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Abstract
Gallbladder cancer is the most common tumor of the biliary tract and it is associated with a poor prognosis.  Unexpected gallbladder cancer is a cancer incidentally discovered, as a surprise, at the histological examination after cholecystectomy for gallstones or other indications. It is a potentially curable disease, with an intermediate or good prognosis in most cases. An adequate surgical strategy is mandatory to improve the prognosis and an adjunctive radical resection may be required depending on the depth of invasion. If the cancer discovered after cholecystectomy is a pTis or a pT1a, a second surgical procedure is not mandatory. In the other cases (pT1b, pT2 and pT3 cancer) a re-resection (4b + 5 liver segmentectomy, lymphadenectomy and port-sites excision in some cases) is required to obtain a radical excision of the tumor and  an accurate disease staging. The operative specimens of re-resection should be examined by the pathologist to find any “residual” tumor. The “residual disease” is the most important prognostic factor, significantly reducing median disease-free survival and disease-specific survival. The other factors include depth of parietal invasion, metastatic nodal disease, surgical margin status, cholecystectomy for acute cholecystitis, histological differentiation, lymphatic, vascular and peri-neural invasion and overall TNM- stage. 
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Core tip: Unexpected gallbladder cancer is diagnosed, as a surprise, after cholecystectomy for gallstones. A second surgical procedure consisting in a re-resection may be required depending on the depth of invasion. The discovery of cancer represents a challenge for the surgeon who must inform the patient many days after cholecystectomy and must evaluate the indication for a re-resection. The presence of a residual disease in the operative specimen after re-resection is the most important prognostic factor.
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INTRODUCTION
Gallbladder cancer (GBC) is the most common tumor of the biliary tract and it is recognized as one of the most aggressive cancers[1]. It is generally associated with a poor prognosis with a reported 5-year survival rate of 5%[2,3]. The delay in diagnosis is considered the main cause of the high mortality. GBC is a relatively rare disease in Western countries: in the United States an incidence of 1.2/100.000 is reported[4] but, in some countries (Chile, Northern India), the incidence is ten times higher. Unexpected GBC (UGBC) can be defined as a cancer incidentally discovered, as a surprise, at the histological examination after cholecystectomy for gallstones or other indications. In recent years, the widespread diffusion of laparoscopic techniques has caused an increase in the number of laparoscopic cholecystectomies and therefore an increase of diagnoses of UGBC. Today, between 0.2 and 3% of patients undergoing cholecystectomy has a diagnosis of  UGBC, depending on regional prevalence. In some tertiary centers such as Johns Hopkins University[1] and the Memorial Sloan-Kettering Cancer Center[4], UGBCs account for about half of all GBCs. Unlike the GBC, UGBC is a potentially curable disease with an intermediate or good prognosis in most cases. The adoption of an adequate surgical strategy is mandatory to improve the prognosis and an adjunctive radical resection may be required depending on the depth of invasion. However, UGBC represents a challenge for the surgeon who must inform the patient many days after cholecystectomy  and must evaluate  the indication for a re-resection.

