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ABSTRACT
Background: Papillary renal cell carcinoma (PRCC), the second most common type of renal can-
cer, is a heterogeneous disease with diverse molecular and clinical characteristics. Involvement of
the inferior vena cava (IVC) is a predictor of poor prognosis; however, literature is scarce in this re-
gard. Case presentation: We present a case with a large PRCC and extension to the IVC without
metastasis to nodes or other organs that was successfully treatedwith radical nephrectomy and re-
section of the IVC.Conclusion: It is necessary to pay greater attention to diagnosis and appropriate
treatment of PRCC extending to the IVC.
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INTRODUCTION
Kidney cancer is among the top 10 cancers worldwide,
and papillary renal cell carcinoma (PRCC) accounts
for about 15% of all cases of kidney cancers1. From
a histopathological perspective, PRCC has two major
subtypes (type I and II), and the more favorable prog-
nosis of type I PRCC is due to the genetic basis of the
subtypes2. In addition to subtype, tumor grade, TNM
stage, and tumor necrosis are important predictors of
mortality andmetastasis3. Definite diagnosis and dif-
ferentiation of the subtypes are based on histopatho-
logical examination of the resected specimen; how-
ever, imaging techniques, such as computed tomog-
raphy (CT) and magnetic resonance imaging (MRI),
can also aid in pre-operative differentiation, indicat-
ing hypovascular and homogenous lesions on CT and
hypointense lesions on T2-weighted MRI4. Atypical
imaging findings, such as necrosis, hemorrhage, and
calcification, have also been reported, especially in le-
sions with a diameter > 4 cm5. Tumor size, reported
asmeandiameter of 7 cm, is also associatedwith prog-
nosis6; therefore, it is necessary to consider the tumor
size. It has been reported that involvement of the in-
ferior vena cava (IVC), which forms a venous tumor
thrombus (VTT), in patients with PRCC has a neg-
ative impact on cancer-related survival7, mainly due
to the aggressive nature and nodal or remote metas-
tases8. However, due to the scarcity of available data,
further studies are required in this regard. We present
a case of a large PRCCwith extension to the IVCwith-
out metastasis to nodes or other organs that was suc-
cessfully treated with radical nephrectomy and resec-
tion of the IVC.

CASE PRESENTATION
A 72-year-old man was referred due to gross hema-
turia, urinary tract symptoms, weight loss, and
anorexia for 2months. Pastmedical history was unre-
markable except for right inguinal herniorrhaphy 20
years ago. Physical examination was unremarkable
except for a right flank mass. The results of blood
and serum analysis are shown in Table 1. As indi-
cated, the patient had anemia, decreased white blood
cell (WBC) count, and increased PTT (the patient re-
ceived heparin and warfarin).
Ultrasound examination revealed a lobulated, het-
erogeneous, hypervascular mass in the lower pole of
the right kidney measuring 100 × 130 mm with in-
volvement of the lower and middle sinuses. CT re-
vealed a 155-mm heterogeneous mass compressing
the IVC without any calcification or fatty component.
Right radical nephrectomy with IVC thrombectomy
was performed. The specimen was sent to the pathol-
ogy department in two containers: one container con-
tained the right kidneymeasuring 20× 10× 9 cm and
included a mass with necrosis and hemorrhagic areas
occupying the kidney on cut section (Figure 1); the
second container contained the resected IVC, which
showed thrombosis of the IVC and several gray pieces
measuring 6 × 5 × 4 cm in total on macroscopic ex-
amination.
The pathology report revealed type II PRCC, nuclear
grade 3/4, with vascular, periureteral, and perirenal
fat involvement (Figure 2). The tumor had a pap-
illary structure, and the papillae contained pseudos-
tratified epithelium composed of cells with abundant
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Table 1: The results of serum laboratory test of the patient

Value Unit reference range

White blood cell 3.7 x 103 /µ l 4 - 10 x 103

Hemoglobin 9.3 gr/dl 13.5 - 17.5

Platelet count 212 x 103 /µ l 150 - 450 x 103

Serum urea 17 mg/dl 10 - 20

Serum creatinine 1.2 mg/dl 0.84 - 1.21

Serum potassium 3.6 mEq/l 3.7 - 5.2

Prothrombin time 17.5 seconds 11 - 13.5

International normalized ratio 1.7 - 0.8 - 1.1

Partial thromboplastin time >120 seconds 60 - 70

Figure 1: Gross appearance of huge papillary renal cell carcinoma. Tan-brown cut surface with hemorrhage
and necrosis.

eosinophilic cytoplasm. The greatest diameter of the
tumor was 20 cm, with necrosis on 20% of the surface
area. The adrenal gland was free of tumor, and tumor
invasion to the IVC was confirmed. The patient was
discharged in good condition. After 3 weeks, the pa-
tient received the pathology report and a physician’s
visit revealed that the patient was in good condition.
No further follow-up is available.

