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Case report
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Summary
A 33-year-old, 8-week pregnant woman presented with 
mottling, pain and swelling of her left leg. Ultrasound 
Doppler scan revealed a large left iliofemoral deep 
vein thrombosis and the patient was diagnosed with 
phlegmasia cerulea dolens. After 24 hours of treatment 
with unfractionated heparin, there were minimal 
improvements in her symptoms. Catheter-directed 
thrombolysis was performed, following multidisciplinary 
consultation with the patient. An underlying May-
Thurner lesion was identified and successfully stented. 
Radiation exposure to the fetus was minimised with 
the use of intravenous ultrasound and very low-dose 
fluoroscopy. Total radiation exposure to the fetus is 1.38 
mGy, which is equivalent to 8 months of background 
radiation exposure. No immediate complication occurred 
and patient’s symptoms completely resolved. On further 
follow-up, her iliofemoral veins remained patent with 
good flow and there were no recurrence of symptoms. 
A healthy infant was successfully delivered at 40 weeks 
gestation.

Background
Venous thromboembolisms occur in approxi-
mately 1–2 per 1000 pregnancies.1 In pregnancy, 
the risk of developing a deep vein thrombosis 
(DVT) is increased fivefold, and in the postpartum 
period, this risk is increased to 20-fold.2 In addi-
tion, DVTs in pregnancy occurs more proximally 
and can present as an acute ischaemic limb such as 
phlegmasia cerulea dolens (PCD).3 4 During preg-
nancy, the management of proximal DVTs can be 
challenging because of the high risk of developing 
post-thrombotic syndrome (PTS) after conservative 
medical treatment and the risk of causing maternal 
and fetal complications with aggressive therapy. The 
National Institute for Health and Care Excellence 
guideline states that catheter-directed thrombol-
ysis (CDT) can be considered to treat symptom-
atic proximal DVTs but does not specify its use in 
pregnancy.5 CDT has been shown to be effective in 
treating proximal DVTs but the evidence of its use 
in pregnancy remains limited.6 

Case presentation
A 33-year-old, 8-week pregnant woman presented 
with severe unilateral leg pain and swelling. The 
pain started as a dull ache 7 days ago in her left groin 
extending to her left buttock. That morning, the 

pain in her left leg became increasingly severe and 
constant and her leg became mottled. She denied 
any chest pain or shortness of breath. There was 
no previous history of DVT or prothrombotic 
conditions. This was her second pregnancy and 
her first pregnancy was uneventful. She did not 
take any regular medications other than vitamins. 
On examination, her left leg felt cold, painful to 
palpate and turning from a dusky pink to blue in 
colour (figure  1). Her popliteal, posterior tibial 
and dorsalis pedis pulses were impalpable due to 
leg swelling. Sensation was reduced on the whole 
left leg but motor function was preserved. Exam-
ination of the respiratory system and the right leg 
was unremarkable.

Investigations
Initial observations were as follows: temperature 
was 37°C, heart rate was  130 beats per minute, 
blood pressure was 105/70 mm Hg, respiratory 
rate was  21 breaths per minute and oxygen satu-
ration  was 96%. Her haematological results were 
normal other than an elevated C reactive protein of 
54. A venous blood gas revealed a lactate of 1.6. 
Her urine dipstick was normal with a positive beta 
human chorionic gonadotropin. An ultrasound 
Doppler scan (figure 2) performed on her left leg 
showed a large thrombus in her left femoral vein 
extending up to her left common iliac vein. The 
arterial system of the left leg was normal with no 
arterial embolism or thrombosis seen. A diagnosis 
of PCD secondary to an acute proximal vein throm-
bosis was made.

Treatment
Initially, this was treated conservatively using intra-
venous infusion of unfractionated heparin and leg 
elevation. After 24 hours of intravenous unfraction-
ated heparin, there were minimal improvements and 
the limb remained threatened. Following extensive 
discussion with the obstetrics, vascular and inter-
ventional radiology teams, surgical thrombectomy, 
conservative treatment and CDT were considered. 
Overall, CDT was deemed most favourable. The 
patient was heavily counselled regarding the risks 
and benefits of the procedure. In particular, the risk 
of thrombolysis and radiation exposure to the fetus 
and mother, which the evidence is limited.

With the patient’s consent, the procedure was 
performed by the interventional radiology team 
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with the focus on minimising fetal radiation exposure. The team 
has 5 years experience treating acute iliofemoral DVTs using 
CDT. At 8 weeks gestation, the gravid uterus is estimated to 
be below the level of the pubic symphysis and radiation expo-
sure to the area was avoided. Access into the left popliteal vein 
was performed using ultrasound guidance. Minimal, unmagni-
fied and heavily collimated low-dose fluoroscopy was used to 

negotiate a hydrophilic guidewire (Boston Scientific, Massachu-
setts, USA) through the thrombosed left femoral vein. Only one 
short digital subtraction angiography (DSA) run was performed 
to confirm the position of the catheter in the inferior vena cava 
(IVC) at the level of the diaphragm. A Cragg-McNamara infu-
sion catheter (Micro Therapeutics, California, USA) was nego-
tiated through the thrombosed left femoral and iliac veins into 
the IVC (figure 3). The position of the catheter within the left 
iliofemoral vein was confirmed with intravenous contrast and 
5 mg of recombinant tissue plasminogen activator (rTPA) was 
administered. The catheter was left within the left leg venous 
system for further localised infusions of rTPA at 0.75 mg/hour 
for a total of 48 hours. The patient tolerated the procedure well 
with no immediate complications.

