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Abstract
BACKGROUND
There is limited information on ipsilateral synchronous papillary renal cell carcinoma (PRCC) and clear cell renal cell carcinoma (CCRCC). Therefore, these rare tumors are often misdiagnosed preoperatively as a single tumor with intrarenal metastasis or some other diseases. Effective management and long-term overall survival might be affected because the prognosis of the two tumors differs.

CASE SUMMARY
We describe a case of ipsilateral synchronous PRCC and CCRCC with two histological variants in a 72-year-old man, whose mass was found incidentally, with no other chief complaints and vital signs were normal. Initial ultrasound revealed a hypoechoic lobular mass with a volume of 7.8 cm × 4.8 cm × 2.8 cm in the middle to lower pole of the left kidney. A subsequent contrast-enhanced computed tomography scan showed a single endophytic mass of 7.5 cm in diameter. The patient underwent laparoscopic left radical nephrectomy. A final diagnosis of ipsilateral synchronous PRCC and CCRCC was confirmed by pathological examination. There was no recurrence or metastasis after 25 mo follow-up.

CONCLUSION
We report a case of ipsilateral synchronous PRCC and CCRCC, and review related literature to estimate the prevalence of similar cases. The above descriptions may be expected to help understand the disease, and improve diagnosis in the future.
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Core Tip: Ipsilateral synchronous papillary renal cell carcinoma (PRCC) and clear cell renal cell carcinoma (CCRCC) are rare, and reports on this tumor are scarce. We describe an incidentally detected case of this rare disease. Preoperative imaging examinations revealed a single mass on both ultrasound and computed tomography. Further pathological examination confirmed two types of tumors: PRCC and CCRCC. The patient underwent laparoscopic left radical nephrectomy and there was no recurrence or metastasis after 25 mo follow-up.

INTRODUCTION
As the two most common subtypes, papillary renal cell carcinoma (PRCC) and clear cell renal cell carcinoma (CCRCC) within the same kidney at the same time are very rare[1,2]. A few articles have reported ipsilateral synchronous PRCC and CCRCC by searching PubMed[ 3-6]. Accurate diagnosis of RCC is important for prognosis and evaluation of therapeutic response. In clinical practice, ipsilateral synchronous PRCC and CCRCC are often misdiagnosed preoperatively as an isolated mass or multiple lesions due to intrarenal metastasis. As a result, patients may have a short survival after the disease is finally confirmed postoperatively. Here, we describe a case of ipsilateral synchronous PRCC and CCRCC treated by laparoscopic left radical nephrectomy, and review the relevant literature.

CASE PRESENTATION
Chief complaints
A 72-year-old man was admitted to hospital because of a left renal mass found on routine physical examination. The patient had no other chief complaints, such as hematuria, fever or lumber pain. 

History of present illness
The patient had no relevant medical history.

History of past illness
The patient had a long history of hypertension for 20 years, and smoking for 50 years. He denied any other previous medical history.

Personal and family history
No associated family history was reported.

Physical examination
The patient’s temperature was 36.8 °C, respiratory rate was 18 breaths/min, heart rate was 72 bpm, and blood pressure was 145/92 mmHg. The patient’s height was 172 cm and weight was 86 kg. Physical examination revealed normal vital signs, especially in the lumber areas, the contour was normal, and there was no palpable mass or percussion pain.

Laboratory examinations
The results of routine blood tests, routine urine tests and renal function examinations, routine fecal tests, blood biochemistry, immune indices, and tumor markers were all within the normal range.

Imaging examinations
The initial impression on ultrasound revealed a hypoechoic lobular mass with a volume of 7.8 cm × 4.8 cm × 2.8 cm in the middle to lower pole of the left kidney. Subsequent computed tomography (CT) scan showed a single endophytic mass of 7.5 cm in diameter, with contrast enhancement (Figure 1A). 

FINAL DIAGNOSIS
The final diagnosis was ipsilateral synchronous PRCC (WHO grade II/III) and CCRCC (WHO grade II/III) in the left kidney according to the imaging and pathological results.

TREATMENT
As the tumor was in the middle to lower pole of the left kidney, a partial nephrectomy was firstly considered by the surgeons to preserve more kidney function. However, after a discussion with the family numbers and the patient, a laparoscopic radical nephrectomy was accepted, as the patient wished for a longer survival time. He finally underwent laparoscopic left radical nephrectomy. The operation went smoothly, and there were no adhesions between the left kidney and peripheral organs. He was discharged on day 6 with no postoperative complications.

OUTCOME AND FOLLOW-UP
After 25 mo follow-up, the patient was free from disease with no recurrence or metastasis on CT, and renal function was within the normal range. He was continuously followed up.

