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ABSTRACT 

Pulmonary thromboembolism (PTE) originating from a renal vein thrombosis (RVT) is very rare, especially in 
relatively healthy young women. The patient described herein presented with a syncope-associated massive PTE. 
She was previously healthy, except for termination of an ectopic pregnancy with methotrexate 4 months before. 
The only medication she was taking was an oral contraceptive (OC), which was started 3 months before the PTE. 
She had no family history of venous thromboembolism (VTE) or any other underlying risk factors. We report 
the case of a woman who had a PTE originating from a RVT associated with OC use after an ectopic pregnancy. 
(Korean Circ J 2008;38:618-621) 
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Introduction 

 
Thrombi causing a pulmonary thromboembolism 

(PTE) mostly involve the peripheral veins, and in parti-
cular, the central veins of the lower extremities; a PTE 
also may occur in the pelvic veins. Accordingly, a PTE 
can be regarded as a complication of a venous throm-
boembolism (VTE), and thus the risk factors of VTE, 
and in particular the risk factors of deep vein throm-
bosis (DVT), are considered the risk factors of a PTE. 
A renal venous thrombosis (RVT) as the origin of a PTE 
is very rare in relatively healthy individuals without th-
rombogenic diseases.1) 

Oral contraceptives (OCs) are the most common me-
thod of hormonal contraception. In general, OCs have 
been shown to be safe for most women, and in addition 
to the effect of contraception, OCs have advantages, 
such as an increase in bone density, a decrease in men-
strual blood loss, a decrease in ectopic pregnancies, and 
a reduced risk of ovarian cancer. Rarely, however, OCs 
cause DVTs and PTEs in users.2) 

 

Case 
 
A 28-year-old woman presented with a chief com-

plaint of syncope. She had a feeling of congestion in her 
chest and flank for approximately 1 week, and on the 
day of admission to the hospital, she collapsed in the 
restroom and lost consciousness for a few seconds, and 
thus she was referred to the emergency room immedi-
ately. She was previously healthy except for having a 
termination of an ectopic pregnancy with methotrexate 
about 4 months previously. The only medication she 
was taking was an OC, which was started 3 months be-
fore admission. Diane 35 (cyproterone acetate 2 mg/ 
ethinyl estradiol 0.035 mg; Bayer Schering Pharma 
AGTM) was used as the OC initially; however, it was chan-
ged to Mercilon (desogestrel 0.15 mg/ethinyl estradiol 
0.02 mg; N.V. OrganonTM) due to urticaria after taking 
Diane 35 for 1 week. She had no family history of a VTE. 
On examination, she was appeared acutely ill. Her con-
sciousness was clear, and the body temperature, blood 
pressure, and pulse rate were 36℃, 110/70 mmHg, and 
78/minute, respectively. The respiratory rate increased 
to 28/minute. She weighed 63 kg and was 167 cm tall 
{body mass index (BMI), 22.59 kg/m2}. The heart sounds 
were regular and no cardiac murmurs were appreciated. 
The lungs were symmetric and the breath sounds were 
clear. The liver, spleen, and kidneys were not palpable, 
and there was no edema, stasis, or varices in the lower 
extremities. 
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On admission, the chest X-ray showed mild cardio-
megaly, and an electrocardiography (ECG) demonstrated 
a regular sinus rhythm with a right axis deviation. The 
white blood cell count was 8,800/mm3, the hemoglo-
bin was 12.7 g/dL, the hematocrit was 38.1% and the 
platelet count was 138,000/mm3. The results of the urine, 
liver function, renal function, and electrolyte tests were 
all normal. An arterial blood gas analysis on room air 
was as follows: pH, 7.48; PaCO2, 26.4 mmHg; PaO2, 48.0 
mmHg; bicarbonate, 19.2 mmol/L; oxygen saturation, 
87.4%; and P(A-a)O2, 61.0 mmHg. The prothrombin 
time was 1.05 international normalized ratio (INR) and 
the activated partial thromboplastin time was 23.6 se-
conds. The N-terminal pro-B-type natriuretic peptide 
(NT pro-BNP) was 1,154 pg/mL. A 2D echocardiogram 
revealed normal left ventricular systolic function and 
dimension, with a slightly flattened interventricular sep-
tum and an enlarged right atrium and ventricle, and the 
estimated pulmonary artery pressure was 42.6 mmHg. 
Because a PTE was suspected, a CT scan was performed, 
including the chest to the lower extremities. The CT 
scan showed that a massive PTE in the distal part of 
the pulmonary artery, the interlobular artery, and the 
segmental artery on both sides, and right ventricular 
hypertrophy was noted (Fig. 1). Moreover, a huge RVT 
was observed (Fig. 2A). However, there was no evidence 
of a DVT in the lower extremities on CT venography. 
Venous ultrasonography did not demonstrate venous 
thrombosis involving the lower extremities. Under the 
diagnosis of an acute PTE, the patient received throm-
bolytic therapy (tissue-type plasminogen activator, 50 

