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Abstract. Background: Allograft renal 
vein thrombosis can cause graft loss during 
the early postoperative period. This diagno-
sis is sometimes elusive, requiring a strong 
suspicion. On the other hand, several authors 
have recognized risk factors for allograft re-
nal vein thrombosis, but neither a preventive 
approach nor a treatment have been recom-
mended for this complication. Case presen-
tation: We present a case report of early al-
lograft renal vein thrombosis, preceded by 
femoral common deep vein thrombosis in a 
recipient of a third kidney transplant. Despite 
femoral common deep vein thrombosis treat-
ment with low-molecular-weight heparin and 
progressive improvement of renal function to 
a nadir serum creatinine of 0.51 mg/dL, the 
patient experienced a sudden episode of an-
uria on postoperative day 5. Doppler ultraso-
nography strongly suggested the diagnosis of 
allograft renal vein thrombosis. The patient 
underwent balloon catheter and aspiration 
venous thrombectomy, followed by unfrac-
tionated heparin perfusion. After 4 days of 
anuria and multiple blood transfusions, when 
allograft nephrectomy was contemplated, 
diuresis suddenly resumed. After 1 year of 
follow-up, the patient still has a normal re-
nal function. Conclusion: This case report 
shows successful treatment of allograft renal 
vein thrombosis associated with deep vein 
thrombosis in the first week of transplanta-
tion, using balloon catheter and aspiration 
venous thrombectomy followed by perfusion 
of unfractionated heparin. The authors sug-
gest this technique as a treatment option for 
transplant renal vein thrombosis. However, 
they reinforce the importance of individual-
ized treatment and they remind that a delay 
may jeopardize the potential benefit of the 
procedure.

Introduction
Allograft renal vein thrombosis (ARVT) 

is one of the leading causes of early graft 
dysfunction, with a reported prevalence of 
0.1 – 4.2% of all transplants [1] and it re-
mains a significant cause of graft failure and 
nephrectomy during the early postoperative 
period [2, 3].

Identified risk factors include: anatomi-
cal peculiarities, namely multiple veins, 
wide disparities in vessel size, and extrinsic 
compression by lymphocele or hematoma, 
and surgical complications such as renal vein 
kinking, anastomotic defect, and endothelial 
injury during the procedure. Other known 
predictive risk factors for the development 
of ARVT include chronic prothrombotic 
state, lengthened ischemic time, deep venous 
thrombosis, and acute rejection [1, 4, 5, 6]. 
Prevention is not always possible. Therefore, 
it is essential to establish the most suitable 
treatment when ARVT is detected.

Recently, successful results with surgical 
and percutaneous thrombectomy in combi-
nation with anticoagulant or thrombolytic 
therapy were reported [7, 8]. However, no 
randomized controlled trials (RCTs) assessed 
the efficacy of different treatments, and these 
reports failed to provide renal allograft out-
comes in the short and long term.

The purpose of this article is to sup-
port balloon catheter and aspiration venous 
thrombectomy coupled with anticoagulation 
as a successful treatment for ARVT during 
the early post-transplantation period.
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Case presentation
A 52-year-old Caucasian female with 

end-stage renal disease (ESRD) of unknown 
etiology since the age of 12 presented to our 
hospital for her third kidney transplant (KT) 
in March 2019. Her first KT in 1979, from 
a living related donor, was complicated by 
severe acute rejection and consequently need 
of nephrectomy on postoperative day 5. In 
1988, she received a second KT, from a de-
ceased donor. It failed after 27 years due to 
chronic renal allograft dysfunction, and she 
returned to regular hemodialysis (HD) after 
creation of a radio-cephalic fistula in 2015. 
Her past medical history included a bilateral 
oophorectomy in 1994, cholecystectomy for 
gallstone in 2002, and hypertension second-
ary to chronic renal disease. She did not have 
any previous history of arterial or venous 
thrombosis or any HD access thrombosis 
before the transplant. The patient received a 
KT from a deceased male donor whose cause 
of death was cerebral hemorrhage. At KT 
time the complement-dependent cytotoxic-
ity (CDC) crossmatch, T cell flow cytom-
etry crossmatch (FCW) and donor-specific 
antibody (DSA) evaluated by single antigen 
test, were all negative. Donor was cyto-
megalovirus immunoglobulin-G negative, 
while recipient was positive. The total cold 
ischemia time was 12 hours 45 minutes. The 
right kidney was transplanted into the right 
iliac fossa. The donor renal artery was anas-
tomosed to the recipient’s right external iliac 

