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Abstract A 67-year-old man consulted our department
with gross hematuria. Computed tomography (CT) revealed
a huge renal tumor with a paracaval metastatic lymph node
(mLN). Right total nephrectomy was planned for the renal
tumor diagnosed as renal cell carcinoma preoperatively. Just
before the resection of the renal vein and artery, intraopera-
tive ultrasonography revealed an inferior vena caval tumor
thrombus (IVCTT) extending from the mLN. Ultrasonogra-
phy clearly and dynamically demonstrated a rhythmic flap-
ping movement of the IVCTT with blood flow in the infe-
rior vena cava. Following right radical nephrectomy, IVCTT
resection with the vessel wall was performed to reduce the
risk of pulmonary tumor thrombus. Histopathological diag-
nosis of the renal tumor was clear cell renal cell carcinoma,
and the resected IVCTT was confirmed histopathologically
as tumor involvement from the mLN of the renal cell car-
cinoma. Intraoperative ultrasonography can detect IVCTT
extending from the mLN, whereas CT cannot.
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Introduction

Renal cell carcinoma (RCC) tends to extend into blood ves-
sels, and tumor thrombus is one of the characteristic progres-
sion forms of RCC. Extension of RCC into the renal vein
and inferior vena cava (IVC), in particular, is problematic
for the prognosis and surgical management of RCC, given
that pulmonary tumor thrombus (PTT) can cause sudden
death. Inferior vena caval tumor thrombus (IVCTT) from the
primary tumor is indicative of a poor prognosis in cases of
RCC [1]. Computed tomography (CT), magnetic resonance
imaging (MRI), and ultrasonography (US) are used for the
detection of IVCTT preoperatively, and US can be a use-
ful modality to determine the size and location of IVCTT
intraoperatively. On the other hand, an IVCTT extending
from a metastatic lymph node (mLN) is extremely rare in
RCC, whereas a primary tumor of RCC can sometimes have
IVCTT itself. Here, we report a case of RCC with IVCTT
extending from the mLN. Intraoperative US was useful to
detect IVCTT extending from the mLN, and it helped to
avoid PTT.

Case report

A 67-year-old man with gross hematuria consulted our
department. CT revealed a huge renal tumor with a para-
caval mLN (Fig. 1a, b). A small tumor thrombus in the right
gonadal vein was detected by CT 14 days before surgery
(Fig. 1c). However, CT did not reveal any tumor thrombus
extending from the primary tumor in the IVC (Fig. 1d).
MRI was not performed, and US did not reveal IVCTT.
The patient required blood transfusion for anemia induced
by hematuria. Right radical nephrectomy was planned
for the renal tumor. Lymphadenectomy following radical
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Fig. 1 Computed tomography
(CT) images in the present case.
a CT revealed a huge hyper-
vascular tumor on the right
kidney with a diameter of 10 cm
(arrowhead). b A metastatic
lymph node (arrowhead) was
detected on the inferior vena
cava (arrow). ¢ A small tumor
thrombus (arrow) was detected
in the right gonadal vein. d CT
was not able to detect the tumor
thrombus extending from the
metastatic lymph node (arrow-
head) in the inferior vena cava
(arrow)

(a) Sagittal

(b) AXIal

(c) Sagittal

(d) Saglttal | (e) Saglttal

Fig. 2 Ultrasonographic images of the present case. a A floating head) was clearly observed in color Doppler mode. c—e Flapping
tumor thrombus (arrowhead) was detected in the inferior vena cava movement of the tumor thrombus (arrowhead) could be observed
connecting to the metastatic lymph node. b A floating tumor (arrow- dynamically
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Fig. 3 Histopathological findings of the resected tumor thrombus. a
Gross appearance of the resected tumor thrombus (arrow) and vessel
wall (arrowhead). b Hematoxylin and eosin staining of the resected
tumor thrombus. The floating tumor thrombus (arrow) showed his-
topathological findings similar to those of the primary tumor on the

nephrectomy was one of the treatment options depending
on the intraoperative findings. Just before resection of the
renal vein and artery, intraoperative US was performed to
detect the tumor thrombus in the right gonadal vein, and
also to evaluate mLN adhesion to the IVC. US images were
obtained on a HI VISION Preirus (Hitachi Medical, Tokyo,
Japan) with a linear probe (5—18 MHz). US attached to the
IVC detected a small tumor in the right gonadal vein, and
the safety margin of resection was confirmed. In addition,
US incidentally revealed a floating IVCTT extending from
the mLN in a teardrop shape in B-mode and color Dop-
pler mode (Fig. 2a, b). A rhythmic flapping movement of
the IVCTT synchronized with blood flow in the IVC was

