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Introduction

Renal cell carcinoma (RCC) accounts for 2-3% of adult
malignancies, with an estimated 3% of cases linked to an inherited
predisposition [1-3]. Hereditary papillary renal cell carcinoma
(HPRCC) is a rare form of kidney cancer that is inherited in an
autosomal dominant manner with incomplete penetrance [4].
HPRCC is caused by activating mutations in the MET proto-
oncogene, which is located on chromosome 7q31-34 [5]. This
type of cancer is characterized by the tendency to develop multiple
tumours in both kidneys, known as multifocal and bilateral
papillary renal cancers. However, the exact prevalence of HPRCC
is not well established [6,7]. Individuals who have known or likely
pathogenic mutations in the MET gene have an increased risk of
developing multiple tumours in both kidneys, with a risk greater
than 80%, while some studies have reported even higher rates of
tumour development [1]. These tumours can be found as early as
the patient’s 20s, but are more commonly detected after the age
of 50, with a median age of diagnosis being 57 years old [1,8].
Detecting HPRCC tumours in imaging studies may be challenging
due to their hypo vascularity and may be mistaken for cysts [7].
Magnetic Resonance Imaging (MRI) or Computed Tomography
(CT) is recommended for at-risk HPRCC family members, rather
than ultrasound, with most institutions starting cross-sectional
abdominal imaging every 1-2 years at the age of 30 in patients
with a known family history [1,7,8]. The treatment strategy for
hereditary papillary renal cell carcinoma is contingent on the
stage and dimensions of the tumours. Progression to metastasis
can occur if left untreated. Radical nephrectomy is a commonly
employed treatment option for large tumours, whereas tumours
measuring less than 3 cm in diameter are generally considered low-

grade and are managed with a nephron-sparing surgical approach
[1,7,9]. Investigation into the efficacy of MET inhibitors for the
treatment of HPRCC is ongoing, with several MET inhibitors
currently under investigation in solid tumours [1]. The present
article reports a clinical case of a 45-year-old male patient who was
diagnosed with hereditary renal cell papillary carcinoma affecting
both kidneys, and following the diagnosis, the patient underwent
a bilateral radical nephrectomy. To the best of our knowledge, it
is the first reported case in Greece and one of a limited number of
cases reported worldwide.

Case Presentation

A 45-year-old male patient presented to our medical
department with the primary concern of investigating his 8-year
history of arterial hypertension. To determine the root cause of
the hypertension, an abdominal ultrasound examination was
carried out, which revealed the existence of multiple tumours with
different sizes in both kidneys. The patient reported a persistent
haematocrit level of 54% and haemoglobin level of 16 g/dL since
the age of 35 years, resulting in him becoming a voluntary blood
donor. No significant symptoms such as haematuria or lumbar pain
were reported by the patient. Upon reviewing the patient’s family
history, a pattern of hereditary papillary renal cell carcinoma was
identified, with both the patient’s mother and two siblings having
undergone nephrectomy for contralateral renal tumours in the
past. Given the multiple tumours present in both kidneys and the
positive family history, further evaluation in the form of upper and
lower abdominal magnetic resonance imaging was recommended
for the patient and his two sisters. The imaging results revealed
the existence of multiple tumours in both kidneys of the patient,
with the largest tumour located in the lower pole of the left kidney,
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measuring 9.6 cm in diameter (Figure la, b). The architecture of both kidneys was also noted to be altered. No lymph genic or distant
metastases were reported. One of the patient’s sisters, who resides abroad and is 43 years old, was found to have bilateral nodules with
diameters ranging from 1-2 cm, and a biopsy from one nodule of the left kidney confirmed the presence of papillary renal cell carcinoma.

Figure 1: Patient’s abdominal T2-weighed MRI revealed the existence of multiple tumours in both kidneys of the patient, with altered
architecture a) axial b) coronal.

In light of the above findings, a bilateral nephrectomy was deemed necessary, followed by initiation of dialysis. The renal masses
and frozen sections from the margins of the resection were sent for histopathology that showed papillary renal cell carcinoma; grade III
(Figure 2a, b). The margins were negative, and there was evidence of invasion of the surrounding perirenal fat of the left kidney. The
postoperative course was uneventful and without any complications. The patient is scheduled for transplant evaluation after a 2-year
period without any evidence of disease recurrence.

Figure 2: Hematoxylin-Eosin strain, x10 HPF of the patient’s papillary renal cell carcinoma, grade III a) tubulopapillary, micro cystic
and solid architecture and psammoma bodies, b) papillae with fibro vascular cores.

