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Introduction
Neonates have a higher incidence of thrombosis when compared 

to older children [1,2]. Renal vein thrombosis (RVT) in neonates is 
the second most common thrombosis. It is a rare and severe condition 
associated to a high morbidity rate. Bilateral RVT is present in 30% 
of the cases [3,4]. We report a case of antenatal bilateral RVT and we 
review the optimal therapeutic approaches.

Case Report
An eutrophic male newborn at 38 weeks gestation, his mother is 

25 years old, diabetic, gravida 2 para 2. The baby was born from no 
consanguineous marriage, by normal vaginal delivery. APGAR score 
was respectively 9, 10 and 10 at 1, 5 and 10 min of life. There was no 
familial history of thromboembolism events. He was admitted in the 
Neonatal Intensive Care Unit (NICU) at birth for respiratory distress 
related to transient respiratory distress. He was voiding spontaneously 
with gross hematuria. He was also distended abdomen and bilateral 
palpable flank mass at birth. Blood pressure was within normal range 
for age. The remainder of his examination was unremarkable.

Initial laboratory work at our institution demonstrated normal 
platelet level at 162000. CRP was 26 mg/l. Creatinine at birth was 109 
µmol/l. A renal ultrasound done four hours after birth, demonstrated 
retro-peritoneal hemorrhage, bilateral renal enlargement with diffusely 
increased echogenicity of the renal parenchyma. Doppler renal 
ultrasound detected high arterial resistance and reversed diastolic flow 
(Figure 1).

Antibiotics were given for suspected materno-foetal infection. 
Thrombophilia evaluation revealed a combined protein C and S 
deficiency (respectively level of 29 and 26%). Cranial ultrasound 
was initially normal. Our patient was diagnosed with bilateral RVT 
associated with renal impairment. So thrombolysis was started using 
tissue plasminogen factor in association to anticoagulation with 

unfractionated heparin. Within 48hours, hematuria had subsided, 
the abdomen was less distended and the infant was voiding normally. 
Creatinine levels decreased. Streptokinase was stopped within three 
days. By the seventh day of life, clinical examination demonstrated poor 
neurologic function with left paralysis, so urgent cranial ultrasound 
was done and demonstrated right diffuse periventricular hyper-
echogenicity. Emergency cranial tomodensitometry revealed a stroke 
in the right middle cerebral artery territory (Figure 2). Renal Vein 
Thrombosis disappeared in the control of renal doppler ultrasound 
with persistence of bilateral renal enlargement that was more important 
in the left side; so continuous unfractioned heparin perfusion was 
maintained for one month then followed by low molecular weight 
heparin (LMWH) for a supplementary two month period. The 
treatment was then pursued by anti vitamin K during 3 months. By 
the third week of treatment, renal ultrasound was normal. He was 
discharged from the hospital at the age of 30 days. At the age of five 
months, DMSA scintigraphy found an unfunctionnal left kidney with 
a normal aspect of the right kidney. Renal ultrasound demonstrated 
right renal enlargement. The infant was followed up to the age of two 
years. At that age, he had a normal neurological examination.

Discussion
We report the case of a newborn male infant born with antenatal 

bilateral renal vein thrombosis (RVT) associated to a renal impairment. 

Abstract
In neonates, renal vein thrombosis (RVT) is the second most common thrombosis.We report a case of antenatal 

bilateral RVT and we review the optimal therapeutic approaches.

I, a male newborn was admitted in the Neonatal Intensive Care Unit of the Center for Maternity and Neonatology of 
Tunis (CMNT) for respiratory distress and gross hematuria.

Initial laboratory work demonstrated renal impairment and Doppler renal ultrasound confirmed the diagnosis of 
bilateral RVT. Thrombophilia evaluation found a combined protein C and S deficiency. Thrombolysis was started with 
tissue plasminogen factor in association to anticoagulation with unfractionated heparin.

Renal vein thrombosis in neonates is a rare condition with a high morbidity rate. Thrombotic conditions may be 
associated with more severe clinical presentations. Currently, there is a lack of consensus concerning the management 
of RVT. 
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This condition was related to a combined congenital deficit in protein 
C and protein S. Epidemiology about this subject (RVT in Neonates) 
is scarce. National and international registries for pediatric cases of 
thromboembolism were implemented in various countries [5-7]. 
Incidence of symptomatic neonatal thrombosis is 5.1 per 100.000 live 
births and 2.4 to 6.8 per 1000 neonatal intensive care admissions [8-
10]. Renal vein thrombosis accounts for 20% of all thromboembolic 
events in newborns [1,7,11]. Prothrombotic disorders have been 
found in 43% to 67% of patients with RVT [8]. Several inherited 
prothrombotic conditions have been reported in association with 
neonatal RVT including factor V Leiden G 1691 A mutation, protein 
C and S deficiencies and the homozygous methylene tetra hydrofolate 
reductase (MTHFR) C 677 T polymorphisms [1,12-15] . Unfortunately, 
we did not screen our case for any gene mutations.Neonates were more 
frequently subject to thrombosis as they have decreased levels of natural 
anticoagulants such as protein C, protein S and antithrombin, as well as 
low levels of fibrinolytic components such as plasminogen [1,16,17]. In 
an extensive thrombophilia evaluation of 28 newborns with RVT, 18% 
of these infants were found to have abnormally low levels of protein C 
and/or protein S [1,12]. Previous studies have reported that up to 80% 
of the affected neonates with RVT had coexisting risk factors [1,11,12]. 
Several risk factors were identified including a history of perinatal 
asphyxia, maternal diabetes mellitus, prematurity, dehydration and 
infection [1,18]. In our case, there is a history of maternal diabetes 
mellitus in addition to a deficiency in protein C and S factors.