artery, and the donor renal vein, together 
with a patch of donor vena cava, was anas-
tomosed to the recipient’s right external iliac 
vein, both end-to-side. Lastly, the graft ure-
ter was anastomosed to the urinary bladder 
of the recipient.

Induction immunosuppression included 
polyclonal antibody sera (Thymoglobulin, 
Genzyme, Amsterdam, Netherlands) fol-
lowed by triple immunosuppressive therapy 
with tacrolimus, mycophenolate mofetil, and 
prednisolone. Immediate kidney reperfusion 
and urinary output were observed during the 
surgery. The early postoperative course was 
unremarkable with Doppler ultrasonography 
(US) of the allograft in the 1st postoperative 
day unveiling good global vascularization 
and resistive index (RI) of 0.71 – 0.77.

In the 2nd postoperative day, the patient 
presented a significant decrease in hemoglo-
bin level (Hb 9 to Hb 5 g/dL) accompanied 
by symptomatic hypotension. Doppler US 
and pelvic computed tomography scan re-
vealed a peri-graft blood collection with a di-
ameter of 13 cm, with no other abnormalities 
(Figure 1). The patient was managed with 
conservative treatment, receiving two blood 
transfusions. Several hours later, the patient 
developed right proximal leg swelling ac-
companied by mild pain. Although hourly 
urine output remained stable, the affected 
thigh was much more swollen and a deep 
vein thrombosis (DVT) was suspected in the 
morning. After the diagnosis of extensive 
femoral common vein thrombosis, systemic 
anticoagulation was initiated using low-mo-
lecular-weight heparin (1 mg/kg/day). Labo-
ratory evaluation for thrombophilic states 
including activated protein C resistance, 
functional protein C, functional protein S, 
functional anti-thrombin III, homocysteine, 
and lupus anticoagulant did not reveal any 
abnormalities.

Despite this complication, she had a pro-
gressive improvement of the renal function 
reaching a nadir of serum creatinine (sCr) 
0.51 mg/dL. However, on postoperative 
day 5, sudden anuria established. Urgent 
Doppler US distinguished an enlarged re-
nal vein filled with hypoechogenic content, 
without Doppler signal and an arterial re-
versed diastolic flow suggesting ARVT (Fig-
ure 2). The patient was immediately submit-
ted to balloon catheter and aspiration venous 

Figure 1. Pelvic computed tomography showing 
peri-graft hematoma with large diameter of 13 cm 
(black arrow).
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thrombectomy, which was initially attempt-
ed through the right femoral vein, without 
guide-wire progression due to an organized 
thrombus. So, it was after what performed 
through the left femoral vein, documenting 
a DVT on the right external iliac vein which 
was probably caused by stenosis on the pre-
vious site of renal graft venous anastomosis. 
Initially, 2,500 IU of heparinized saline were 
infused, followed by balloon angioplasty un-
til 10 atm, aspiration venous thrombectomy, 
and a new infusion of 5,000 IU of heparin-
ized saline. Final venography showed pa-

tency of the left external iliac vein without 
filling of the graft’s renal vein. Continued 
perfusion of unfractionated heparin to main-
tain an activated partial thromboplastin time 
test (aPTT) of 70 – 110 seconds followed this 
procedure.

