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Introduction:

Patients with liver metastasis from uveal melanoma have a poor prognosis. Efficacy and safety of hepatic transarterial chemoembolization (TACE) using melphalan and microspheres was evaluated. Materials and methods: Monocentric retrospective study of all consecutive patients treated by TACE using melphalan and 250µm calibrated microspheres between 2004 and 2016. Radiological response was assessed according to RECIST 1.1, modified (m)-RECIST and EASL on contrast-enhanced computed tomography (CT) or magnetic resonance imaging (MRI). The primary endpoint was overall survival (OS). Liver metastasis response, hepatic, extrahepatic and global progression free survival (PFS), complications were evaluated with the common terminology criteria for adverse events version 4.0 (CTCAE 4.0) and survival factors were secondary endpoints. Results: 34 patients underwent 138 TACE (4; 4.1 sessions; range 1-9). Median OS was 16.5 months (mean 21.6 months). Liver metastasis response combining partial and complete response was 42.4%, 97%, 97% with RECIST 1.1, mRECIST, EASL, respectively. There were 58 severe (CTCAE ≥ 3) but manageable complications in 28 patients, except for 1 toxic death. Conclusion: For patients with liver metastases from uveal melanoma ineligible for local treatments, TACE using melphalan may be performed as first line therapy in metastatic miliary disease from uveal melanomas with careful supportive care.

INTRODUCTION

Ocular or uveal melanomas (UM) have different prognoses and metastatic profiles compared with cutaneous melanomas. Unlike cutaneous melanomas, uveal melanomas mainly metastasize to the liver [START_REF] Sato | Locoregional management of hepatic metastasis from primary uveal melanoma[END_REF] in up to 50% of patients within 2 to 5 years after initial diagnosis [START_REF] Vogl | Percutaneous Isolated Hepatic Perfusion as a Treatment for Isolated Hepatic Metastases of Uveal Melanoma: Patient Outcome and Safety in a Multicentre Study[END_REF]. In the presence of hepatic metastases, one-year survival (OS) rate is 13% (versus 95% without) and median OS. is less than 6 months [START_REF] Vogl | Percutaneous Isolated Hepatic Perfusion as a Treatment for Isolated Hepatic Metastases of Uveal Melanoma: Patient Outcome and Safety in a Multicentre Study[END_REF]. Because of the limited efficacy of systemic regimens, several locoregional treatments of liver metastases have been investigated. Surgical approaches are rare due to frequent miliary disease [START_REF] Servois | Preoperative staging of liver metastases from uveal melanoma by magnetic resonance imaging (MRI) and fluorodeoxyglucose-positron emission tomography (FDG-PET)[END_REF], liver relapses and extrahepatic spread [START_REF] Fiorentini | Intra-arterial hepatic chemoembolization (TACE) of liver metastases from ocular melanoma with slow-release irinotecan-eluting beads. Early results of a phase II clinical study[END_REF].

Various interventional radiological techniques have been used with variable results. Radioembolization, transarterial immunoembolization and hepatic perfusion using melphalan yield OS of 10-12 , 20 and up to 24 months, respectively [START_REF] Carling | Transarterial Chemoembolization of Liver Metastases from Uveal Melanoma Using Irinotecan-Loaded Beads: Treatment Response and Complications[END_REF]. Another minimal invasive therapy is conventional transarterial chemoembolization (cTACE), which has been performed for over 20 years, with OS ranging from 5 to 21 months [START_REF] Carling | Transarterial Chemoembolization of Liver Metastases from Uveal Melanoma Using Irinotecan-Loaded Beads: Treatment Response and Complications[END_REF]. In cTACE, different chemotherapeutic and embolic agents have been used [START_REF] Carling | Transarterial Chemoembolization of Liver Metastases from Uveal Melanoma Using Irinotecan-Loaded Beads: Treatment Response and Complications[END_REF][START_REF] Eschelman | Transhepatic therapies for metastatic uveal melanoma[END_REF]. Melphalan is an alkylating agent used for metastatic uveal melanomas, and is an effective drug used in isolated hepatic perfusion [START_REF] Vogl | Percutaneous Isolated Hepatic Perfusion as a Treatment for Isolated Hepatic Metastases of Uveal Melanoma: Patient Outcome and Safety in a Multicentre Study[END_REF].

