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 Background: Venous thromboembolism (VT) is a leading cause of maternal mortality and morbidity worldwide. Catheter-
directed thrombolysis (CDT) is an effective and safe treatment modality for VT patients. However, the long-
term outcome of CDT in pregnancy-related venous thrombosis are unclear. The aim of this study was to assess 
long-term results of pregnancy-related VT patients.

 Material/Methods: We reviewed 41 pregnancy-related deep venous thrombosis (DVT) patients who underwent CDT from February 
2008 to May 2015. Clinical data, including demographic variables, disease location, vascular risk factors, treat-
ment regimen, interventional procedure and complications, were collected retrospectively. Clinical and color-
duplex ultrasonography were performed to monitor venous patency during follow-up. Post-thrombotic syn-
drome (PTS) was assessed with the Villalta scale and quality of life (QOL) was evaluated by the VEINES-QOL/Sym 
questionnaire.

 Results: Twenty-three patients underwent spontaneous abortion or induced abortion within 3 months before DVT, and 
18 patients had DVT during the first 3 months after delivery. Technical success was achieved in all patients. 
Grade III (complete) lysis was obtained in 15 patients and grade II (partial) lysis was obtained in 21 patients. 
The follow-up period was 3 years. Twenty-eight patients had venous patency at 3-year follow-up; 36.6% of 
patients developed mild or moderate PTS (Villalta score 5-14) and 4.8% with severe PTS (Villalta score ³15). 
VEINES-QOL/Sym scores were 55.24±7.35 and 53.25±6.65, respectively.

 Conclusions: Catheter-directed thrombolysis is a reliable and safe treatment modality for postnatal or abortion patients with 
DVT. CDT can reduce the incidence rate of PTS and increase the quality of life.
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Background

Venous thrombosis is the leading cause of pregnancy-related 
morbidity and mortality around the world. In addition to the 
mortality and short-term morbidity, women who have expe-
rienced venous thrombosis during pregnancy can develop 
chronic complications such as post-thrombotic syndrome (PTS), 
ranging from edema and skin changes to recurrent thrombo-
ses and ulceration [1]. Standard anticoagulant treatment for 
venous thrombosis is beneficial for preventing thrombus ex-
tension and embolization to the pulmonary arteries; however, 
it does not directly lyse the acute thrombus, which may be 
only partially cleared [2]. Previous studies have revealed that 
although they received adequate anticoagulation, nearly 50% 
of proximal DVT patients developed some degree of PTS [3].

The absolute incidence of venous thromboembolism in preg-
nancy is 1 or 2 cases per 1000 pregnancies and this risk is ap-
proximately 5 times as high as the risk among women who are 
not pregnant[4,5]. It is reported that more than 70% of preg-
nancy-related patients are associated with proximal thrombo-
sis [6]. The prospect of post-thrombotic morbidity in this co-
hort of young and otherwise healthy women should be taken 
into account when therapeutic treatment plans are developed. 
Catheter-directed thrombolysis (CDT) is a modality in which 
a catheter is directly advanced through the thrombotic seg-
ment to deliver a thrombolytic agent into the clots. This meth-
od was developed to restore the venous lumen and save the 
valves [7]. Enden et al. [8] demonstrated that CDT improved the 
clinically relevant long-term outcomes after iliofemoral DVT by 
reducing PTS compared to conventional treatment with anti-
coagulation alone in nonpregnant patients. In clinical practice, 
vascular surgeons or interventionalists avoid invasive methods 
with thrombolytic agents for fear of treatment-related preg-
nancy complications. However, there are a number of studies 
of invasive options usage such as endovascular thrombolysis 
for treatment of venous thrombosis in pregnancy and numer-
ous cases series confirming the safety and efficacy in this set-
ting [9,10]. Previous studies showed promising early results, 
focusing mainly on the feasibility of this method and possible 
pregnancy-related complications [11]. Very few studies have 
focused on the long-term results of these invasive method on 
pregnancy-related venous thrombosis. In this study, we pres-
ent the long-term outcomes of CDT, a minimally invasive endo-
vascular treatment, in pregnancy-related venous thrombosis.