On the 1st day after balloon catheter and 
aspiration venous thrombectomy, the al-
lograft Doppler US still showed features of 
renal vein thrombosis, despite signals of mild 
partial re-permeabilization of the right com-
mon femoral and external iliac vein. After the 
procedure, the patient experienced recurrent 
hemoglobin drop and multiple hematomas, 
requiring additional blood transfusions. HD 
had to be resumed due to hypervolemia and 
blood urea nitrogen retention (sCr 4.1 mg/
dL and urea 105 mg/dL). On the 4th day post 
procedure, the patient remained anuric. Re-
nal allograft nephrectomy was considered, 
given the hemorrhagic risks of maintaining 
anticoagulation and the unsuccessful results 
achieved so far. However, on this day, a new 
allograft Doppler US showed a short stretch 
of a segmental external branch of the renal 
vein with a weak Doppler signal despite ex-
tensive signs of renal vein thrombosis. These 
encouraging findings led the transplantation 
team to a “wait and see” approach. On the 
next day, urinary output was recovered and 
Doppler US confirmed re-permeabilization 
of the renal vein and segmental branches 
(Figure 3).

Unfractionated heparin perfusion was 
maintained for 13 days after balloon cath-

Figure 2. Initial Doppler ultrasonography showing left enlarged renal vein filled with hypoechogenic con-
tent, without Doppler signal (black arrow), and on right arterial reversed diastolic flow.

Figure 3. Doppler ultrasonography on day 5 after 
balloon catheter and aspiration venous thrombec-
tomy showing Doppler signal on the renal vein with 
continued diastolic flow.
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eter and aspiration venous thrombectomy; 
subsequently, warfarin was used. The renal 
function gradually improved and reached a 
SCr of 0.66 mg/dL 26 days after the trans-
plantation procedure. After 1 year of fol-
low-up, the patient maintains long-term 
anticoagulation with warfarin, the same 
maintenance immunosuppressive therapy 
with tacrolimus, mycophenolate mofetil and 
prednisolone and normal renal function with 
a SCr of 0.7 mg/dL (eGFR using CKD-EPI 
100.1 mL/min/1.73m2) without any other 
complications.

Discussion

Recently, the improvements in the man-
agement of medical complications of kidney 
transplantation have improved graft survival 
in the first year after transplantation. How-
ever, the incidence of surgical complications 
still amounts to 15.9%, including a 2.7% in-
cidence rate of vascular thrombosis [9].

In the present case, the diagnosis of DVT 
prompted anticoagulant therapy. However, 
and despite this reasonable treatment, the 
patient developed ARVT likely by DVT ex-
tension. Nonetheless, our patient had some 
ARVT risk factors, such as a right kidney 
graft, immunosuppression with MMF, and 
possible external compression by a peri-graft 
hematoma.

DVT in a kidney transplant recipient is 
rare but can cause allograft loss, rupture, 
and death in addition to the general risk 
of pulmonary thromboembolism [10, 11]. 
Similarly, ARVT frequently causes allograft 
loss. This vascular complication mainly oc-
curs in the first 2 weeks after transplanta-
tion. Hypercoagulability state is a risk fac-
tor for both conditions and it is frequent in 
the first month after transplantation, as a 
consequence of postoperative period and 
end-stage renal disease [12, 13, 14]. It is a 
modifiable factor since prophylactic antico-
agulant or antiplatelet therapy can reduce the 
risks of these complications. However, ef-
fective management of thrombophilic states 
in this period presents an ongoing challenge 
and remains controversial, as hematuria and 
perirenal bleeding are frequent post kidney 
transplantation.Ta
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Because of the low incidence of DVT and 
ARVT (1.7%) and hemorrhagic risks, many 
authors do not suggest the use of chemical 
prophylaxis in the first month after trans-
plantation [15]. Nevertheless, some authors 
suggest postoperative management of the 
patients with a hypercoagulability profile 
or technical issues with low-dose aspirin or 
heparin [5, 6, 16].

There are studies showing a decreased in-
cidence of ARVT with a low dose of aspirin 
without hemorrhagic complications [17, 18]. 
Similarly, prophylaxis with low-molecular-
weight heparin seems to be an effective and 
safe method [16]. Finally, studies showing 
that the optimal aPTT ratio during unfrac-
tionated heparin prophylactic use, to prevent 
thrombosis and limit bleeding risk, appeared 
to be 1.5 – 1.9 [19].

