monitor the efficacy of
thrombolysis, venograms are usually recommended every 8
to 24 hours." Using ultrasound for monitoring in the place
of venograms has several advantages.

CASE REPORT

A 36 years old woman was admitted due to deep
vein thrombosis in the right limb with 24 hours of evolu-
tion. The thrombus was localized at the common femoral
vein, external and common iliac veins. The great saphenous,
femoral and the deep femoral veins were spared.

A hip oedema was evident (hip diameter was 52 cm
17 cm above to the patella). A CDT was performed. The
procedure, including the control of thrombus lysis, as well
as catheter progression was performed under ultrasound
guidance.

After 52 hours of treatment oedema disappea-
red (hip diameter was 50 c¢m). The control phlebography
demonstrated repermeabilization of the right ilio-femoral
deep vein. The patient completed 6 months of direct oral
anticoagulation. A thrombophilic condition was excluded by
appropriate testing. She stopped smoking and taking oral
contraceptives. She has 2 years of follow-up without com-
plains and a computed tomographic scan showed that the
deep venous system remains permeable.

Technical description

The patient was positioned supine with the foot
externally rotated. The skin was prepared with betadine and
local anesthesia was applied (1% lidocaine). Ipsilateral great
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Great saphenous vein with a 4 fr multiperforated straight
catheter to perform thrombolysis.

Figure 1

Longitudinal vascular ultrasound image showing the
thrombus (arrow) and the catheter tip (triangle) in the
right external iliac vein.

saphenous vein was punctioned with ultrasound guidance. A Figure 3
5 Fr sheet was positioned and 4 Fr multiperforated straight
catheter was inserted on a guidewire Terumo angled type
(Figure 1). The anterograde progression of the guidewire
and the catheter was monitored with ultrasound until the
catheter tip was in direct contact with the distal end of
the thrombus, at the common femoral vein. Heparin (500-
1000U/h- aPTT target: 50-90 seconds) was infused into the
sheet while the thrombolytic- alteplase (0,01mg/kg/h) was
simultaneously infused into the catheter. The patient was
evaluated clinical, analytically (hemoglobin, platelets, APTT,
fibrinogen) and with ultrasound twice a day. She used com-
pression stockings.

8 hours after the procedure, ultrasound controlled
showed that the common femoral vein was patent (Figure 2). Figure 4
With ultrasound control the catheter was proximally moved
until the tip reached the distal end of the thrombus at the
external iliac vein, 10 cm above the inguinal ligament. Twice
a day the thrombolysis was monitored using doppler ultra-
sound, instead of phlebography.

52 hours after the procedure the ultrasound control
showed permeability of deep vein system (Figure 3). To con-
firm the result a phlebography was performed. The phlebo-
graphy showed small filling defects at the external iliac vein
without compromising the venous return. We decided to not
deploy a stent. The CT scan performed at follow-up showed
the permeability of deep vein system (Figure 4 and 5).

CT scan (performed two years after the thrombolysis)
showing the permeability of common femoral right vein
(arrow).

CT scan (performed two years after the thrombolysis)
showing the permeability of right common iliac vein
(arrow).

Figure 5

DISCUSSION

To our knowledge this is the first case reported in the
literature about the use of vascular ultrasound to monitor the
efficacy of thrombolysis and to adjust the catheter position
according to the lysis of the clot.

The ATTRACT trial concluded that there was no diffe-
- rence in the incidence of post-thrombotic syndrome in patient

— treat with CDT when compared to patients on anticoagula-

Figure 2 :(ansvefse vascular ultrasound image showing the catheter tion.* However, this study included patients with acute deep
ip (arrow) in the right common femoral vein. . . .

vein thrombosis in the femoropopliteal segment alone as well
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as those with proximal iliac thrombosis. The iliofemoral cases
are known to be higher risk for late post-thrombotic syn-
drome.* The subgroup analysis of the ATTRACT trial showed
that the CDT may have a benefit in patients with iliac vein
thrombosis.*

Lin considered that catheter direct thrombolysis should
be performed in younger, healthier patients, with more to
gain from prevention of post-thrombotic syndrome later in
life.® In this report the patient was 36 years old, healthy, with a
low risk of bleeding, so we judged that she could benefit from
CDT. We decided to use the vascular ultrasound during the
procedure minimizing the number of phlebographies.

Ultrasound was used to obtain venous access, as
recommended.’*7 It is necessary due to the variable vessel
course, to avoid puncturing the thrombosed vein and the
nearby structures (arteries and nerves), to minimize the blee-
ding risk and to preserve the integrity of the access.'?’