As the treatment of these patients remains a major clinical challenge, the objective of this study was to investigate the efficacy and safety of TACE using melphalan and calibrated microspheres in patients with liver metastases from uveal melanomas. Relying on micro-encapsulation process technologies, injectable, biodegradable microspheres allow controlled particle size that are suitable for sustained release of active components for parenteral drug delivery. To our knowledge, this therapeutic association is reported for the first time.

MATERIALS AND METHODS

Patients

This monocentric study was conducted between May 2004 and December 2016. Consecutive patients treated by TACE using Melphalan and calibrated microspheres for liver metastatic uveal melanoma at our institution were retrieved from the hospital database. Data were retrospectively collected from medical records. This study was approved by the local ethics committee under approval number MR 2917290419.

Inclusion was proposed by a multidisciplinary board to patients with hepatic metastases from uveal melanoma not eligible to surgical resection or percutaneous ablation, with a decision of first line cTACE. This multidisciplinary board excluded patients with a performans status greater than or equal to 2 (OMS PS 2), or metastatic systemic disease with no possibility of local treatment (i.e. bulky or rapidly progressive extrahepatic disease). Informed consent was obtained from all individual participants included in this study.

Treatment protocol

Melphalan was prepared as a body weight adapted infusion with a dose of 1.0 mg/kg. The procedure started with an arterial femoral access with a 4F sheet. Catheterization of the superior mesenteric artery and the celiac trunk was done using a 4F Cobra 2 catheter (Glidecath, Terumo Interventional Systems) or a Simmons 2 if necessary and angiographic series were performed to verify the blood flow in the portal vein and to evaluate the hepatic artery anatomy. A microcatheter (Progreat 2.7F, Terumo Interventional Systems) was used when necessary to achieve a selective or super selective position for lobar, sectorial, or segmental treatment. Full Melphalan dose was directly and slowly injected into the hepatic arterial feeders targeted. If hematologic complications occurred following TACE, half dose (0.5 mg/kg) Melphalan could be injected.

Then 250 µm calibrated microspheres (Embozene TM Microspheres, Boston Scientific) were mixed with 5 mL iodine contrast and injected, distally to the cystic artery if possible, until the endpoint, defined as the arterial blood flow stagnation for more than 5 heart beats (Fig. 1). Additional microspheres embolization was not performed in case of an ischemic vasculitis with biliary complications observed on previous follow up imaging.

If the tumor was confined to a single hepatic lobe, chemoembolization was repeated to that lobe. If the invasion was bi-lobar, one lobe per TACE was treated during the two first sessions, then both lobes were treated in a single TACE following the radiological response. Chemoembolization was performed until complete response was obtained or extra hepatic progressive disease, hepatocellular insufficiency or patient refusal occurred. The number of cTACE sessions was determined based on extent of liver involvement and systemic metastases on imaging after treatment. The time interval between TACE sessions was 4 to 8 weeks.

Clinical, biological, and radiological analyses

Clinical and biological evaluations were performed the day before the procedure and during hospitalization. All early complications were investigated up to one-month post-procedure and were evaluated with the common terminology criteria for adverse events (CTCAE) version 4.0.

On preTACE imaging, the percentage of liver replacement was categorized into three groups by two radiologists: less than 25%, from 25% to 50% and more than 50% (Fig. 1). Hepatic radiological response was measured using the Response Evaluation Criteria in Solid Tumors (RECIST)version 1.1 [START_REF] Eisenhauer | New response evaluation criteria in solid tumours: revised RECIST guideline (version 1.1)[END_REF] RECIST criteria evaluate change in tumor size; however, these criteria generally ignore tumor necrosis and therefore may underestimate treatment responses. Thus, a panel of experts of the European Association for the Study of Liver (EASL) amended the response criteria to take into account tumor necrosis [START_REF] Bruix | Clinical management of hepatocellular carcinoma. Conclusions of the Barcelona-2000 EASL conference. European Association for the Study of the Liver[END_REF]. In 2010, the modified RECIST (mRECIST) was developed, which consider both the concept of tumor viability based on arterial enhancement and single linear summation [START_REF] Lencioni | Modified RECIST (mRECIST) assessment for hepatocellular carcinoma[END_REF]. We also used EASL and mRECIST. RECIST 1.1 was applied to evaluate extrahepatic disease. Clinical evaluation and follow-up imaging using three-phases contrast-enhanced CT or MRI were scheduled between 4 to 8 weeks after each procedure.