Material and Methods

Study population

We enrolled a subgroup of consecutive patients admitted from 
February 2008 to May 2015 at our institute. Inclusion criteria 

were: pregnancy-related DVT, underwent catheter-directed 
thrombolysis, and complete medical records and follow-up. 
In this study, pregnancy-related DVT referred to patients who 
developed DVT within 3 months after abortion or delivery (post-
partum). All patients were initially treated with systemic an-
ticoagulation but failed owing to persistent pain and edema 
after 2 to 7 days of treatment. Finally, patients were managed 
with catheter-directed thrombolysis for thrombus removal. DVT 
was diagnosed by ultrasound or venography. We excluded pa-
tients with nonpregnancy-related DVT, pulmonary embolism, 
incomplete clinical and follow-up data, or anticoagulant treat-
ment alone. Patient data were collected and retrospectively 
reviewed to evaluate treatment efficacy and long-term out-
comes. The Ethics Committee of our institution approved the 
study and written informed consent was waived for this study.

Treatment

All the included patients underwent systemic anticoagulation 
with low-molecular-weight heparin (LMWH) 2–7 days prior to 
CDT. All endovascular procedures were performed by clinicians 
with expertise in the interventional radiology theatre. At first, 
lower-limb venography was done to establish the topography 
of the thrombus and the approach to place an inferior vena 
cava filter. After applying the local anesthesia, either the con-
tralateral femoral vein or the internal jugular vein was punc-
tured, followed by the placement of a temporary vena cava filter 
(OptEase, Cordis, USA) in the inferior vena cava. Then, either the 
ipsilateral popliteal or pretibial vein was catheterized with a 6F 
micropuncture set. A 4F or 5F infusion catheter with multiple 
side-holes (20–40 cm in length, AngioDynamics, USA) was then 
gently placed, covering the thrombosed segments, with the tip 
embedded in the proximal extent of the thrombus (Figure 1). 
We administered 2–4×105 U urokinase diluted in 50 ml 0.9% 
NaCl through the catheter for the first 24 h. From the second 
day, 6–8×105 U/d was continuously pumped for a maximum 
of 96 h. LMWH was concomitantly administered at 4000 to 
6000 U/12 h according to patient weight. We monitored fi-
brinogen and activated partial thromboplastin time (APTT) ev-
ery 6 h and maintained it at >100 mg/dl and between 40 and 
60 s. Clot burden during thrombolysis was assessed daily by 
venography. The infusion catheter and inferior vena cava filter 
were removed when there was no residual thrombus. Following 
thrombolytic therapy, patients were anticoagulated with rivar-
oxaban or warfarin for at least 1 year. As standard adjunctive 
treatment, the patients were recommended to wear compres-
sion stockings (Class II 30–40 mmHg).

Outcomes assessment and follow-up

Lysis grade was evaluated by daily venography via determining 
the thrombolysis in each vein segment, including inferior cava 
vein, common iliac vein, external iliac vein, common femoral 
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vein, proximal and distal segments of superficial femoral veins, 
and popliteal vein. Each vein segment was given a score, where 
0 stands for open vein, 1 for partly occluded vein, and 2 for 
completely occluded vein. By adding each segmental score, the 
total pre- and post-operative thrombus scores were calculated. 
The difference in values between the pre- and post-operative 
thrombus scores divided by the preoperative score determined 
the percentage of thrombolysis. Grade I indicated thromboly-
sis less than 50%, grade II indicated between 50% and 90%, 
and grade III indicated complete thrombolysis.