As ARVT prevention is not always pos-
sible in addition to the doubtful role of an-
ticoagulant or antiplatelet prophylaxis, it is 
essential to establish the most suitable treat-
ment [20].

In the described case, renal vein throm-
bosis was successfully treated with balloon 
angioplasty and manual aspiration of clots, 
followed by unfractionated heparin perfu-
sion for 13 days. Surgical exploration with 
venous thrombectomy could also have been 
suitable for our patient, as she had a previ-
ously identified hematoma. However, this 
strategy was not chosen because of simul-
taneous femoral common vein thrombosis 
without apparent technical cause. On the 
other hand, percutaneous procedures have 
demonstrated to be useful mainly when acute 
or partial renal vein thrombosis occurs in the 
first months after renal transplantation, but, 
to our knowledge, this technique has never 
been used to treat ARVT caused by DVT 
extension. Finally, thrombolysis with strep-
tokinase, urokinase, or alteplase could also 
theoretically be useful; however, the risk 
of life-threatening hemorrhage in this early 
postoperative period and in the presence of 
a large perirenal hematoma made this choice 
unattractive.

There are no guidelines for treatment of 
early post-transplantation renal vein throm-
bosis, and evidence is scarce in the literature, 
with studies limited by a small number of 
cases. Surgical thrombectomy showed suc-
cessful results [20, 21, 22]. As renal vein 

thrombosis, in the early post-transplant peri-
od is frequently caused by technical and me-
chanical complications [20], surgical explo-
ration of the allograft seems to be safe and 
useful, sometimes with favorable long-term 
outcomes (Table 1). Studies also showed 
that aspiration venous thrombectomy after 
the second transplantation week is safe and 
effective [23]. Recently, Rerolle et al. [8] 
showed two cases of early ARVT success-
fully treated by this technique, carried out 
with full heparinization in the first 2 weeks 
after kidney transplantation.

Thus, as reinforced by our case, the au-
thors believe that balloon catheter and aspi-
ration venous thrombectomy could be a good 
option when the principal cause of ARVT is 
other than technical complications. On the 
other hand, the success of treatment may 
not be immediate. In our case, the patient 
remained anuric for 5 days after procedure 
and, similarly, Ferreira et al. [24] showed the 
same.

Some reports showed that the most im-
portant predictor of good prognosis in ARVT 
is early intervention [20, 25]. Frequently, the 
diagnosis is challenging, and a strong suspi-
cion is required. Clinical signs and symptoms 
of renal vein thrombosis, such as allograft 
tenderness and swelling, hematuria, oliguria, 
proteinuria, allograft dysfunction, and anuria 
are relatively nonspecific but can be associ-
ated with renal vein thrombosis, even with-
out typical findings on Doppler US [22].

The diagnosis in the present case was 
supported by allograft Doppler US showing 
an enlarged renal vein filled with hypoecho-
genic content, an arterial reversed diastolic 
flow, and absence of Doppler signal. Because 
of the deep vascular anastomose in the re-
cipient’s pelvis, thrombi in the renal vein are 
rarely seen. Thus, the finding of a reversed or 
absent diastolic arterial flow, as the unique 
signal, is frequent. However, this finding is 
not pathognomonic of renal vein thrombosis, 
and it may also be seen in acute rejection, se-
vere acute tubular necrosis, hematoma, and 
in a vascular kink [1].

Conclusion

Although early ARVT is a severe com-
plication, it may not always lead to nephrec-
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tomy or allograft loss. Published studies 
have described different approaches to man-
age this condition with success. The balloon 
catheter and aspiration venous thrombec-
tomy followed by systematic heparinization 
of allograft renal vein thrombosis by exten-
sion of DVT in the first week after kidney 
transplantation could be a good option when 
the cause of ARVT is other than technical 
complications. The efficacy of this treatment 
may not be immediate; thus, the authors sug-
gest to wait and delay nephrectomy. Lastly, 
the authors stress the importance of an early 
diagnosis. Thus, because of the nonspecific 
presentation, a strong suspicion is required.
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