Endpoints and Statistical Analyses

Numerical parameters were presented as medians and ranges, qualitative parameters as frequencies and percentages. The primary endpoint of the study was overall survival (OS), defined by the time interval between the date since the first TACE and the death, whatever the cause. One secondary endpoint was progression free survival (PFS) defined by the time interval between the date of first TACE and the date of local, regional, or metastatic progression or death from all causes, whichever occurred first. OS and PFS were described by the Kaplan Meier method and prognostic factors were investigated using the univariate Cox proportional hazard model. Results were explained with a hazard ratio and 95% confidence interval. Others secondary endpoints were hepatic and extrahepatic progression. Death and other progressions were considered as competing risks for these outcomes. Hepatic and extrahepatic progressions were described with cumulative incidence. Toxicities were also evaluated. Analyses were performed using SAS version 9.4 software (SAS Institute Inc., Cary, NC, USA). The level of significance was set at 5%.

RESULTS

Patient characteristics

Fifty-eight patients were treated for metastatic uveal melanoma between May 2004 and December 2016.

Twenty-four received a systemic treatment because of disseminated disease and were not included. The remaining 34 patients with liver metastases were treated by TACE using Melphalan and calibrated microspheres. Patient characteristics are showed in Table 1. Four (11.8%) presented with recurrence: 2 were treated by radiotherapy and 2 by enucleation. Three patients (8.8%) had a history of prior treatment with anticancer drugs. The median time to onset of hepatic metastases from the diagnosis of uveal melanoma was 28 months (mean 49, range 11-231). In 4 (11%) patients, hepatalgia was the revealing symptom. Thirty-two (94.1%) patients had their liver as the sole site of metastases and two (5.9%) had more organs involved.

Twenty-four (70.6%) patients had less than 25% of tumoral liver replacement, 5 (14.7%) had between 25 and 50%, 2 (5.9%) had more than 50.0% and 3 (8.8%) presented liver miliary disease. The diagnosis was verified by biopsy for 23 patients (67.6%). The 34 patients underwent 138 TACE (mean: 4.1 procedures; median 4 procedures; range 1-9) as first line treatment. The median time between diagnosis of metastases and first TACE was 1.5 months (range 0.5-50.5). Melphalan was not injected for 20 (14.4%) TACE, mainly for hematologic complications. In 6 procedures performed in 5 patients, microspheres were not used because of signs of ischemic biliary disease observed on pre therapeutic imaging. Causes for TACE cessation were extrahepatic progression (N=20), patient refusal to continue TACE (N=1), death (N=3), infection (N=1), complete response (N=2), other reasons (lymphoma, ischemic stroke, esophagus squamous cell carcinoma) (N=3) or unknown reason (N=2). The median hospitalization days per patient was 3.5 (mean 4.1; 1-15) with a total of 15 days (range 3-32) per patient for the whole treatment. After TACE, 3 patients were treated by thermal ablation, 3 by surgery, 14 by systemic chemotherapy and 1 by radiotherapy.

The median follow-up period since LM diagnosis was 18 months (range 3-63). At the last follow-up, 9 patients (26.5%) were still alive, 21 (61.8%) had died due to systemic metastases, 1 (2.9%) because of treatment complications and 3 (8.8%) from acute ischemic stroke, acute respiratory distress or infection.

Clinical outcomes

Median OS time was 64 months from diagnosis of the primary tumor, 28 months from liver metastases and [START_REF] Heusner | Transarterial hepatic chemoperfusion of uveal melanoma metastases: survival and response to treatment[END_REF] 

Toxicity

Fifty-eight severe adverse events grade III or more on CTCAE 4.0 related to the 138 TACE were grouped and are presented in table 4. They concerned 28 (82.4%) patients during the hospitalization: 17 post embolization syndrome associating pain, nausea and/or vomiting, 3 hepato-bilio-pancreatic complications corresponding to ischemic cholecystitis, ischemic pancreatitis, or liver abscess and 1 septic shock leading to death. Two alterations of the general condition, 19 cytopenia and 16 liver enzyme elevation were observed in the month following the procedure resulting in 12 re-hospitalizations (mean 4.3 days, median 3, range 1-10). The most frequent clinico-biological adverse event, any grade combined, were pain (32 ;94.1%) and lymphopenia / GGT elevation (27 ;79.4%).

