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BACKGROUND

Associating Liver Partition and Portal Vein Ligation for Staged Hepatectomy (ALPPS) [START_REF] Schnitzbauer | Right portal vein ligation combined with in situ splitting induces rapid left lateral liver lobe hypertrophy enabling 2-staged extended right hepatic resection in small-for-size settings[END_REF] has recently been proposed as the further evolution of "2Staged Hepatectomy" technique (2SHT). The first step consists in left clearance, right portal branch occlusion, in-situ splitting associated with middle hepatic vein section and deportalized liver left in-situ. During the second step, section of the right branch of hepatic artery, right portal vein and right bile duct are followed by right hepatectomy completion. Liver partition surgical trauma with right liver left in-situ, associated to portal vein ligation (PVL), seems responsible of faster future remnant liver (FRL) hypertrophy [START_REF] Alvarez | Associating Liver Partition and Portal Vein Ligation for Staged Hepatectomy (ALPPS): Tips and Tricks[END_REF]. Enthusiastic small series reports described 80% up-to 200% FRL volume increase, allowing 9-to-15 days between the two steps [START_REF] Schnitzbauer | Right portal vein ligation combined with in situ splitting induces rapid left lateral liver lobe hypertrophy enabling 2-staged extended right hepatic resection in small-for-size settings[END_REF][START_REF] Donati | Combination of in situ split and portal ligation: lights and shadows of a new surgical procedure[END_REF][START_REF] De Santibañes | Our initial experience with ALPPS technique: encouraging results[END_REF]. Far from being a harmless procedure, morbidity rate may be as high as 74% in original series, 52% of which Clavien-Dindo III-IV [START_REF] Schnitzbauer | Right portal vein ligation combined with in situ splitting induces rapid left lateral liver lobe hypertrophy enabling 2-staged extended right hepatic resection in small-for-size settings[END_REF], and reported up-to 90% in other series, with high biliary fistula and death rates procedure-related [START_REF] Dokmak | Which limits to the "ALPPS" approach?[END_REF][START_REF] Narita | Right portal vein ligation combined with in situ splitting induces rapid left lateral liver lobe hypertrophy enabling 2-staged extended right hepatic resection in small-for-size settings[END_REF][START_REF] Aloia | Associating liver partition and portal vein ligation for staged hepatectomy (ALPPS): what is gained and what is lost?[END_REF]. In classical 2SHT, the second step is often technically demanding due to fibrous adhesions, pedicular inflammation and anatomical atrophy/hypertrophy phenomena. The same adhesions, but less strong, are present during ALPPS second step. Changes concerning the shift towards an inflammatory pedicle and easily hemorrhagic dissection are enough to render this phase technically demanding. This surgical procedure is probably to be still considered in an early development phase, since standardisation of indications and surgical technique is lacking. In 2012 we described a new 2SHT technique: taping hilar structures with vessel loops during the first step allowed easier and faster identification of pedicular elements during the second step (8). We decided to introduce this technique, easy-to-perform and morbid-free, during ALPPS procedures.

METHODS

First step

We proceed with FRL clearance (left liver or left lateral section), followed by liver parenchyma transection until the surface of inferior vena cava is reached. Hanging manoeuvre was performed only in case of right hepatectomy, with transection along the middle hepatic vein. The pedicular dissection is performed according to the pure Glissonian intrafascial approach (9): the right hepatic pedicle is dissected free and the right portal branch, right hepatic artery are isolated and taped. Each element is put on a colour-coded silastic vessel loop: blue for the right portal branch, red for the right hepatic artery (Figure 1A). The parenchymal transection is performed using an ultrasound dissector. When the hilar plate is reached, the right bile duct and hilar plate are dissected, and taped using a yellow vessel loop. When the middle hepatic vein is reached, the right portal branch is ligated and the middle hepatic vein is sectioned using a linear vascular stapler. The right liver is not mobilized for oncologic reasons [START_REF] Belghiti | Liver hanging maneuver: a safe approach to right hepatectomy without liver mobilization[END_REF]. In order to avoid postoperative adhesions, a type-I acellular collagen membrane (Cova+Abdo, Biom'up, Lyon, France) is systematically used (figure 1B).

An abdominal drain is eventually placed along the parenchymal transection surface.

Interval

A 7 to 10 days interval between the two procedures was planned. Liver function tests were routinely performed on postoperative days (POD) 1, 3, 5 and 7. A CT Scan was performed one week after 1 st step surgery to make sure that the FRL had increased in adequate proportion (Figure 2). The FRL/FLV ratio was expected to be at least 30% plan the 2 nd step of the procedure.

Second step

The approach was the same than the 1 st step (Laparoscopy/Laparotomy). After the removal of the acellular collagen membrane (figure 3A), and cautious removal of the inflammatory adhesions, we proceed with the identification of the silastic vessel loops (figure 3B). Ligation and section of the right hepatic artery and right bile duct were easily performed using these landmarkers. The right hepatic vein was dissected free and sectioned by application of a linear vascular stapler. The section of the right triangular ligament was the last step that completed right hepatectomy as usually done for an anterior approach.

RESULTS

From April 2012 to May 2013 we performed 6 ALPPS procedures. Details of the procedures are given in table 1. The hanging manoeuvre was performed in 3/6 patients: in two cases it was not performed because the scheduled procedure was a trisectionectomy with transection line along the falciform ligament, and the third case because under laparoscopy. In the remnant 3 cases the hanging manoeuvre was performed without inconvenient. One ALPPS was performed by pure laparoscopic approach for both steps, in a case of benign liver disease. According with the few cases described in the literature, the procedure is difficult, and careful patient selection is the key factor for success [START_REF] Machado | Totally laparoscopic ALPPS is feasible and may be worthwhile[END_REF][START_REF] Conrad | Laparoscopic Portal Vein Ligation With In Situ Liver Split for Failed Portal Vein Embolization[END_REF]. Even if adhesions were less important and easy to lyse, considered the difficulty represented by the procedure in itself with laparoscopy approach and the glissonian intrafascial pedicle dissection, we found that taping hilar structures was extremely useful.

