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Introduction  Iliofemoral deep vein throm‑
bosis (DVT) occurs in about 20% of patients 
with DVT.1 This form of proximal DVT requires 
prompt anticoagulant treatment to prevent pul‑
monary embolism and/or chronic venous insuf‑
ficiency (CVI).

DVT can be caused by inherited or acquired 
hemostatic disorders predisposing to thrombus 
formation, i.e., thrombophilia. The most fre‑
quent cause of thrombophilia is factor Va resis‑
tance to activated protein C due to the factor V 
(FV) G1691A (Leiden) mutation. FV Leiden is de‑
tected in 5% of the general population in Poland. 
The risk of thrombosis is markedly increased in 
carriers of this mutation receiving estrogens.

However, the cause of DVT cannot be deter‑
mined in about 30% to 50% of patients despite 
screening for the presence of hypercoagulability, 
which implies that not all genetic and acquired 
factors predisposing to thrombosis have been 
identified. This is especially important in young 
patients with proximal DVT.

We  describe the  case of a  young woman 
with iliofemoral DVT and a 3‑year history of 

unsuccessful recanalization, in whom genetic 
polymorphisms favoring the formation of com‑
pact fibrin resistant to lysis have been detected.

Case report  A 31‑year‑old woman (weight 
56 kg, height 171 cm, body mass index 19 kg/m²) 
was referred to the outpatient clinic for evalu‑
ation of persistent swelling of the  left lower 
extremity.

In 2004, the patient with no family history of 
venous thromboembolism (VTE) was diagnosed 
as having DVT involving the left lower limb with 
lumen occlusions in the common femoral vein and 
the left external iliac vein. For about 3 months 
prior to the signs and symptoms, the patient had 
been on a contraceptive, Yasminelle (0.02 mg ethi‑
nyl estradiol + 3 mg drospirenone, Schering, Po‑
land). She had 2 normal pregnancies giving birth 
to babies at the age of 25 and 29 years, and a year 
later a spontaneous abortion at 12 weeks gesta‑
tional age of unknown cause. Following confirma‑
tion of the diagnosis by means of ultrasound ex‑
amination, the patient was advised to discontinue 
oral contraception and received anticoagulation 
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Abstract

We present the case of a 31‑year‑old woman on oral contraceptives with a 3‑year history of iliofemo‑
ral thrombosis resistant to recanalization despite satisfactory anticoagulation therapy and absence 
of concomitant diseases. Thrombophilia screening revealed heterozygous factor V Leiden mutation. 
We also detected the presence of factor XIII (FXIII) Leu34 allele and α‑chain fibrinogen 312Ala al‑
lele, which are known to adversely affect fibrin clot structure and lysis. It might be speculated that 
the presence of 3 polymorphisms in this patient could contribute to proximal thrombosis resistant to 
treatment. We postulate that determination of FXIII and α-fibrinogen polymorphisms can be useful 
in the evaluation of some young patients with deep vein thrombosis.
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protein C activity [105%, norm 10%–140%], an‑
tithrombin activity [95%, norm 70%–140%], free 
protein S concentration [65%, norm 59%–118%], 
anti‑β2‑glycoprotein I [immunoglobulin (Ig) G 6.4 
SGU, norm <15.7 and IgM 2.7 SMU, norm <14.0; 
99 percentile] and anticardiolipin (ACL) antibod‑
ies [7.5 IgM phospholipids (MPL), norm <17.0; 
99 percentile], lupus anticoagulant) showed 
heterozygosity for FV Leiden mutation (1691A/G) 
and slightly elevated IgG ACL antibodies (15.41 
IgG phospholipids (GPL), norm <10). Based on 
the history, physical examination, and ancillary 
tests, the patient was diagnosed with CVI (class 
C3) with underlying proximal DVT and throm‑
bophilia, given a 4‑year history of DVT without 
thrombosis recurrence. She received enoxaparin 
60 mg subcutaneously daily (according to the pa‑
tient’s request) as long as possible (awaiting her 
consent to an oral anticoagulant [OA] for further 
treatment), compression therapy (class 2 com‑
pression stockings), and flavonoids.