mg for 1 hour and 50 mg for 2 hours) followed by in-
travenous heparin, and was closely monitored in the 
intensive care unit. Her chest discomfort improved dra-
matically following thrombolytic therapy. Five days after 
thrombolytic therapy, a 2D echocardiographic assess-
ment revealed significant reduction of the right ventric-
ular dimension and a normalized pulmonary arterial 
pressure. 

In assessment of intrinsic thrombogenecity, it was 
determined that she had no evidence of other known 
risk factors. The serum titers of anticardiolipin antibody 
(IgG and IgM) were within normal limits (1.2 GPL and 
1.7 MPL U/mL, respectively). Antithrombin III (78.5%), 
and protein C and S activities were normal (1.45 and 
0.30 mg/dL, respectively). Lupus anticoagulant, and an-
tinuclear and antineutrophil cytoplasmic autoantibo-
dies (ANCA) were negative. The homocysteine was 7.0 
umol/L and Factor V Leiden was G/G. 

The patient was continued on intravenous heparin 
and an oral anticoagulant (coumadin) during the admis-
sion (7 days). She was discharged with an INR of ap-
proximately 2.5. The PTE had resolved completely on 
the follow-up CT scan obtained on day 20 of systemic 
anticoagulants. The RVT remained on the follow-up CT 
on day 20 (Fig. 2B), but resolved completely by day 50 
(Fig. 2C). Warfarin was discontinued 3 months later. 
One year after this event, she was pregnant and healthy. 

 
Discussion 

 
The clinical symptoms of VTE and PTE are non-

Fig. 1. Spiral chest computed tomography showed massive thrombi burden in the both main pulmonary arteries (arrow).

Fig. 2. Abdominal computed tomography showed a huge thrombus (arrow) in the left renal vein (A) at the time of diagnosis. Twenty days 
after thrombolysis and anticoagulation, the size of the thrombus was much regressed (B), and eventually, the thrombus had resolved 50 
days after therapy (C). 
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specific and many cases do not show any symptoms. For 
this reason, the diagnosis of PTE is more difficult than 
treatment or prevention, and the frequency and mor-
tality rates are not certain. The most useful approach is 
the clinical assessment of the likelihood of a PTE, based 
on presenting symptoms and signs, in conjunction with 
judicious diagnostic testing. Syncope is a relatively rare 
presenting symptom of a PTE, but portends a life-th-
reatening event when associated with a PTE.3) However, 
this patient had other symptoms suspicious for PTE, 
including chest discomfort, dyspnea, and tachypnea. In 
cases of a massive PTE, as with this patient, immediate 
2D echocardiography is a very helpful diagnostic tool 
for further evaluation. Considering the increased ten-
dency, acute PTE should be included in the differential 
diagnosis in evaluating patients who present with syn-
cope.3) According to reports, there are approximately 5 
million new cases of DVTs in the US every year, 500,000 
(10%) of which develop into a PTE, and leading to 
50,000 deaths.4) In >95% of the cases, thrombi occurs 
in the deep veins of the lower extremities, and thrombi 
involving the deep veins above the knee often cause a 
PTE. Thrombi may occur in the pelvic veins, the veins 
of the upper extremities, the hepatic veins, the renal vein, 
and the right atrium.1) 

The risk factors for PTE and VTE include a previous 
history of a VTE, heart disease, cancer, trauma, major 
surgery, pregnancy, exogenous estrogen use, paralysis or 
profound immobility, and increasing age. Therefore, it 
is important to evaluate the underlying causes and ori-
gin of the thrombus rather than the diagnosis of the 
PTE only.1) In this regard, chest CT scanning for sus-
pected PTE should include CT venography of any vein 
that might contain thrombi. Indeed, some chest CT 
imaging protocols for suspected PTE routinely image 
the abdomen, pelvis, thighs, and knees.5) As in this case, 
we also have a similar CT imaging protocol for evalua-
ting PTE and this was very helpful for evaluating the 
originating site of the thrombi. In this case, there were 
no other thrombogenic risks, except OC, and a history 
of an ectopic pregnancy. 