The initial volumetry found a median FRL/FLV ratio of 21.0% (range 15.6% -22.2%).

After a mean interval of 8 days, the median FRL/FLV ratio increased to 30.0 % (range 16.9 -39.4%), with a mean FRL hypertrophy of 43.0%. This seems to be not higher than classical experience with PVL or portal vein embolization [START_REF] Capussotti | Portal vein ligation as an efficient method of increasing the future liver remnant volume in the surgical treatment of colorectal metastases[END_REF]. The second step was faster than the first one (mean time 216 min vs 277, respectively).

Only one patient did not proceed to the second step, because of insufficient hypertrophy of the remnant liver (patient n°5) and is still alive, with stable metastatic disease. Two patients experienced biliary fistula (Clavien-Dindo III b) after the second step, responsible for a prolonged hospital stay (43 and 97 days). In both cases the bile leak were due to ischemic lesion of the left bile duct. Initially managed by ERCP, both cases were followed by percutaneous external-internal liver drainage because of non effectiveness; the drain were removed one month and five months later, respectively. Neither patient experienced liver failure nor died because of complications related to the procedure. One patient died from recurrence with multiple metastases in the liver, lung and peritoneum, 8 months after resection.

COMMENTS

Two Staged Hepatectomy has evolved through many technical refinements during the last two decades. From Makuuchi et al. (15), assessing the effectiveness of liver hypotrophy and FRL hypertrophy after PVE, passing trough the concept of 2SHT in surgery for liver metastasis (LM) (16), to reach the fusion of the two techniques: associating PVE to 2SHT with a 6 to 8 weeks interval (17) represents the actual standard of care for initially non resectable LM. The recently described ALPPS procedure seems to provide the same results with a faster and significant hypertrophy of the FRL. However, the surgical community has become rapidly aware that ALPPS is not immune from serious complications, which seemed to have disappeared years ago with the use of conventional 2SHT [START_REF] Dokmak | Which limits to the "ALPPS" approach?[END_REF][START_REF] Narita | Right portal vein ligation combined with in situ splitting induces rapid left lateral liver lobe hypertrophy enabling 2-staged extended right hepatic resection in small-for-size settings[END_REF][START_REF] Aloia | Associating liver partition and portal vein ligation for staged hepatectomy (ALPPS): what is gained and what is lost?[END_REF][START_REF] Jain | Associating liver partition and portal vein ligation for staged hepatectomy: will the morbidity of an additional surgery be outweighed by better patient outcomes in the long-term?[END_REF]. The reason lies in the two major ALPPS drawbacks: the lack of definition of indications and standardization of the surgical technique. An international registry has recently been initiated, to draw conclusions about indications and outcomes (18). Although the original article is accurate on surgical details description and other groups proposed some tips and technical tricks (1, 2), the daily practice suggests new details refining to overcome the second ALPPS drawback. In our opinion, any strategy proposed to standardize the technique should be aware of the two following main points.

First, the second step surgery is technically challenging in both ALPPS and classical 2SHT. In the former, however, the liver transection surface reaching the inferior vena cava surface, adhesions are found to be more inflammatory than fibrous, making the pedicular re-dissection technically demanding.

Second, the non-completion of the second step, for instance in case of insufficient FRL or disease progression, should never be neglected. That is why any manoeuvre during the first step should be at a time useful towards the second step, but never irreversible, in case of no-return.

For this reason, we propose two technical tips during the first step, to proceed faster and to help achievement of the second step, in observance with the two abovementioned characteristics. The use of silastic vessel loops on the liver pedicle seems a valuable, rapid and morbid-free strategy: in our first description we demonstrated its utility without adverse effect during the classical 2SHT (8), so we decided to transfer it to the ALPPS technique. With the same goal, we employed a type-I acellular collagen membrane to limit adhesions (figure 1B,2A), instead of the plastic bag described in the original article [START_REF] Schnitzbauer | Right portal vein ligation combined with in situ splitting induces rapid left lateral liver lobe hypertrophy enabling 2-staged extended right hepatic resection in small-for-size settings[END_REF][START_REF] Alvarez | Associating Liver Partition and Portal Vein Ligation for Staged Hepatectomy (ALPPS): Tips and Tricks[END_REF]. Because of inert characteristics of these materials, leaving them permanently in place along the liver transection surface is immune from short and long-term morbidity. It was therefore the case for a patient (patient #5) in our short ALPPS series: she is still alive, with stable metastatic disease, acellular collagen membrane and vessel loops still left in place.

Even if on a single patient, we found less adhesion in our laparoscopic case. Welldescribed and widely accepted benefits of laparoscopy, such minor parietal incisions, fewer foreign bodies, close environment, reduced and gentle manipulation of tissues and a close and humid environment with pneumoperitoneum, are probably among the factors responsible of such phenomena (19). Interestingly some authors evocate the role of pneumoperitoneum alone, before and after a pure open ALPPS procedure (20). In any case, due to the presence of punctual isolated experience, no conclusions can be drown. Results from the international ALPPS registry are attended. In conclusion we propose two easy-to-perform and morbid-free technical tips, to more easily overcome any "inflammatory" pitfall during ALPPS second step. 
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