Outcome and follow-up
Her symptoms improved remarkably after 24 hours of DVT, with 
reduction in swelling and mottling (figure 4). A left leg veno-
gram performed the next day showed considerable improvement 
in appearances with clearance of the femoral vein with mild 
residual filling defects within the iliac vein (figure 5). Day 2 post-
procedure, another repeat venogram showed complete clot reso-
lution. An intravascular ultrasound (IVUS) catheter (Volcano, 
California, USA) was used to identify the May-Thurner lesion. 
Venoplasty was performed using a 16 mm Atlas Gold balloon 
(Bard Peripheral Vascular, Arizona, USA) (figure  6). With the 
help of IVUS (figure 7), a 16 mm Veniti Stent (Veniti, Missouri, 
USA) was positioned and deployed (figure  8). No immediate 
complication occurred during the procedure.

On day 1 poststenting, ultrasound Doppler scan of her left 
lower limb showed good flow in external iliac and common 
femoral veins with no thrombus and the stent widely patent. The 
dose-affected products from each procedure were 1404 mGy/
cm2, 26  mGy/cm2 and 1961  mGy/cm2, respectively. Total 

Figure 1  Patient’s legs on initial presentation.

Figure 2  Ultrasound Doppler scan showed extensive echogenic left 
common femoral vein thrombus on presentation.

Figure 3  Venogram showing filling defects in the left femoral vein. 
The distal marker (arrowed) of the Cragg-McNamara catheter (Micro 
Therapeutics) is evident and the proximal marker was positioned at the 
confluence of the common iliac veins.
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screening times were 45 s, 11 s and 81 s, respectively. Only two 
DSA runs were performed without direct exposure to the fetus, 
the other during the third procedure. IVUS was used to guide 
stent position and deployment. The radiation dose to the fetus 
from all the examinations performed was calculated by the 
medical physics department at the Surrey Regional Radiation 
Protection Service and was found to be approximately 1.38 
mGy. This is a low dose and corresponds to about 8 months of 
exposure to natural background radiation.

After the procedure, the patient’s symptoms completely 
resolved. On discharge, the patient continued having low-mo-
lecular-weight heparin (LMWH) until the end of her pregnancy, 
with regular antifactor Xa tests. She also wore thigh-length 
class II compression stockings throughout the pregnancy and 
continued taking aspirin for 6 weeks postdischarge. She was 
followed-up regularly with Duplex scans at 2 weeks, 6 weeks 
and 6 months. These demonstrated patent and normal phasic 
flow in the left iliofemoral veins. On follow-up, she had no 
in-stent stenosis or recurrence of leg swelling throughout the 
rest of her pregnancy (figure 9). All her 4-weekly growth scans 
showed normal growth, with no evidence of uterine bleeding 
or fetal abnormalities. A healthy female infant was delivered 
via spontaneous vaginal delivery at 40 weeks. No abnormalities 
were identified on initial baby examination. Head circumference 
and birth weight were within normal limits at 34 cm and 3.8 kg, 
respectively.

Discussion
Iliac vein compression syndrome, also known as May-Thurner 
syndrome, is an anatomical variant where the left common iliac 
vein is compressed between the overlying right common iliac 
artery and the fifth lumbar vertebrae. The stenosis and compres-
sion of the lumen promotes venous stasis and predisposes to 
clot formation. The prothrombotic state in pregnancy further 
increases this risk. PCD is a severe manifestation of an extensive 

occlusion of the proximal venous system in a limb, usually due 
to a thrombus. The swelling and increased venous pressures can 
impair arterial supply causing acute limb ischaemia and eventu-
ally leading to gangrene. In the first instance, anticoagulation 

Figure 4  Patient receiving catheter-directed thrombolysis with 
catheter in situ (arrowed).

Figure 5  Repeat venogram on day 2 of catheter-directed thrombolysis 
showing considerable improvement with clearance of thrombus in the 
femoral vein.

Figure 6  Angioplasty of May-Thurner lesion (arrowed) with 16 mm 
Atlas Gold balloon (Bard Peripheral Vascular).
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using intravenous unfractionated heparin is preferred due to its 
prompt anticoagulation effects and easy reversibility. In this case, 
we opted for a more aggressive approach to quickly relieve the 
venous obstruction and reduce the risk of recurrent DVTs and 
the development of PTS.