A VTE is the most common vascular disease in wom-
en in their reproductive years. In women in their re-
productive years who do not use OCs, VTEs occur at a 
rate of around 1/10,000. Since OCs were first intro-
duced in the 1960s, venous thrombi have increased in 
young women and this increase is known to be closely 
related to the dosage of estrogen.6) The administration 
of high-dose estrogen resulting from the use of OCs 
increases coagulation factors V, VIII, and X, and the 
production of fibrinogen.7) As OCs with a low concen-
tration of estrogen have been developed, currently used 
OC regimens contain <50 μg of estrogen, but Sidney 
et al.8) reported that OCs with low estrogen content still 
increase the risk of VTE by 3-4 times, and the risk is 

highest in the first year of the use. 
In 1995, there were controversies triggered by the 

report that among low-dose oral contraceptives, the 3rd 
generation OCs containing gestoden and desogestrel 
had twice the risk in causing VTE than 2nd generation 
OCs containing levonorgestrel.9) On the other hand, 
Suissa et al.10) conducted a comparative study on the 
period and pattern of use of OCs in women who began 
to use 2nd and 3rd generation OCs and reported that 
there was no corresponding difference in the frequency 
of VTEs. Based on 5 years of comparative research, Li-
degaard et al.2) reported that the risk of VTE decreases 
over time in women who are currently using OCs, while 
OCs containing desogestrel or gestodone increase the 
risk of venous thrombosis slightly, and the risk of a 
VTE is slightly higher in women who smoke 10 or more 
cigarettes per day. In addition, they reported that the 
risk of a VTE is lower in OCs containing 20 μg of est-
rogen than in OCs containing 30-40 μg, and contracep-
tives containing only progesterone do not increase the 
risk of a VTE. The patient reported herein used a 3rd 
generation OC containing 150 μg of desogestrel and 
20 μg of estrogen. The occupation of this patient was a 
telemarketing counselor. She worked about 10 hours a 
day during the last 4 years without any exercise. A se-
dentary lifestyle, a history of an ectopic pregnancy, and 
OC use might cause an increase in hemostasis and th-
rombogenicity in such patients. 

RVT usually presents as an insidious, chronic disease 
in patients with nephrotic syndrome or renal cell carci-
noma. Acute RVT is rare in adults and usually occurs 
after blunt abdominal trauma or renal transplantation.1)2) 
The use of OCs has been considered as a relatively weak 
risk factor for RVT compared to DVT. 

Few cases have been reported, but there are no re-
ports involving a PTE associated with a RVT due to OC 
use alone in a patient without any combined underlying 
thrombogenic diseases. Thus, we have reported a case 
of a woman who had a PTE and a RVT while taking 
OCs with a review of the relevant literature. 

 
REFERENCES 

1) Moon HJ, Rhim CY, Kim GW, et al. Risk factors of deep vein th-
rombosis and pulmonary embolism in Korean. Korean Circ J 
2005;35:474-9. 

2) Lidegaard O, Edstrom B, Kreiner S. Oral contraceptives and ve-
nous thromboembolism: a five-year national case-control study. 
Contraception 2002;65:187-96. 

3) Langan CJ, Weingart S. New diagnostic and treatment modalities 
for pulmonary embolism: one path through the confusion. Mt Si-
nai J Med 2006;73:528-41. 

4) White RH. The epidemiology of venous thromboembolism. Cir-
culation 2003;107(23 Suppl 1):I4-8. 

5) Schoepf UJ, Goldhaber SZ, Costello P. Spiral computed tomo-
graphy for acute pulmonary embolism. Circulation 2004;109: 
2160-7. 

6) Vassey M, Mant D, Smith A, Yeates D. Oral contraceptives and 



 
 

Gun Hi Kang, et al.·621 

venous thromboembolism: findings in a large prospective study. 
Br Med J 1986;292:526. 

7) Meade TW. Oral contraceptives, clotting factors, and thrombo-
sis. Am J Obstet Gynecol 1982;142:758-61. 

8) Sidney S, Petitti DB, Soff GA, Cundiff DL, Tolan KK, Quesen-
berry CP Jr. Venous thromboembolic disease in users of low-es-
trogen combined estrogen-progestin oral contraceptives. Contra-
ception 2004;70:3-10. 

9) WHO Collaborative Study of Cardiovascular Disease and Steroid 
Hormone Contraception. Venous thromboembolic disease and 
combined oral contraceptives: results of international multicentre 
case-control study. Lancet 1995;346:1575-82. 

10) Suissa S, Spitzer WO, Cusson J, Lewis M, Heinemann L. Recur-
rent use of newer oral contraceptives and the risk of venous th-
romboembolism. Hum Reprod 2000;15:817-21. 

 
 
 
 