DISCUSSION
This case involved a large PRCC (20 cm) with necro-
sis and invasion of the IVC resulting in thrombosis of
the IVC.Hematuria and anorexia were the only symp-
toms of the patient, and timely diagnosis by imag-
ing and appropriate surgery saved the patient’s life.
The literature is scarce on the presenting symptoms of
PRCC with extension to the IVC, and its appropriate
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Figure 2: Microscopic appearance of papillary renal cell carcinoma, papillae with pseudo stratified epithe-
lium and the cells with abundant eosinophilic cytoplasm. Hematoxylin-Eosin stain. Magnifications: A) X40, B)
X100, and C) X200.
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management remains under debate. A report of one
case of a pregnant woman diagnosed with a rapidly
growing PRCC in the first trimester of pregnancy that
was complicated by IVC thrombosis after surgery em-
phasizes the importance of this condition9.
Tumor invasion of the IVC has been previously as-
sociated with poor prognosis in patients with renal
cell carcinoma (RCC)7. Among 413 patients with
RCC with invasion of the IVC, 29 had PRCC, and
evaluation of the consistency of the venous tumor
thrombosis revealed 11 cases with friable IVC and 18
with solid IVC; poorer prognosis has been observed
in cases with friable IVC7. Comparison of 68 pa-
tients with RCC and IVC thrombosis who underwent
radical nephrectomy and IVC thrombectomy showed
that the papillary subtype was an important predic-
tor of poor prognosis, while patients with clear cell
subtype had better cancer-specific survival8. Of the
12 patients with PRCC and IVC involvement (all had
type II PRCC), type II PRCC was a strong predic-
tor of poor prognosis and resulted in a 2-year sur-
vival rate of 28% and a 5-year survival rate of 0% after
surgery 10. A study by Kondo and colleagues reported
that the papillary subtype is an aggressive disease, and
themedian survival time after surgery in patients with
PRCC, IVC involvement, and nodal or remote metas-
tases was reduced to just 5.2 months8. Therefore, it
has been suggested that these patients may not bene-
fit from surgical treatment8. Some have suggested the
use of anti-programmed cell death 1 antibody drugs,
like nivolumab, in inoperable patients with type II
PRCCand IVC involvement for safe nephrectomy and
thrombectomy 11. Therefore, the most appropriate
management of these patients is yet to be determined.
Another notable finding in our case was the large tu-
mor size. PRCC is considered a heterogeneous tu-
mor, and it has been previously reported that atypi-
cal imaging findings are more commonly observed in
large lesions with a diameter > 4 cm5. A review of
13 cases of PRCC revealed a mean diameter of 7 cm
(6.92 ± 3.06 cm in type I and 7.27 ± 3.10 cm in type
II PRCC), and there was no significant difference in
tumor size among the PRCC types6. In another study
on 577 patients with PRCC, median tumor size was
reported to be 4 cm (maximum of 6 cm)12. How-
ever, the tumor size of our study (20 cm) was signif-
icantly larger than the reported mean sizes in these
studies6,12. To our knowledge, such a large PRCC tu-
mor has not been previously reported, especially in as-
sociationwith IVC involvement; it is necessary to take
into consideration the combination of factors affect-
ing prognosis when deciding the best treatment ap-
proach for the patient.

CONCLUSIONS
The present case involved the rare phenomenon of
IVC involvement in an extremely large PRCC tumor,
which draws the attention of physicians to this con-
dition. The mechanism of this concurrence and the
most appropriate treatment of these patients should
be further investigated.

ABBREVIATIONS
CT: Computed tomography, IVC: Inferior vena cava,
MRI: Magnetic resonance imaging, PRCC: Papillary
renal cell carcinoma, VTT: Venous tumor thrombus
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