Gallbladder cancer concomitant with autosomal dominant polycystic kidney disease: A case report
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Introduction:

Autosomal dominant polycystic kidney disease (ADPKD) is a genetic disorder that occurs in one out of 500–1,000 people and is characterized by bilateral progressive renal cysts. Approximately 70% of patients develop end-stage renal failure at a median age of 58 years [1]. In addition to renal cysts, ADPKD is also associated with polycystic liver disease, pancreatic duct dilatation, bile duct dilatation, colonic diverticulum, cardiac valve abnormalities, and intracranial aneurysms [2]. The incidence of hepatic cysts is reported to be approximately 75% in patients aged over 60 years [3]. Although renal failure used to be the main prognostic factor for ADPKD, prognosis has improved with advances in dialysis therapy. Hepatic complications such as hepatic cyst infection have become the main cause of death [4]. The association between ADPKD and cancer is under controversial, and there have been no reports of ADPKD with gallbladder cancer. We herein report the case of a 67-year-old woman with ADPKD concomitant with gallbladder cancer that was difficult to diagnose.

Case report:
Transcatheter arterial embolization of the left hepatic artery was performed in 2017 for symptoms of abdominal distension associated with multiple hepatic cysts. The patient was followed up regularly in our renal center. A computed tomography (CT) scan of the liver in 2019 showed a mural nodule inside the hypodense region (Fig. 1a, 1b). Hepatic cystadenocarcinoma was suspected because the nodule was shown to gradually increase in size over 2 years from the time of the first visit to our hospital in 2017. Resection was considered for pathological diagnosis, but transcatheter arterial chemoembolization (TACE) was planned considering the surgical risk of the primary disease. Angiographic findings from the common hepatic artery showed a 40-mm hypervascular stain. Two doses of 30 mg of Miriplatin as well as 1.5 mL of Lipiodol were administered from the main trunk of the feeding vessel to the tumor (Fig. 2). A CT scan 5 months postoperatively showed that the tumor had shrunk, but a CT scan 15 months later showed that it had re-increased in size. Positron emission tomography CT performed after the re-increase showed fluorodeoxyglucose accumulation in the mass with a maximum standardized uptake value of 15.7. Moreover, surgical resection was planned in 2021 due to possible tumor regression. Since the tumor was located in the lower abdomen due to multiple hepatic cysts, the abdomen was opened through a midline incision in the lower abdomen. Observation of the abdominal cavity revealed a high degree of adhesion to the greater omentum around the hepatic cysts. After the cyst-like structure was confirmed to contain the tumor using an echo and detach from the surrounding adhesions, the tumor was found to be in the gallbladder, not in the cyst. Cholecystectomy was performed as gallbladder cancer was suspected. The operation time was 63 min with minimal bleeding. The gross finding of the resected specimen revealed a large substantial lesion of 40×30×30-mm protruding into the lumen, mainly in the base of the gallbladder (Fig. 3). Pathological findings showed a moderately to well-differentiated component with papillary growth and a poorly differentiated component, as well as strongly atypical tumor cells (Fig. 4). The pathological diagnosis was pT1a(M)-RAS(SS) N0M0 StageⅠ gallbladder cancer. The patient was discharged from the hospital on the fifth day postoperatively without any apparent complications and was under outpatient observation without recurrence for one year postoperatively.

Discussion:

ADPKD is mainly caused by mutations of polycystic kidney disease 1 (PKD1) and polycystic kidney disease 2 (PKD2), which encode for polcystin-1 (PC-1) and polycystin-2 (PC-2), respectively. PC-1 and PC-2 form a complex on the plasma membrane and function as a calcium channel involving in various pathological pathways, including the cAMP and the mTOR pathways [1]. The former and latter mutations are found in 85% and 15% of cases of ADPKD, respectively.  PC-1 or PC-2 disruption induces a decrease in intracellular calcium concentration and an increase in cAMP, which leads to abnormal cell proliferation and is associated with the formation of renal and hepatic cysts [8].
Hepatic cysts are one of the most frequent complications of ADPKD, with a reported incidence of approximately 75% in patients aged over 60 years [4]. In cases of multiple hepatic cysts, hepatic resection is often associated with postoperative complications due to the anatomical deviation of normal blood vessels and bile ducts [9]. In this case, we decided to treat the patient with TACE preoperatively considering the higher risk of surgery and the possibility of hepatic cystadenocarcinoma. 
The reason behind the difficulty in diagnosing gallbladder cancer was the anatomical deviation of gallbladder due to multiple hepatic cysts. Magnetic resonance cholangiopancreatography (MRCP) and drip infusion cholecystocholangiography CT (DIC-CT) are generally used to evaluate the travel and anatomy of the bile and gallbladder ducts. However, it was difficult to distinguish the cyst from the gallbladder, even though MRCP was performed before treatment in this case. DIC-CT can show bile ducts in more detail and may have been useful in recognizing the anatomy of the gallbladder [10]. Another cause for the difficulty in diagnosis was the absence of cholecystitis after TACE. Generally, the embolization of the gallbladder artery by TACE causes gangrenous cholecystitis due to the obstruction of blood flow to the gallbladder. However, in this case, no cholecystitis occurred despite performing TACE on the gallbladder artery, which was the feeding vessel for the tumor. It has been reported that PKD1 and PKD2 produce inflammatory cells in the early stages of the disease, inducing severe adhesions to the surrounding tissues [11]. It was inferred from intraoperative findings that the gallbladder did not become ischemic due to the blood flow from the greater omentum, which was associated with the aforementioned severe adhesions. 

Gallbladder carcinoma is considered to be a tumor with a poor prognosis due to the lack of symptoms and the tendency to invade the gallbladder bed, where the serosal layer is deficient [12]. The overall mean survival rate of patients with gallbladder cancer is reportedly 19 months, with a 5-year survival rate of 28.8% [13]. However, in this case, the depth of the lesion was limited to the mucosa, although the time since onset to operation was four years. The cause of the slow progression in this case is unclear, but two possibilities are suggested. One is that the disease may have been suppressed by TACE. Tumor shrinkage was observed five months after TACE, indicating its effectiveness. However, tumor regression was observed 15 months later, and postoperative pathology results showed little necrosis or other changes caused by TACE, suggesting that it is unclear whether TACE directly contributed to cancer progression. The other cause is considered to be due to the PKD1 gene. In vitro experiments have shown that the PKD1 gene promotes cell adhesion and attenuates metastasis and the invasion of tumor cells [14], suggesting that it may have been involved in tumor suppression. However, few reports have shown an association between ADPKD and cancer, and the relevance is still controversial. Moreover, there are no reports on gallbladder cancer in patients with ADKPD, further research with long-term prognoses is warranted. 
We experienced a case of gallbladder cancer associated with ADPKD that was difficult to diagnose because of the anatomical deviation of the gallbladder and the absence of cholecystitis after TACE. ADPKD is now expected to have a long-term prognosis. Therefore, it is important to perform periodic imaging examinations all while taking into consideration malignant complications.
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Figure legends:

Fig. 1a, 1b
Abdominal computed tomography scan. The yellow arrow reveals a 40-mm-large hyper dense mass inside a hypodense structure that is seemingly a cyst.
Fig. 2

A well-defined hypervascular stain of 40 mm in size is seen at the tip of the feeding vessel. Two doses of 30 mg Miriplatin and 1.5 mL of Lipiodol were administered from the main trunk of the feeding vessel. The procedure was completed after confirming Lipiodol deposition by computed tomography.

Fig. 3

A 40×30×30-mm large substantial lesion protruding into the lumen, mainly in the base of the gallbladder. 
Fig. 4

Tumor cells mainly consist of moderately differentiated components. Although some extension into the sub-serosal layer is observed in the Rokitansky-Aschoff sinus (RAS), other areas show local extension that remained in the mucosa.
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