All the patients were followed up at 1, 3, and 6 months and 
then semiannually, both clinically and by duplex sonography. 
Venous patency assessment on each follow-up was based 
on duplex sonography and defined as a composite outcome 
measure, in which patients having any of the following were 
classified as not having regained iliofemoral venous patency: 
partial or complete incompressibility of the femoral vein, no 
flow in pelvic or femoral vein, and/or functional venous ob-
struction [12]. Diagnosis and grading of PTS was performed 
via Villalta score (Supplementary Table 1). A comprehensive 
questionnaire including a self-reported VEINES-QOL/Sym mea-
sures was finished during follow-up. VEINES-QOL and VEINES-
Sym were calculated to assess disease-specific quality of life 
and symptom severity, respectively [13].

Statistical analysis

Continuous variables are presented as mean and standard de-
viation and discrete outcomes are presented as percentages. 
Survival analysis with Kaplan-Meier curves was used for ve-
nous patency. Statistical analysis was performed using SPSS 
21.0 (SPSS, Inc., IL, USA).

Results

We assessed 41 patients recruited between February 2008 to 
May 2015, and all were diagnosed with acute proximal DVT 
of less than 14 days duration. A flow chart for the patients in 
this study is shown in Supplementary Figure 1. Baseline char-
acteristics of patients are summarized in Table 1.

Treatment procedure and lysis grade

The symptom duration before diagnosis was 3.5±2.5 days; 
43.9% of these patients had postnatal thrombosis (up to 
3 months postpartum), and the remainder had either sponta-
neous or induced abortion before venous thromboembolism. 
DVT occurred in the right or both legs in only 10% of patients 
with, whereas most of the other patients had DVT on the left 
side. Two-thirds of DVTs were located in the femoral vein. 

A B C

Figure 1.  Pre- and post-operative venography for pregnancy-related DVT patient. (A) Preoperative DSA showed the thrombi located 
in the iliofemoral vein. (B) An infusion catheter was placed into the venous thrombosis segment (arrow). (C) Venography 
showed the thrombus resolution one week after CDT treatment and the iliac venous stent (arrowhead).
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The details of treatment procedure and immediate lysis grade 
are listed in Table 2. The technique was successful in all pa-
tients, and the mean duration of catheter placement was 
2.5±1.5 days. Either popliteal or pretibial vein was chosen as 
puncture access at the discretion of the surgeon. We found that 
3 out of 41 patients had iliac vein stenosis and underwent il-
iac vein stenting; 15 out of 41 patients had lysis grade III and 
approximately 52% of patients had lysis grade II. The remain-
ing 5 cases had lysis grade I. No major complications, includ-
ing death and intracranial hemorrhage, were observed dur-
ing hospitalization.

Long-term outcomes after CDT

The follow-up duration was 3 years. Five out of 41 patients 
had a recurrent thrombosis; 3 of them in the ipsilateral leg and 
2 in the contralateral leg. These 5 patients later had success-
ful endovascular recanalization. Venous patency was assessed 
via duplex sonography during follow-up. Figure 2 shows the 
results of patients with patent veins during 3-year follow-up. 
Data from Kaplan-Meier analysis revealed that cumulative ve-
nous patency at 1 year, 2 years, and 3 years was 82.9%, 73.2%, 
and 68.3%, respectively. We also found that lysis grade was 
not significantly associated with long-term venous patency. 
Two of 5 cases with grade I lysis regained venous patency, 

whereas 11 of 36 cases with grade II and III lysis presented 
incomplete and partial patency during follow-up. Three pa-
tients who underwent iliac vein stenting had patent veins at 
3 years after endovascular treatment. Villalta score was ob-
tained during clinical follow-up, which led to the diagnosis and 
grade of PTS. At 3-year follow-up, severe PTS was detected 
in 2 patients; 9 out of 41 patients were graded as mild PTS, 
while 6 had moderate PTS (Figure 3). VEINES-QOL/Sym score 
was calculated based on the VEINES-QOL/Sym questionnaire, 
which gradually decreased over time (Figure 4).