A 9‑month follow‑up revealed collateral devel‑
opment involving the inferior epigastric vein and 
the left pubic vein, swelling of the entire lower 
extremity with the ankle circumference measur‑
ing 3 cm more than the right leg (3 points using 

with enoxaparin for 10 days followed by aceno‑
coumarol to achieve an international normalized 
ratio (INR) of 2.5 to 3.0 for about 3 years.

Physical examination on admission revealed 
swelling of the left leg (the circumference of 
the left thigh was 3 cm longer than the right) 
and suprapubic varicose veins in the region of 
the left inferior epigastric vein. Basic laborato‑
ry results and a plasma D‑dimer concentration 
were normal. There were no signs suggestive of 
a neoplasm, and tumor markers for breast, ovar‑
ian, and gastric cancers were negative (CA-125, 
CA19‑9, carcinoembryonic antigen, α‑fetoprotein, 
breast cancer [BRCA 1, BRCA 2]). The patient had 
3 points using the Wells score (edema – 1 point, 
asymmetry >3 cm – 1 point, venous collater‑
als – 1 point), which measures clinical probabil‑
ity of DVT. Color-Doppler ultrasound revealed 
occlusion of the external iliac vein and the left 
common femoral vein with no features of acute 
thrombosis. There were no signs of May‑Thurn‑
er syndrome (the left iliac vein being compressed 
by the right iliac artery), which leads to iliofem‑
oral thrombosis in about 20% to 40% of cases 
(FIGURE 1ABC).1 Thrombophilia screening (FV Le‑
iden mutation, prothrombin 20210A variant, 

Figure 1  Ultrasound 
examination of the affected 
veins of the left inferior 
extremity
A  left external iliac vein 
(arrow) on admission
B  left common femoral 
vein (arrow) on admission
C  left common femoral 
vein (arrow indicates 
residual thrombosis)
D  left external iliac vein 
(arrow) 
E  left common femoral 
vein after 9 additional 
months of therapy with 
enoxaparin
F  vulval veins (arrows)
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The  carriership of both FXIII Val34Leu and 
α‑chain fibrinogen 312Ala allelic variants, which 
were associated with an increased risk of VTE,2,3 
could indicate that the formation of dense, less 
permeable fibrin clots composed of thin fibers, 
relatively resistant to lysis, might at least to some 
extent contribute to residual venous thrombosis.7 
It might be speculated that the presence of both 
polymorphisms, unfavorably influencing fibrin 
clot properties, combined with FV Leiden and el‑
evated ACL antibodies, increases the risk of per‑
sistently occluded veins despite standard thera‑
py in a subgroup of VTE patients.

Unsuccessful conservative treatment in a young 
symptomatic patient should encourage a more ag‑
gressive approach. Recanalization of chronic oc‑
clusions by means of balloon angioplasty with 
stenting relieves leg edema and pain in most pa‑
tients. However, it has been reported that pri‑
mary stent patency at 3 years after placement is 
only about 60% in the case of nonneoplastic post‑
thrombotic venous obstruction in the femoral and 
iliac vein or the vena cava inferior.8 For this rea‑
son, in our patient a decision on invasive treat‑
ment should be made with utmost caution.