right kidney, and was tightly connected to the vessel wall (arrow-
head). ¢ A close-up view of the area in the black box in (b). The
tumor (arrow) progressed from the vessel wall to the interior of the
inferior vena cava. These findings indicated that the floating tumor
thrombus came from the metastatic lymph node

observed by US (Fig. 2¢c, d, e). IVCTT resection with the
vessel wall of the IVC was performed to reduce the risk of
PTT. The metastatic lymph node was adhesive to the sur-
rounding tissue. We gave up on removing the lymph node.
However, considering the possibility of sudden death due to
PTT, we decided to remove the IVCTT with resection of the
vessel wall with tumor invasion. The histopathological diag-
nosis was clear cell renal cell carcinoma (G3, pT3a). The
resected IVCTT contained histopathological components
similar to those of the primary tumor, and was tightly con-
nected to the vessel wall (Fig. 3a, b). IVCTT extending from
the mLN was confirmed histopathologically (Fig. 3c). The
patient received temsirolimus (25 mg/week) for 7 months
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and axitinib (10 mg/day) for 3 months as treatment for the
mLN. After induction of chemotherapy, multiple metastases
were detected in the lungs and skin, and the patient died
due to respiratory insufficiency induced by a metastatic lung
tumor 15 months after the surgery.

Discussion

IVCTT associated with RCC is rare, accounting for 4-10%
of all RCC cases [2, 3]. As an aggressive surgical approach
is the mainstay of treatment for these patients, good pre-
surgical planning depends on the reliable determination of
IVCTT level, such as renal vein or IVC. Preoperatively, it
is necessary to determine the presence of IVCTT to plan
the surgical approach. Advances in MRI, CT, and US tech-
niques, including color Doppler US, have enhanced our abil-
ity to detect IVCTT and plan the surgical treatment. Several
studies have evaluated the abilities of MRI, CT, and US to
detect tumor thrombus extension [4—6]. Goldfarb et al. [4]
and Laissy et al. [6] demonstrated the superiority of MRI
for the detection of IVCTT at the intrahepatic, hepatic, and
suprahepatic levels. Moreover, intraoperative monitoring of
patients with IVCTT extending into the right atrium repre-
sents the only indication for transesophageal US [7]. These
reports have suggested that CT can detect IVCTT located
lower than the hepatic level, MRI is superior to CT for the
detection of IVCTT at the hepatic level, and transesophageal
US can detect IVCTT in the right atrium. In particular, US
is a useful modality for dynamically observing movement
of the IVCTT during the surgical approach.

IVCTT extending from the mLN is extremely rare. To
our knowledge, there have been no previous reports in the
English literature of cases similar to that presented here. The
difficulty in detecting IVCTT flapping in blood flow may
have influenced the rarity of such reports, and CT cannot
detect moving targets. In fact, transabdominal US and CT
could not detect the IVCTT extending from the mLN in this
case. Transabdominal US is sometimes subject to interfer-
ence by colonic gas and other organs preventing observation
of deep areas in the human body. CT is also not useful for
examining a moving target, whereas US can be used for such
targets at high frame rates. Moreover, a high-frequency US
probe was used intraoperatively to observe the interior of
the IVC in this case, yielding clear images and movies that
allowed us to detect the IVCTT. These factors may have
impacted the useful findings of intraoperative diagnosis of
IVCTT by US in this case.

Indeed, we did not perform MRI in this patient. However,
we did not assume IVCTT from mLN, which could not be
detected by CT. Of course, the usefulness of MRI for the
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detection of a flapping IVCTT is debatable, and intraop-
erative US may be superior to MRI for detecting a moving
target, as in the present case. Although our patient died due
to a metastatic lung lesion, local surgical management may
improve the prognosis. Considering all of the limitations in
this case presentation, intraoperative US should be consid-
ered before surgery for RCC with mLN to avoid PTT.

Conclusion

Intraoperative US is useful for detecting IVCTT extending
from the mLN. Intraoperative detection of IVCTT may be
beneficial to avoid PTT. Further investigations are needed
to evaluate the epidemiology of IVCTT extending from the
mLN, and to determine the precise role of intraoperative
US in detecting IVCTT extending from the mLN.
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