In this case the great saphenous vein and anterograde
approach were used as an access to thrombolysis. Fiengo
demonstrated that the use of great saphenous vein is a valid,
safe and easy alternative to the deep vein system, with less
risk of haematoma and venous lesion. 8 This access can be
performed in supine position, while the popliteal vein (the
alternative access in this case) would be approached in prone
position.? In a randomized control study comparing the
popliteal, great and small saphenous vein as an access to CDT
thrombolysis, the authors concluded the great saphenous
vein was the most efficacious.® The anterograde approaches
chosen during catheterization reduce the risk of damage to
the valve leaflets.®

In this case report, the vascular ultrasound was per-
formed every 6 hours to monitor the thrombolysis and when
indicated to advance the catheter into the clot. To our know-
ledge this technique has not been described in the litera-
ture. It has several advantages in a patient with a favorable
biotype. It can be performed at the bedside, minimizing the
patient movement and the risk of catheter displacement.!
The number of phlebographies can be minimized, avoiding
the radiation and contrast exposition which is a particular
advantage in younger patients.'® In a study publish by Mad-
sen during thrombolysis a daily venography was performed
requiring a median of three invasive procedures.' The injec-
tion of contrast material, during phlebographies can disrupt
the thrombus. The thrombolysis and the contrast exposition
can cause nephropathy. 7 With the use of ultrasound, the
thrombolysis follow-up can be frequently performed with a
constant reposition of the catheter improving the thromboly-
sis efficacy. In this case the thrombolysis was performed in 52
hours, the thrombolytic protocols range from 12-72 hours.”

CONCLUSION

The use of vascular ultrasound to monitoring the
venous thrombolysis has theoretical advantages. Avoids

radiation and contrast exposition, can be performed at the
bedside is inexpensive, do not cause discomfort. It will be
necessary to increase the number of study patients to vali-
date this approach.

REFERENCES

1. Fleck D, Albadawi H, Shamoun F, Knuttinen G, Naidu S, Oklu
R. Catheter-directed thrombolysis of deep vein thrombosis: lite-
rature review and practice considerations. Cardiovascular Diag-
nosis and Therapy 2017;7(3):5228-5237.

2. Jenkins JS, Michael P. Deep Venous Thrombosis: An
Interventionalist's ~ Approach.  The
2014;14(4):633-640.

3. Gogalniceanu P, Johnston CJC, Khalid U, Holt PJE, Hincliffe
R, Loftus IM, Thompson MM. Indications for Thrombolysis in
Deep Venous Thrombosis. European Society for Vascular Sur-
gery 2009;39:192-198.

4. Marston WA, Hill C. Results of the ATTRACT trial do not change
the management of acute deep vein thrombosis. Journal of Vas-
cular Surgery: Venous and Lymphatic Disorders 2018;6(1):5-6.

5. Comerota AJ, Kearon C, Julian JA, Goldhaber SZ, Kahn SR, Jaff
MR, Razavi MK, Kindzelski AL, Bashir R, Patel P, Sharafuddin M,
Sichlau MJ, Saad WE, Assi Z, Hofmann LV, Kennedy M, Vedan-
tham S. Endovascular Thrombus Removal for Acute lliofemoral
Deep Vein Thrombosis. Circulation 2019;139:1162-1173.

6. Lin M, Hsieh JCF, Hanif M, McDaniel A, Chew DK. Evaluation of
thrombolysis using tissue plasminogen activator in lower extre-
mity deep venous thrombosis with concomitant femoral-popli-

Ochsner  Journal

teal venous segment involvement. Journal of Vascular Surgery:
Venous and Lymphatic Disorders 2017;5(5):613-620.

7. O'Connor P, Lookstein R. Endovascular Interventions for Venous
Disease. Techniques in Vascular and Interventional Radiology
2018;21(2):55-64. Doi: 10.1053/}.tvir.2018.03.010

8. Fiengo L, Bucci F, Khalil E, Salvati B. Original approach for throm-
bolytic therapy in patients with Ilio-femoral deep vein thrombo-
sis : 2 years follow-up. Thrombosis Journal 2015;13:1-5. Doi:
10.1186/512959-015-0070-0.

9. Duan P, Ni C. Randomized study of different approaches for
catheter-directed thrombolysis for lower-extremity acute deep
venous thrombosis. Journal of the Formosan Medical Associa-
tion 2016;115(8):652-657. Doi: 10.1016/j.jfma.2015.07.001.

10. Conte MS, Bradbury AW, Kolh P, White JV, Dick F, Fitridge R,
Mills JL, Ricco J-B, Suresh KR, Murad MH, GVG Writing Group.
Global vascular guidelines on the management of chro-
nic limb-threatening ischemia. Journal of Vascular Surgery
2019;69(6):35-125S.e40. Doi: 10.1016/j.jvs.2019.02.016

11. Madsen CP, Gesla J, Vijdea RL, Serifi MA, Christensen JK, Houlind
K. Results of catheter-directed thrombolysis for acute ilio-femo-
ral deep venous thrombosis- A Retrospective cohort study. JRSM
Cardiovascular 2018;7:1-8. D0i:10.1177/2048004018766801

12. Kohi MP, Kohlbrenner R, Koli KP, Lehrman E, Taylor AG, Fidelman
N. Catheter directed interventions for acute deep vein thrombo-
sis. Cardiovascular Diagnosis and Therapy 2016;6(6):599-611.