Male neonates are more commonly affected than female neonates, 
representing 67, 2% of the cases [1,19]. This fact could be explained 
by the greater risk of congenital renal malformations in males. The 

associated structural anomalies may predispose male infants to more 
risk of developing neonatal RVT [1,4]. Our case is also a male.

The three cardinal signs of RVT are macroscopic or microscopic 
hematuria, palpable flank mass and thrombocytemia. Our case had 
presented with macroscopic hematuria and palpable flank mass. This 
classic triad is observed in only 13-22% of the cases. Gross hematuria 
is present in 50% of RVT [1,20]. Other findings include hypertension, 
oliguria and renal insufficiency [20]. The incidence of neonatal 
hypertension remains low: less than 2%. The most common cause of 
neonatal hypertension is renal-vascular disease including RVT [21]. 
Blood pressure in our case was within normal range. In a multicenter 
study from Canada, 56% of the neonates had renal insufficiencies 
at onset [1,12] .Our patient had renal impairment. The majority of 
neonatal RVT are unilateral (70, 3%), with left-sided predominance 
(63, 6 %) [1,19]. Iyed had bilateral RVT. Thrombus extension into the 
inferior vena was found in approximately 40% of patients and 15% 
of them may have adrenal hemorrhage [1,19]. We did not find any 
thrombus extension into the inferior vena cava.

Imaging and mainly ultrasonography remains the cornerstone in 
confirming or ruling out RVT in neonates. Ultrasound findings vary 
with the time of onset, severity and extent of thrombus [1]. Cremin 
et al. proposed a loose staging system for RVT [1,22]. During the first 
week, renal enlargement is observed along with diffusely or focally 
increased echogenicity of the renal parenchyma. These findings were 
all observed in our case. Perivascular streaks are highly indicative for 
neonatal RVT [1,23]. During the second week, more proeminent and 
diffuse renal enlargement can be seen, with diffuse snow storm pattern 
of echogenicity and loss of cortico-medullary differenciation. In our 
case, left kidney continued to show enlargement in size. After the 
second week, kidney may be normal in appearance or became atrophic. 
Some calcifications may be seen in the kidney or within the vascular 
system. For our patient, control ultrasound was normal by the third 
week. Ciccone et al. had compared Contrast-Enhanced UltraSound 
(CEUS) with Echo Color Doppler (ECD) for the evaluation of renal 
artery stenosis in 120 hypertensive patients (mean age 55). They had 
concluded that CEUS is a promising technique and appears to be 
superior to ECD flow imaging for diagnosing renal artery stenosis. 
Other studies should be performed in infants and neonates [24].

During the acute phase, management of RVT required the 
collaboration approach of a team of neonatologists, haematologists, 
nephrologists and radiologists. The extent of RVT, whether there is 
unilateral or bilateral renal involvement, the presence or absence of 
renal impairment and the detection of a thrombophilic predisposition 
were considered before initiation of anticoagulation therapy. In 2008, 
the American College of Chest Physician (AACP) updated their 
evidence-based guidelines for antithrombotic therapy in newborns 
and children [1,25]. According to these guidelines, unfractionated or 
low molecular weight heparin (LMWH) therapies are recommended 
for the treatment of unilateral RVT with extension into the inferior 
vena cava. Bemiparin is a second-generation LMWH with the lowest 
molecular weight, the longest half-life and the highest anti-Factor Xa/
anti Factor IIa activity ratio. Several studies demonstrated its safety and 
efficacy even in special categories of patients such as children [26]. For 
bilateral RVT with or without renal impairment, the ACCP guidelines 
suggest initial thrombolysis with tissue plasminogen activator and 
anti-coagulation therapy with unfractionated heparin followed by 
continued anticoagulation with unfractionated or low molecular weight 
heparin. Supportive care or heparin therapy can be considered for the 
management of unilateral RVT in the absence of renal insufficiency. 
Other approaches are still controversial such as the deficit in the levels 

Figure 1: Doppler ultrasound of left kidney showing high arterial resistance 
and reversed diastolic flow.

Figure 2: Cranial tomodensitometry: Stroke in the right middle cerebral artery 
territory.
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of natural anticoagulant factors such as anti-thrombin, protein C and 
S. These patients should benefit from replacement of these factors
during the acute phase [1,27-29]. Our patient had bilateral RVT with
renal impairment and had received thrombolysis and anticoagulation
therapy.

Renal complications such as hypertension, renal atrophy and 
chronic renal insufficiency may persist after the acute phase [1,30]. 
During follow up, blood pressure should be monitored at every visit. As 
proteinuria is associated with poor cardiovascular outcomes, presence 
of protein in urine should prompt the treatment with either angiotensin 
converting enzyme (ACE) inhibitors or angiotensin receptor blockers 
(ARB) [1,31]. Renal ultrasound with Doppler should be performed 
at regular intervals. Infants with inherited prothrombotic disorders 
have an increased risk of recurrent RVT when compared to neonates 
without inherited thrombophilia, and they may require prolonged 
anticoagulation treatment to achieve maximal therapeutic benefit 
and to reduce the risk of long term morbidity.The infant was followed 
up to the age of two years. At that age, he had a normal neurological 
examination. Then he was followed in nephro-pediatric ward in order 
to detect any complications.

Conclusion
Neonatal RVT continues to pose significant challenges for 

neonatologists. Recent data suggest that infants with heritable 
thrombophilia are more exposed to in utero and/or bilateral 
involvement and recurrent thromboembolic disease. No consensus 
guidelines for the management of RVT are available. Further studies are 
necessary to clarify the short and long term effects of anticoagulation 
and thrombolytic therapies on renal outcomes.
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