We conclude that in some young patients with 
residual thrombosis in proximal deep veins, ge‑
netic polymorphisms known to adversely effect 
fibrin structure and lysis might contribute to sub‑
optimal outcomes of anticoagulation. We believe 
that in individuals with complex thrombophilia 
and proximal DVT prolonged treatment should 
be administered. It might be speculated that FXIII 
Leu34 and α-fibrinogen Ala312 alleles could be 
useful in the evaluation of young patients with 
idiopathic proximal thrombosis.
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the Wells score). Repeat ultrasound showed a sol‑
id and immobile occlusion filling the lumen of 
the common femoral vein and the left external il‑
iac vein. The common iliac vein, the internal vein, 
and the inferior vena cava were free from blood 
clots. However, the inferior epigastric and pubic 
veins were dilated and provided collateral flow via 
suprapubic varicose veins to the 1.5 cm dilated 
right common femoral vein. There were only scat‑
tered foci of recanalization within the lumen‑fill‑
ing clot in the left common iliac vein (FIGURE 1DEF). 
The D‑dimer level was 78 µg/l (norm 0–160 µg/l). 
Repeat thrombophilia testing showed persistent‑
ly slightly elevated ACL IgG antibodies not al‑
lowing to diagnose antiphospolipid syndrome – 
18.5 IgG phospholipids (norm 0–13.1). The poly‑
morphisms of the Val34Leu factor XIII (FXIII) 
(rs5985) and 312Ala FGA (rs6050) genes were 
determined by using the TaqMan SNP genotyp‑
ing technique on an ABI PRISM 7900HT Fast 
Real‑Time PCR System (Applied Biosystems).2,3 
Genotyping for the 2 genetic polymorphisms 
known to adversely affect fibrin clot structure and 
function showed that the patient was a heterozy‑
gous carrier of both minor alleles (FXIII Val34Leu 
and α‑chain fibrinogen 312Ala).

Discussion  Treatment options for acute DVT 
and pulmonary artery thrombosis include in‑
travenous unfractionated heparin (UFH), low

‑molecular‑weight heparin (LMWH) or fonda‑
parinux, UFH or LMWH combined with an OA 
to achieve the target INR range of 2 to 3. Chron‑
ic anticoagulation therapy in patients with a first 
episode of VTE secondary to transient risk factors 
should include OA for 3 months. In the case of id‑
iopathic thrombosis, anticoagulation should be 
administered for at least 3 months and then de‑
cision on the duration of therapy should be taken 
individually depending on the risk‑benefit ratio 
of OA.4 Residual venous thrombosis and D‑dimer 
concentration may help in the assessment of indi‑
vidual indications. The DACUS study showed that 
residual venous thrombosis may indicate the need 
for prolonged OA.5 The PROLONG study6 revealed 
that patients with elevated D‑dimer levels are 
at increased risk of recurrent VTE after discon‑
tinuation of anticoagulants. The results of these 
studies indicate the need for prolonged use of 
OA in patients with residual venous thrombo‑
sis or elevated D‑dimer concentrations. For this 
reason, a decision to continue therapy may be 
made at the end of each treatment period based 
on the results of ultrasound examination (for 
the presence of residual thrombus) or elevated 
D‑dimer concentrations.

In the present study, DVT could have been ad‑
ditionally precipitated by pregnancy, postabortion 
sequelae, and oral contraceptives like in our pa‑
tient. The patient was found to have FV Leiden 
mutation suggesting that it might have been im‑
plicated in the development of proximal DVT. It 
is probably more difficult to explain the dura‑
tion of the disease and no signs of recanalization. 
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Streszczenie

Przedstawiono przypadek 31‑letniej pacjentki stosującej doustne środki antykoncepcyjne, u której 3 lata 
wcześniej rozpoznano zakrzepicę biodrowo‑udową nie wykazującą tendencji do rekanalizacji mimo 
zadawalającego leczenia przeciwkrzepliwego i nieobecności chorób współistniejących. W badaniu 
trombofilii stwierdzono mutację genu czynnika V Leiden w postaci heterozygotycznej. Ponadto wykryto 
obecność allelu Leu34 czynnika XIII i Ala312 łańcucha α-fibrynogenu w postaci heterozygotycznej, 
o których wiadomo, że niekorzystnie wpływają na strukturę i tempo lizy skrzepu fibrynowego. Można 
przypuszczać, że u przedstawionej pacjentki współistnienie 3 polimorfizmów mogło przyczynić się 
do zakrzepicy proksymalnej nie poddającej się leczeniu. Uważamy, że u niektórych młodych pacjentów 
z zakrzepicą żył głębokich warto rozważyć wykonanie również oznaczeń w kierunku polimorfizmów 
czynnika XIII i α-fibrynogenu.
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