DISCUSSION
Renal cell carcinoma (RCC) is the most common solid mass of the kidney and comprises 2 –3% of all cancers in adults[7]. The incidence of RCC has risen over the past few years due to incidental detection[8]. RCC is divided into CCRCC and non CCRCC subtypes, while the most common subtype of non-CCRCC is PRCC. The combination of different subtypes has rarely been reported[9]. The incidence of ipsilateral synchronous PRCC and CCRCC is approximately 4.8%[10]. The rarity of the disease may contribute to its misdiagnosis in clinical practice. As in our case, an initial diagnosis of angiomyolipoma (AML) was suspected.
The underlying etiology of ipsilateral synchronous PRCC and CCRCC is still unclear, which partly affects the understanding of clinicians. The best known possible etiological factors for RCC are smoking, obesity, and hypertension[11]. Smoking is implicated as the key etiology of RCC, and heavy smoking is associated with increased risk. Ustuner et al[3] reported coexisting PRCC and CCRCC in the same kidney in 2014. That patient presented with a 40-year history of smoking and a 2.03 relative risk (RR) of renal cancer. A meta-analysis by Hunt et al[13] revealed that men who smoked 1–9, 10–20 or ≥ 21 cigarettes/d had an RR of 1.60, 1.83 and 2.03, respectively. Nonetheless, the relationships between obesity or hypertension and the disease are not yet firmly established. In our case, a history of smoking and hypertension for many years was noted, while obesity was not mentioned as an etiological factor. 
Ultrasound or abdominal CT can reveal the lesion preoperatively. Most CCRCCs are hypervascular, the degree of enhancement quickly decreases in the parenchyma phase, presenting as “fast in and fast out”. In contrast, there is no predominant enhancement in the three phases of PRCC revealed by CT, as the vessels of the fibrovascular core are thin and sparse in the papilla[13]. Unfortunately, there is still a 3.5% risk of missing coexisting tumors in RCC[10]. Up to 70% of multifocal lesions are missed on preoperative imaging due to small size or adjacent location of the lesions. Our case was diagnosed preoperatively as a single mass both by ultrasound and CT. Missing the second mass was not only a radiological misdiagnosis, but also reflected a lack of awareness of the imaging features of the ipsilateral synchronous PRCC and CCRCC, and this could have had a serious effect on the treatment strategy. Excessive dependence on radiological findings to obtain an accurate preoperative diagnosis of the ipsilateral synchronous PRCC and CCRCC is undesirable.
Diagnosis and subclassification of RCC must be based primarily on pathology. Our case was initially diagnosed with AML, because of the similar gross features. A cut surface color of yellow–brown could create confusion with AML, as the latter is well circumscribed, has extended borders, and contains soft yellow regions admixed with firm tan regions. Most PRCCs are bilateral and multifocal, and areas of hemorrhage and necrosis are commonly seen in PRCC; thus, confusion with other tumors is understandable.
Microscopically, PRCC may be confused with CCRCC when a solid growth with clear cytoplasm is seen, and CCRCC with a papillary pattern or eosinophilic cytoplasm can be confused with PRCC. In this situation, the classic morphological features of the two tumors are helpful in distinguishing them, such as whether a pseudopapillary pattern was observed. Due to the different immunoprofiles shown in PRCC and CCRCC, immunohistochemical staining may also offer an important clue to the diagnosis. PRCC is strongly positive for CK8/18, CK 7 and P504s, while CCRCC is strongly positive for CD10, CAIX and Vimentin. CK7 may be expressed in both tumors, but PRCC often shows a diffuse cytoplasm positive for CK7, while no positivity is observed in CCRCC. Our case showed similar findings to those described in the literature, with strong positive staining for CK7 in PRCC and negative staining in CCRCC. 
In addition, differential diagnosis is necessary between PRCC and collecting duct carcinoma, when the latter has a papillary pattern. Nevertheless, collecting duct carcinoma often presents as a high-grade tumor with predominant desmoplastic stroma, and occurs in the medulla. CK7 may be expressed in both tumors, but negativity for CEA, 34βE12 and some other biomarkers can help to exclude PRCC. When thinking back to our first gross diagnosis, if the epithelioid subtype of AML was exhibited, CCRCC might be misclassified initially as AML. CCRCC is always positive for Vimentin, CD10 and CAIX, but negative for the biomarkers of AML, such as HMB45 and SMA. Careful attention to the morphology and immunohistochemistry may help to establish the correct diagnosis.
Unfortunately, there has been little research on the molecular pathology of ipsilateral synchronous PRCC and CCRCC, even though the characteristic cytogenetic alterations of PRCC and CCRCC have been revealed, which is partly due to a lack of awareness of this rare entity. Further study should focus on these aspects using modern molecular techniques.
The aim of surgical management for multifocal renal tumors is not only to prevent recurrence and metastasis, but also to minimize the number of surgical procedures and prolong kidney function. Both laparoscopic, robotic and partial nephrectomy for multiple lesions of ipsilateral renal tumors have been reported[14-17]. Some studies have compared the two main surgical options for managing this subset of patients, and similar tumor-specific survival was observed for patients treated with nephron sparing surgery (NSS) and radical nephrectomy[18-21]. Regardless of which surgical mode is selected, the right balance between oncological control and renal function preservation should be considered. Although a single mass was diagnosed preoperatively, our patient still underwent laparoscopic radical nephrectomy with the aim of achieving a long-term survival. Different tumors have different prognoses and vary in aggressiveness[22]. If a single mass is confirmed, to preserve more renal function and improve quality of life, NSS may be performed. Dependence on preoperative imaging can lead to missing multifocal lesions[10,23]. Thus, complete mobilization and inspection of the entire kidney is justified when performing NSS to identify multifocal disease[23]. In such a situation, whether an adequate surgical range is obtained, or whether a long life-time survival is achieved, should be considered. Accurate preoperative diagnosis is also key to achieving long-term survival.
Effective adjuvant therapies are necessary to reduce recurrence and
metastasis, such as autologous tumor vaccines, carbonic anhydrase IX monoclonal antibody, tyrosine kinase inhibitors and novel immunotherapies, which have significantly improved the overall survival of patients with RCC in recent years[14,24,25]. To date, most studies have focused on the identification of an effective adjuvant therapy for CCRCC, in order to improve the outcome of patients with high-risk RCC, while the optimal treatment option for PRCC has not yet been established[26]. As most PRCCs are associated with a better outcome than CCRCCs in patients without metastases, the regular treatment strategies and follow-up employed for patients with CCRCC are sufficient for patients with nonmetastatic PRCC[27]. In addition, more
research on the novel gene signatures of RCC may improve the survival of
patients with PRCC and CCRCC, and should be conducted in clinical trials[28]. For patients with ipsilateral synchronous PRCC and CCRCC, a regular adjuvant therapy for CCRCC may be sufficient.
There are insufficient data to compare different types of RCC in the same kidney with unilateral multifocal tumors in terms of survival. Bilateral synchronous renal tumors have been evaluated[29,30], but there are no such data for unilateral synchronous RCC of different types. The prognosis of PRCC is more favorable than that of CCRCC, as the former is less aggressive. Capaccio et al[2] reported three patients who had unilateral synchronous PRCC and CCRCC treated by radical nephrectomy, and only one died from the disease 5 year after surgery. Ustuner et al[3] described a 67-year-old man with unilateral synchronous PRCC and CCRCC, who was disease-free at the 6 mo and 1 year follow-up. The present case was disease-free with no recurrence or metastasis after 25 mo. 
As the incidence of ipsilateral synchronous PRCC and CCRCC is low, a lack of awareness or experience may exist among clinicians. If there are multifocal masses in a single kidney, intrarenal metastasis is always initially considered, and the possibility of coexisting ipsilateral synchronous tumors may be ignored. However, as the prognosis of PRCC and CCRCC differs, the therapeutic strategies may differ, such as surgery or adjuvant chemotherapy. Even though they have a low incidence rate, different histological subtypes of multiple ipsilateral synchronous RCCs need to be classified as a special entity postoperatively, due to the different therapeutic strategies performed. Further studies are still needed to make a comparison and comment on the course of the disease as this is only a single case without any controls, and the clinical implications are limited.

