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INTRODUCTION:  Renal  angiomyolipomas  (AML)  are  often  regarded  as  benign  tumors.  This  article  reports
the  case  of a  47 year  old  patient  with  AML  associated  with  a venous  invasion  of the  inferior  vena  cava.
PRESENTATION  OF CASE:  Our  47 year  old  male  patient  presented  for  flank  pain  and  hematuria.  CT  Scan
revealed  a 3  cm  lobulated  low-density  lesion  in  the  renal  sinus,  middle  and  upper  lobes  of  the  right
kidney,  with  evidence  of IVC  thrombus  on  angioscan.  Right  radical  nephrectomy  and  thrombectomy
were  successfully  done  with  use  of  cardiopulmonary  bypass.  On  pathology,  AML  was  confirmed.
DISCUSSION:  Renal  AML  are  unilateral  and  sporadic  in  most cases,  with a female  predominance.  The
hrombus
ase report

occurrence  of  venous  invasion  in  patients  with  AML is a rare  and  unique  phenomenon.  CT scan  is  the
imaging  of choice  in  such  cases  and  surgery  remains  the  optimal  treatment.
CONCLUSION:  More  focus  should  be put  on  the  ability  of  AML  to  invade  venous  structures.  Early  imaging
and  therapeutic  planning  are  necessary  for  the  best  outcome  in  case  of  vena  cava  invasion.  Collaboration
of  the  urologist  with the vascular  surgeon  can  lead  to  better  surgical  results.

©  2020  The  Author(s).  Published  by  Elsevier  Ltd  on behalf  of IJS  Publishing  Group  Ltd.  This  is  an  open
 artic
access

. Introduction

Though venous invasion is a common complication of renal cell
arcinoma (RCC), it rarely occurs in renal angiomyolipoma (AML)
iven its benign nature. AML  consists of three different compo-
ents in a mixed fashion: fatty tissue, dystrophic blood vessels
nd smooth muscle: All three components are present in 76% of
atients with AML  [1]. Venous invasion of the inferior vena cava
IVC) in renal AML  is a rare phenomenon, and only 90 case of
enous involvement, 76 of which are an invasion of the IVC, have
een reported. In this article, which has been reported in line with
he SCARE criteria [2], we present a case of renal AML  with an IVC
nvasion in a 47 year old patient.

. Case report

Our 47-year-old man  previously diagnosed with right renal AML

resented for intermittent right flank pain and gross hematuria. He
ad no signs or symptoms of tuberous sclerosis complex (TSC). His
nly relevant past medical history was old peritonitis following an
ppendectomy.

∗ Corresponding author at: Department of Urology, Notre Dame des Secours Uni-
ersity Hospital Center, Byblos City, Lebanon.
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le under  the CC  BY  license  (http://creativecommons.org/licenses/by/4.0/).

The abdominal US showed a hyperechogenic lesion in the right
renal sinus with a thrombus in the right renal vein and IVC.
Abdominal computed axial tomography (CAT) scan revealed a 3 cm
lobulated low-density lesion in the renal sinus, middle and upper
lobes of the right kidney (Fig. 1). On abdominal angioscan, the low-
density lesion extended from the right kidney into the right renal
vein and IVC, reaching above the diaphragm superiorly, 3 cm below
the right atrium (Fig. 2).

Considering the risk of pulmonary embolism due to IVC throm-
bus, the decision of right radical nephrectomy and thrombectomy
was taken with the patient.

The surgery was done under general anesthesia after central and
arterial lines insertion, the patient was in dorsal decubitus posi-
tion. Right subcostal approach with median sternotomy was used
(Fig. 3). After isolation of the right kidney by dissection and liga-
tion of the ureter, renal lobar arteries, and collateral veins, leaving
intact and minimally mobilizing the right renal vein, cardiopul-
monary bypass (CPB) was initiated. A single-stage venous cannula
was inserted through the right atrium into the superior vena cava,
and ascending aortic cannulation was  used for arterial return. Using
Satinsky clamps the vena cava was  clamped right beneath the right
atrium and beneath the renal veins. A 5 cm cavotomy revealed a
free-floating pedunculated tumor extending from the right renal

vein into the IVC, around 10 cm upwards towards the supradi-
aphragmatic IVC. The tumor was  taken in one piece with the right
nephrectomy (Figs. 4–7). After repair of the cavotomy with running
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ig. 1. Axial section of abdominal CAT scan showing.
. Multilobulated hypodense (fatty tissue density) in the right kidney.
. Hypodense signal in the IVC, sharing the same fatty density as the tumor.