Discussion

It has been estimated that between 3-5% of all cases of renal cell carcinoma are a part of hereditary cancer genetic syndrome [2].
Hereditary Papillary Renal Cell Carcinoma is a rare and unique autosomal dominant form of renal cancer syndrome, the incidence of
which is not clearly defined [4]. The development of HPRCC is caused by germline mutations to the proto-oncogene MET, which is
located on chromosome 7q31-34 [5]. These mutations result in the constitutional activation of MET, a tyrosine kinase receptor found
on the surface of renal epithelial cells [10]. MET is responsible for encoding the hepatocyte growth factor receptor (HGFR) and plays a
crucial role in tumour growth, metastasis, and progression. The mutations in HPRCC activate the tyrosine-kinase (TK) domain of MET,
leading to the activation of the HGF/MET pathway, which stimulates cell growth, motility, and proliferation [10,11]. It is worth noting
that MET mutations or alterations have also been observed in other types of cancer, including hepatocellular carcinoma, endometrial
cancer, breast cancer, gastric cancer, and squamous cell carcinoma of the head and neck [12,13]. Hereditary Papillary Renal Cell
Carcinoma is a rare and distinct subtype of hereditary renal cell carcinoma characterized by an increased risk of the development of
bilateral or multifocal macroscopic and microscopic papillary renal lesions, without external manifestations [6,8,14,15]. HPRCC is
caused by germline mutations in the proto-oncogene MET, located on chromosome 7q31-3. Individuals who carry known or probable
pathogenic mutations in the MET gene have a high probability of developing bilateral or multiple renal cell carcinomas, with some
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studies suggesting a penetrance rate of over 90% [1]. The onset
of HPRCC typically occurs during the fourth to sixth decades
of life and can range from an incidental diagnosis to more
advanced disease, manifesting with symptoms such as haematuria,
abdominal pain, and abdominal masses [10]. Hereditary papillary
renal cell carcinomas pose challenges in diagnostic imaging due to
their hypo vascular nature and potential for misdiagnosis as cysts.
For proper evaluation, it is advised to utilize Magnetic Resonance
Imaging or Computed Tomography with contrast enhancement, as
ultrasound may not provide adequate visualization. CT and MRI
scans demonstrate HPRCC tumours as hypo-enhancing masses,
which can be mistaken for cysts. While there are no established
screening guidelines, serial cross-sectional imaging every 1-2
years starting at age 30 is commonly recommended for individuals
with a documented family history of HPRCC [1,7,8,10,16].
Treatment options for HPRCC include active surveillance, cry
ablation, or radiofrequency ablation for smaller tumours with low
metastatic potential [10]. Surgical intervention is advised when the
largest dimension of the lesion reaches 3cm, and nephron-sparing
surgery is utilized where feasible to preserve renal function. In
the absence of suitable conditions for nephron-sparing surgery,
the choice of partial or radical nephrectomy will depend on the
surgeon’s discretion [1,7,9]. Currently, there is no established
therapy specifically designed to treat HPRCC lesions. However,
several studies have explored the potential of targeting MET proto-
oncogene, as it is known to play a central role in the development
of HPRCC, particularly in patients who harbour activating
mutations in the MET gene. The use of MET-targeting agents, such
as foretinib, crizotinib, savolitinib, and cabozantinib, has shown
varying degrees of efficacy in the treatment of HPRC [1,11,12,17].
For instance, foretinib has demonstrated modest benefits in the
treatment of papillary RCC but with higher response rates observed
in patients with germline MET mutations [1,14]. In a separate
phase III study, savolitinib was found to have numerically higher
response rates, overall survival, and progression-free survival
compared to sunitinib, with fewer adverse effects [11,12,17].
However, it is not yet clear how patients with germline-MET
mutations would respond to savolitinib compared to sunitinib.
Additionally, the use of checkpoint inhibitors and immunotherapy
in treating non-clear cell RCC is less well studied, but initial results
using pembrolizumab and durvalumab have shown promising
response rates [1]. Further studies are needed to better understand
the potential benefits of these treatments for patients with HPRCC.

Conclusion

In conclusion, Hereditary Papillary Renal Cell Carcinoma
is a hereditary renal cell carcinoma that is caused by germline
mutations in the proto-oncogene MET. Individuals with known or
probable pathogenic mutations in the MET gene must be aware
because they have a high probability of developing bilateral or
multiple renal cell carcinomas. The proper evaluation of HPRCC

requires the use of MRI or CT with contrast enhancement, and
treatment options include active surveillance, cryoablation,
or radiofrequency ablation for smaller tumours, and surgical
intervention for larger tumours. Currently, there is no established
therapy specifically designed for HPRCC, but several studies
have explored the potential of targeting MET and the use of
MET-targeting agents has shown varying degrees of efficacy in
the treatment of HPRCC. Further studies are needed to better
understand the potential benefits of these treatments for patients
with HPRCC.
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