Parameters

Age (years, mean ±SD) 33.5±8.5

Body weight (kg, mean ±SD) 71.4±12.6

Marital status, n (%)

 Married  33 (80.5)

 Single  8 (19.5)

Pregnancy-related status, n (%)

 Spontaneous abortion  8 (19.5)

 Induced abortion  15 (36.6)

 Postpartum  18 (43.9)

Location of DVT, n (%)

 Iliac  5 (12.2)

 Femoral  28 (68.3)

 Iliac femoral  8 (19.5)

Side of DVT, n (%)

 Left side  37 (90.2)

 Right side  3 (7.3)

 Bilateral  1 (2.5)

Table 1. Baseline characteristics of patients.

DVT – catheter-directed thrombolysis; SD – standard deviation.

Items

Total urokinase dose (U, mean ±SD)  3.2±1.5×106

Infusion time (days, mean ±SD)  2.5±1.5

Procedural time (min, mean ±SD)  21.2±7.6

Infusion catheter length (mm, mean ±SD) 34.3±10.5

Puncture access, n (%)

 Popliteal vein  32 (78)

 Pretibial vein  9 (22)

Complication, n (%)

 Puncture site bleeding  2 (4.8)

 Hematuresis  1 (2.4)

 Adjunctive iliac vein stent, n (%)  3 (7.3)

Lysis grade, n (%)

 Grade I  15 (36.6)

 Grade II  21 (51.2)

 Grade III  5 (12.2)

Table 2.  Details of treatment procedure and lysis grade after 
CDT.

CDT – catheter-directed thrombolysis; SD – standard deviation.
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Figure 2.  Kaplan-Meier analysis for vein patency during 
follow-up.
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Discussion

Deep vein thrombosis is a serious disease worldwide, and it 
is estimated that over 10 million cases occur annually [14]. 
Although several molecular targets could be used for diagno-
sis of VT in acute phase, most VT is diagnosed according to the 
symptoms, such as leg swelling and pain, and image examina-
tion [15]. Previous studies have identified a series of risk fac-
tors for DVT, including immobilization, thrombophilia, oestro-
gen therapy, pregnancy, and [16,17]. The absolute incidence 
of DVT in pregnancy is 5 times higher than that in nonpreg-
nant women [5]. This increased risk is due to the procoagulant 
changes and venous stasis as part of the physiological alter-
ation in the hemostatic challenge of delivery. Although there 
has been significant improvement in prophylactic measures 
and treatment modalities, venous thromboembolism remains 
a leading cause of maternal morbidity and mortality [18]. PTS, 
a common chronic complication after DVT, develops in more 
than one-third of women with DVT and is associated with con-
siderable morbidity, poor quality of life, and huge economic 
burden [19]. Wik et al. [20] reported that the prevalence of PTS 
after pregnancy-related DVT in the lower limbs is 42%. In ad-
dition, women with PTS derived from previous pregnancy-re-
lated DVT have much lower VEINES-QOL scores, indicating re-
duced quality of life and higher costs.

The conventional treatment for DVT is anticoagulation, involving 
application of unfractionated heparin and use of low-molecu-
lar-weight heparin [21,22]. Vitamin K antagonists are a main-
stay treatment for nonpregnant venous thromboembolism dur-
ing an extended treatment phase. However, pregnant women 
should avoid vitamin K antagonists and direct oral anticoagu-
lant due to the ability to cross the placental barrier, which can 
cause fetal harm [23], and their use is associated with embry-
opathy, central nervous system abnormalities, pregnancy loss, 
and fetal anticoagulation with possible bleeding [24]. LMWH has 
largely replaced unfractionated heparin for the management of 