–0 Prolene sutures, CPB was interrupted after 28 min  of initiation.
he right adrenal gland was spared. A drain was put in the peri-
oneum at the end of the surgery, the operative time was  200 min,
he blood loss was 550 cc and no transfusion was needed. The drain
as removed at the second post-operative day and the patient was

ischarged uneventfully on the seventh day after surgery
Pathological analysis of the nephrectomy piece revealed a

 × 4 × 3 cm tumor with intratumoral hemorrhage extending

hrough the hilum by an 8 cm chaplet like structure with diameters
arying between 0.8 and 2 cm.  Microscopic examination revealed

 stroma composed of mixed layers of mature adipocytes and
mooth muscle cells and multiple vascular structures with thick

Fig. 2. Coronal sections of abdominal angioscan revealing low density lesio

ig. 3. Using a median sternotomy combined with a right subcostal incision, extended sh
H)  and control over the inferior vena cava.
Fig. 4. After cavotomy of the inferior vena cava (IVC), the tumor (T) is taken out in
one  piece with the right kidney (K).

walls and hemorrhagic foci. These characteristics were compatible
with that of a benign AML, which was confirmed by immunohisto-
chemistry: positive staining with anti-SMA antibodies (Fig. 8) and
anti-HMB45 and (Fig. 9), and negative staining with anti-CD34 and
anti-CKAE1/AE3 antibodies (Fig. 10).

3. Discussion
Renal angiomyolipomas are benign tumors found sporadically
in 80% of cases, at an average of 52 years of age, or in associated with

n extending into the IVC, reaching above the diaphragm superiorly.

ortly towards the left, we had good exposition of the right kidney (K) and the heart
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Table  1
Different staging systems for venous thrombis in renal neoplasm. IVC: inferior vena cava RV: renal vein. HV: hepatic vein.
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Fig. 6. Coronal incision of the right kidney revealing the fatty tumor in the renal
pelvis. The thrombus here is shown behind the kidney and is of the same gross
appearance as the renal tumor.
ig. 5. Nephrectomy-thrombectomy piece showing the kidney (red), renal pelvis
nd ureter (yellow) and tumor thrombus extending through the right renal vein
nto the inferior vena cava (blue), in anatomical positions.

uberous sclerosis complex in the remainder of cases, occurring
ilaterally [3].

Uniquely, and opposed to the benign nature of AML, our patient
as found with an IVC tumoral invasion. The first case in the lit-

rature of a renal AML  presenting with a venous thrombus was
eported by Kutcher et al. in 1982 and 89 other cases followed, to
he best of our knowledge [4].

The majority of cases were female. AML  tumors are usually
ound incidentally on ultrasound, being the primary method of
nvestigation in abdominal pain, but can only visualize the IVC in
0% of cases [5], thus the necessity of a CT scan.

Staging an AML thrombus in the venous system is primordial
o assess the therapeutical options. A description of the extent of
he thrombus in the IVC lumen is necessary to the staging pro-
ess, and as by the TNM classification, a T3b tumor is below the
iaphragm and a T3c tumor is above the diaphragm [6]. However,
eves, Novick and Hinman have suggested different surgical grades

lassifications (Table 1), always keeping in mind that the presence
f a thrombus in the renal vein or IVC in any type of renal tumor is
n indication of complete nephrectomy and thrombectomy [7]. It is

ecommended to perform a CT scan within 2 weeks of the planned
urgery [8].

In conclusion, to our knowledge, only 76 cases of AML  with IVC
nvasion were published so far. Malignant transformation of AML

Fig. 7. Pathology section showing normal kidney parenchyma (K), and clear delim-
itation from the tumor consisting of blood vessels (A), smooth muscle cells (M)  and
fat  (L).
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Fig. 8. Positive staining of smooth muscle component and of vessel walls with anti-
SMA  antibodies.

Fig. 9. Positive staining of tumor cells with anti-HMB45 antibodies, pathognomonic
of  AML.

Fig. 10. The normal renal tissue stains positive for anti-CK antibodies. This stain
marking the epithelial component is negative in the tumor tissue. This marker would
h

s
s
v
a
l
m

[

[

[

[4]  R. Kutscher, R. Rosenblatt, S.M. Mitsudo, et al., Renal angiomyolipoma with
sonographic demonstration of extension into the inferior vena cava, Radiology
143 (1982) 755–756.

[5] C. Trombetta, G. Liguori, S. Bucci, S. Benvenuto, G. Garaffa, E. Belgrano,
ave been positive in the tumor in case of renal cell carcinoma or epitheloid AML.

hould always be kept in mind especially in case of venous inva-
ion. More focus should be put on the ability of AML  to invade
enous structures despite its benign characteristics. Early imaging
nd therapeutic planning are necessary for the best outcome. Col-
aboration of the urologist and the vascular surgeon is sometimes
andatory for optimal surgical treatment.
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