CONCLUSION
This was a rare case of ipsilateral synchronous PRCC and CCRCC with two histological variants. The diagnosis of ipsilateral synchronous PRCC and CCRCC can be established through detailed clinical history, imaging findings, and most importantly, pathological examination and immunohistochemical staining. As the prognosis of the two tumors differs, careful clinical decision-making and appropriate surgical management are required to manage the disease. The above descriptions are expected to help understand the disease, and improve diagnosis in the future. If optimally applied, these tactics can achieve long life expectancy and long-term preservation of renal function in patients with ipsilateral synchronous PRCC and CCRCC.
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Figure 1 Macroscopic features and conventional computed tomography findings. A: Conventional computed tomography demonstrated a single endophytic mass in the lower pole of the kidney, with contrast enhancement (orange arrow); B: Gross surface showed two lesions in the middle-lower pole of the kidney, papillary renal cell carcinoma (black arrow) and clear cell renal cell carcinoma (orange arrow).
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Figure 2 Histopathological findings. A: Hematoxylin–eosin (HE) staining showed a clear border between clear cell renal cell carcinoma (CCRCC) (left) and papillary cell renal cell carcinoma (PRCC) (right) 200 ×; B: HE staining of PRCC 200 ×; C: HE staining of CCRCC 200 ×; D-E: Immunohistochemical (IHC) staining showed that CK7 was positive in PRCC and negative in CCRCC 200 ×; F-G: IHC staining showed that CD10 was diffusely positive in PRCC and in CCRCC 200 ×; H-I: IHC staining showed that P504s was positive in PRCC and negative in CCRCC.
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