venous thromboembolism in pregnancy. In addition, oral direct 
thrombin inhibitors such as dabigatran and anti-factor Xa inhib-
itors such as rivaroxaban should generally be avoided during 
pregnancy due to possible adverse fetal effects [25]. Although 
anticoagulant treatment for venous thrombosis is effective in 
preventing thrombus extension and embolization to the pul-
monary arteries, it does not contribute to thrombus lysis and 
does little to minimize the post-thrombotic complications. It is 
intuitive to assume that early thrombus removal might pre-
vent recurrence of the thrombosis and the deleterious effects 
of vein wall inflammation [26]. Catheter-directed thromboly-
sis refers to the infusion of a fibrinolytic drug directly into the 
thrombus via a catheter embedded to cover the thrombus seg-
ment. Several studies have demonstrated that patients with 
iliofemoral DVT treated with CDT have better functioning and 
well-being and lower rate of PTS incidence when compared to 
patients who underwent standard anticoagulation alone [8,27]. 
In general, peripartum are contraindicated for CDT due to the 
high risk of placental abruption, the potential radiation haz-
ard associated with teratogenesis, and other complications, 
including bleeding. However, we applied this therapy for DVT 
in our study for the following reasons. First, the recruited pa-
tients either underwent abortion or had already terminated 
the pregnancy. Second, during the postpartum period there 
is increased risk of uterine bleeding, but no data are avail-
able on the relative risk of major hemorrhage associated with 
thrombolytic therapy during pregnancy or the puerperium. 
In addition, the risk of major complications reported in preg-
nant women treated with anticoagulation for DVT is similar to 
that reported in nonpregnant women [28]. Third, the benefits 
of reducing PTS and improving quality of life in the long term 
is well established. Therefore, we applied CDT with low-dos-
age thrombolytic agent to minimize the risk of major bleed-
ing. A temporary inferior vena cava filter was placed in case of 
floating thrombus from the iliofemoral vein to the pulmonary 
artery, which can lead to pulmonary embolism. All the filters 
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Figure 3.  Number of patients with various degrees of PTS or no 
PTS after 3-year follow-up.
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Figure 4.  VEINES-QOL/Sym score of recruited patients during the 
follow-up period.
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were removed as soon as protection from pulmonary embo-
lism was no longer needed. In our study, post-thrombolytic 
therapy included anticoagulant treatment with rivaroxaban 
or warfarin for at least 1 year and use of compression stock-
ing as adjunctive treatment. Anticoagulant therapy should be 
continued for at least 3 months to prevent early recurrences 
after thrombolytic treatment [24]. Previous studies have dem-
onstrated that anticoagulants can reduce the risk of recurrent 
venous thromboembolism by 80% to 90% [29,30]. Graduated 
elastic compression stockings have been reported as an inte-
gral part of venous thrombosis treatment because of a proven 
lower risk of post-thrombotic syndrome with their use [3,31].

Our data showed that cumulative venous patency at 1 year, 
2 years, and 3 years was 82.9%, 73.2%, and 68.3%, respectively, 
for patients with pregnancy-related DVT who underwent CDT. 
AbuRahma et al. [32] reported that DVT patients who under-
went CDT had patent veins after 5 years in 69% of the limbs, 
which is similar to the patency rate found in the present study. 

A study by Bækgaard found the 6-year patency rate for pa-
tients with DVT who received CDT was 82%. This discrepancy 
might reflect the different population. We did not observe as 
much severe PTS as was reported in previous studies. Our re-
sults elucidate the role of CDT in pregnancy-related DVT by 
demonstrating the long-term outcomes after interventional 
procedures. Our study has certain limitations, including the 
small number of subjects, and because it was a retrospective 
study, we could not obtain laboratory measurements such as 
FV Leiden (G1691A) and the prothrombin (G20210A) mutation, 
which might affect the outcomes for VT patients.

Conclusions

We found that CDT is a reliable and safe treatment modality 
for pregnancy-related DVT individuals. However, larger prospec-
tive and randomized studies are needed to further delineate 
the role of CDT in pregnancy-related DVT patients.

Venous symptoms Signs

Pain Pretibial edema

Cramps Skin induration

Heaviness Hyperpigmentation

Paraesthesia Pain on calf compression

Itching Venous ectasia

Redness

Supplementary Table 1. Villalta score for the assessment of PTS.

Scoring: Each sign or symptom is rated as 0 (none), 1 (mild), 
2 (moderate), or 3 (severe), and total scores are summed. Total 
score less than 5 excludes PTS; a score of 5–14 indicates mild or 
moderate PTS; a score greater than 15 or venous ulcer indicates 
severe PTS.
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