DIAGNOSIS AND TREATMENT
After histological confirmation of the diagnosis, the first step is to obtain, as much as possible, all the information regarding the first surgical procedure. Circumstances and operative details of cholecystectomy  must be accurately reviewed: emergency or elective surgery, opening and emptying of the gallbladder, occurrence of bile spillage  and method of gallbladder extraction (with or without bag). If possible, the original specimen could be re-reviewed by an experienced pathologist to more accurately define the exact site of the tumor, the depth of parietal invasion, the cystic duct involvement and the presence of metastatic lymph nodes. Unfortunately, as reported in a multicenter French survey, we are not always able to obtain all relevant information[5].
In any case, if the cancer is a pTis or a pT1a, and the operation was rightly performed without loss of bile or stones, a second, revisional, surgical procedure is not mandatory. However, in these cases, a close surveillance is still required. Unfortunately, in most cases pathology shows a muscular layer involvement (pT1b), a perimuscular tissue involvement (pT2) or a serosal involvement (pT3). A CT evaluation is required to detect any macroscopic residual disease or distant metastases; indeed, in these cases, a second surgical procedure is contraindicated. On the contrary, if any residual disease is absent, a second, radical surgical procedure can be planned.  Re-resection for gallbladder carcinoma incidentally discovered after cholecystectomy is considered safe and effective[6] and it is routinely advocated in the majority of cases[7].
Although some authors consider unnecessary a second procedure in patients with T1b cancer, the majority performs a re-resection also in this indication. The aim of re-resection is to obtain a radical excision of the tumor and an accurate disease staging. Usually, this include a 4b + 5 segmentectomy, because a more extensive hepatectomy is not associated with a more favourable  prognosis. Nevertheless, as the aim is to achieve a margin free resection, a right extended hepatectomy may be required in some cases[8] .  Lymphadenectomy should include the regional lymph nodes (gallbladder, hepatic pedicle, hepatic artery and periportal).  Some topics of this surgical treatment are still under discussion: (1) the role of a preliminary laparoscopy before definitive treatment; (2) indications for CBD excision with hepatico-jejunostomy; and (3) port-sites excision. A preliminary laparoscopy could be useful in pT3 tumors to avoid an unnecessary laparotomy in cases with peritoneal carcinomatosis or liver metastases not detected by CT or MRI. The removal of the CBD with a hepatico-jejunostomy was emphasized in the past in order to obtain a more extensive lymphadenectomy.  At present, there is no evidence to support prophylactic common bile duct excision[9]. However, this maneuver, if routinely performed, increases the morbidity without any benefit on survival; therefore, it should be reserved for cases with cystic duct involvement[10]. The routine port-sites excision is not associated with improved survival or disease recurrence[11]. Today, this maneuver is not considered mandatory and could be reserved for cases in which the frozen-sections show residual disease on peritoneal surface at the level of the trocar-sites. However, it is advisable to excise the port- sites if the gallbladder was extracted without bag during cholecystectomy, or when this information is not available.  Finally, the re-resection and lymphadenectomy can be performed by laparoscopy, as recently reported by Machado et al[12]. Obviously, this approach can be pursued only in centers with extensive experience in hepatobiliary and advanced laparoscopic surgery.

PROGNOSTIC FACTORS
[bookmark: _GoBack]The operative specimens of re-resection should be examined by the pathologist to find any “residual” tumor. The “residual disease” can be found on the liver, at the level of the gallbladder bed, on the lymph nodes or at the level of the trocar-sites excised. The presence of residual disease is found in about 50%-70% of cases and it can be predicted by the pT stage after cholecystectomy. Pawlik[7] reported a risk of residual disease within the liver and to loco-regional lymph nodes of 0% and 12.5%, respectively, for cancers pT1, of 10.4% and 31.3%  for pT2, of 36.4% and 45.5% for pT3. The residual disease is the most important prognostic factor, significantly reducing median disease-free survival and disease-specific survival[13]. The other factors include depth of parietal invasion, metastatic nodal disease, surgical margin status (R0 resection), cholecystectomy for acute cholecystitis, histological differentiation, lymphatic, vascular and perineural invasion and overall TNM- stage[14-16]. On the contrary, the time interval between cholecystectomy and re-resection is not significant for the prognosis[13]. This fact allows, when the discovery of cancer occurs during the operation, to refer the re-resection to a later date. It also allows to refer the patient for re-resection in a tertiary center if the cholecystectomy was performed in a non-specialized hospital. 
With regard to the prognosis after radical surgery, it is very favorable in patients with pT1b cancer with a 10-year survival up to 90%-100%[6,17].  Re-resection significantly increases survival in patients with carcinoma pT2 and pT3.  A 5-year survival rates ranging from 49.8 to 78.3% for pT2 cancers and from 0 to 23% for pT3 cancers was reported in the literature[6,17,18]. In the same way, an increase in 5-year survival rate up to 62% for patients with pT2 cancer and up to 19% for patients with pT3 was reported in a multicenter French study[16].  On the contrary, poor 5-year survival rates, ranging from 10 to 22%, were reported after simple cholecystectomy for pT2 cancers[17,19]. In conclusion, radical re-resection, including liver resection and lymph node dissection, is the operation of choice for the treatment of pT2 and pT3 unexpected gallbladder cancers; it allows to obtain a significant survival benefit compared with simple cholecystectomy[19,20].

CONCLUSION
A second, radical surgical procedure, when possible, improves prognosis in patients with UGBC. The possible occurrence of UGBC after cholecystectomy for gallstones allows some considerations. Firstly, laparoscopic cholecystectomy is a procedure that must be correctly performed in all cases, without loss of stones and bile: the occurrence of “spillage”, in case of unexpected cancer, significantly worsens the prognosis. In case of acute cholecystitis, or in any technically difficult case, as in the elderly, the surgeon should be cautious and eventually can convert the laparoscopy in a traditional laparotomy rather than possibly causing a tumor dissemination with inadequate maneuvers. The patients with UGBC should be treated by an experienced surgeon, preferably in a tertiary center specialized in hepatobiliary surgery.
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