Acute iliofemoral DVTs have a high risk of developing PTS 
with trials showing that one in four patients develop PTS within 
2 years when managed with anticoagulation alone.7 8 PTS can 
have a significant long-term impact on an individual’s quality 
of life due to chronic pain, swelling, oedema and venous ulcer-
ation. PTS is thought to be caused by venous hypertension due 
to persistent venous obstruction/insufficiency after inflamma-
tory destruction of venous valves following a DVT.9 A systemic 
review showed that  systemic thrombolysis offers a significant 
advantage, reducing the incidence of PTS by one-third.10 This 
may be due to early recanalisation reducing the inflammatory 
destruction of valves following a DVT.

Pregnancy is a relative contraindication to thrombolysis 
because of the lack of trials demonstrating its safety. In animal 
studies, rTPA did not demonstrate any teratogenic effects when 
given at therapeutic doses.11 12 This is because drugs that have 
molecular weights of greater than 1000 Da, such as rTPA (molec-
ular weight of 60 000 Da), do not cross the placenta.13 14 In a 
review of 28 patients who received systemic rTPA for various 
indications, there were 11 patients in their first trimester. Two 
spontaneous abortion occurred after rTPA including one in 

the first trimester.15 However, it is difficult to establish if this 
is a direct consequence of rTPA because of the severity of the 
underlying maternal medical condition, such as shock. The rate 
of maternal complications was found to be similar to that in 
non-pregnant patients.

A catheter-directed approach offers the advantage of localised 
delivery of the thrombolytic agent to the clot, thus reducing the 
total dose administered systematically. Despite the dose reduc-
tion, evidence suggests that CDT is as effective as systemic throm-
bolysis in reducing the incidence of PTS.10 Current evidence on 
the use of CDT in pregnancy is limited but have demonstrated 
successful clot lysis with no complications to the fetus.16 A 
limited observational study of 13 patients with pregnancy-re-
lated iliofemoral DVTs managed using a strategy of thrombus 
removal, either CDT or thrombectomy, demonstrated complete 
or near complete clot resolution with only one reoccurrence 
on follow-up.17 This was likely due to non-compliance with 
LMWH after discharge resulting in recurrence and this patient 
subsequently underwent an elective termination of pregnancy. 
The other 12 patients in the study had normal pregnancies. A 
similar lower incidence of PTS was observed in patients with 
pregnancy-related DVT who were treated with CDT compared 
with anticoagulation only.18

The radiation exposure to the fetus was 1.38 mGy compared 
with 55  mGy that was reported in a previous study.17 IVUS 
enabled us to minimise the number of DSA runs because they 
significantly increase the radiation exposed to the fetus. The 
low fluoroscopy settings resulted in lower image quality but still 
provided sufficient radiographic imaging for the procedure to be 
performed safely and effectively. Radiation exposure can cause 
fetal complications such as prenatal death, intrauterine growth 
restriction, microcephaly, mental retardation, organ malforma-
tion and childhood cancers.19 In animal studies and atomic bomb 
survivors, fetal abnormalities were observed at exposures above 
100 mGy during the 8–15 week period.19 The American College 
of Obstetricians and Gynaecologists guideline states that radia-
tion exposures at 50 mGy or less have not been associated with 
an increase in fetal abnormalities or fetal loss.20 The low dose 
in this case is unlikely to cause any abnormalities. None were 
observed but long-term sequelae requires further follow-up.

In our department, it is routine practice to not use an IVC 
filter in patients being treated for acute proximal DVTs using 

Figure 7  Intravascular ultrasound catheter (black arrow) (Volcano) 
was used to visualise the passage of guidewire (white arrow) to 
the right femoral vein to confirm position of confluence of inferior vena 
cava.

Figure 8  16 mm Veniti stent (arrowed) (Veniti) deployed within the 
left femoral vein.

Figure 9  Patient’s legs after discharge from hospital with no 
recurrence of symptoms.
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CDT, when the thrombus is confined to the iliofemoral veins. 
This is due to the lack of evidence supporting routine use in 
these cases.21

Endovascular treatment and stenting of May-Thurner lesions 
have been shown to be successful with low recurrence rates.22 23 
Current evidence shows that the gravid uterus does not cause any 
structural damage to the stent and any compression is relieved 
postpartum.24

In the postprocedural period, we advised the continuation of 
LMWH at least until delivery, as this has been shown to be safe 
and effective in preventing recurrence.25

In conclusion, this is an interesting case where a pregnancy-re-
lated acute iliofemoral DVT is successfully managed via CDT 
with good outcome. Our case demonstrated that this procedure 
can be performed with low levels of radiation to the fetus. Our 
case also demonstrates the short-term benefits of CDT with 
patency of the iliofemoral veins with 6 months of follow-up. 
Further follow-up is still required to assess the long-term benefits.

Learning points

►► Acute iliofemoral deep vein thrombosis in pregnancy can 
be safely treated using catheter-directed thrombolysis (CDT) 
producing a good outcome for both mother and infant.

►► CDT can be successfully performed with low radiation 
exposure to the fetus.

►► The use of intravascular ultrasound in interventional 
radiology can help minimise the radiation exposure and is 
especially important in pregnant patients.
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