DISCUSSION

In this study, we report our experience in the last 13 years describing for the first time cTACE using melphalan and calibrated microspheres for the management of liver-dominant metastases from UM. Results of other loco regional treatments are presented in table 5.

Our results are in the upper mean for OS of the published data for this disease. Patients had a mean of 4 TACE per patient and TACE was performed each 4 to 8 weeks. TACE were done by the same experimented operator and could be repeated. A high proportion of patients was in good condition with 85.3 % of 0 PS 0, with no or limited extrahepatic metastases. Only 14.0% of the patients had baseline hepatalgia and 5.7% had extrahepatic metastases at baseline [START_REF] Gombos | Geographic disparities in diagnostic screening for metastatic uveal melanoma[END_REF]. Close imaging follow-up was performed at our institution in patients with uveal melanomas. Similar results on survival have been observed using different chemotherapy such as cisplatin, fotemustine or mytomycin C. Also, embolic agents used were different in those studies (gelatin sponge, etc) but are difficult to compare [START_REF] Shibayama | Efficacy and toxicity of transarterial chemoembolization therapy using cisplatin and gelatin sponge in patients with liver metastases from uveal melanoma in an Asian population[END_REF]. Melphalan alone has been used in other techniques such as percutaneous isolated hepatic perfusion [START_REF] Vogl | Percutaneous Isolated Hepatic Perfusion as a Treatment for Isolated Hepatic Metastases of Uveal Melanoma: Patient Outcome and Safety in a Multicentre Study[END_REF], transarterial hepatic chemoperfusion [START_REF] Heusner | Transarterial hepatic chemoperfusion of uveal melanoma metastases: survival and response to treatment[END_REF], isolated hepatic perfusion [START_REF] Ben-Shabat | Long-Term Follow-Up Evaluation of 68 Patients with Uveal Melanoma Liver Metastases Treated with Isolated Hepatic Perfusion[END_REF], isolated hypoxic hepatic perfusion [START_REF] Van Etten | Isolated hypoxic hepatic perfusion with melphalan in patients with irresectable ocular melanoma metastases[END_REF] with a mean of 10-12 months of OS excepted for Ben-Shabat et al. and Olofsson et al. who obtained 22.4 months [START_REF] Ben-Shabat | Long-Term Follow-Up Evaluation of 68 Patients with Uveal Melanoma Liver Metastases Treated with Isolated Hepatic Perfusion[END_REF] and 24 months [START_REF] Olofsson | Isolated hepatic perfusion for ocular melanoma metastasis: registry data suggests a survival benefit[END_REF] with the same dose as in this study. A difference is the duration of the melphalan injection which consisted in a perfusion of 60 minutes compared to a direct injection of 2 minutes. This could be explored further.

The overall response rate (ORR) obtained with RECIST 1.1 was 42.0%. This is consistent with the literature that shows rates of 14.0 to 100% [START_REF] Fiorentini | Intra-arterial hepatic chemoembolization (TACE) of liver metastases from ocular melanoma with slow-release irinotecan-eluting beads. Early results of a phase II clinical study[END_REF] for TACE. We obtained a better ORR using mRECIST and EASL (90.0% each). Consistently, Valpione and al. [START_REF] Valpione | A retrospective analysis of 141 patients with liver metastases from uveal melanoma: a two-cohort study comparing transarterial chemoembolization with CPT-11 charged microbeads and historical treatments[END_REF] had 27.5% of ORR with RECIST 1.1 and 94.1% with mRECIST. In their study, there was a trend toward longer survival for patients with better mRECIST response. The median survival of SD, PR, and CR was 3.8, 20.2, and 23.0 months, respectively (p: .087) while there was no correlation with survival when using RECIST 1.1. In our study, we also found a significant correlation in multivariate analysis between mRECIST and EASL response and survival in the follow up.

This treatment provides a good control of liver disease: 17% of the patient had a PFS of at least 18 months (Fig 2b). Liver disease control monitoring allowed larger inter-cure intervals in responders. For example, 5 patients (14.7%) had a therapeutic pause of at least 6 months. On the other hand, extrahepatic disease prevailed in a larger proportion of patients (Fig 3), suggesting that this treatment controlled hepatic disease efficiently.

Eighty-two percent of the patients had at least one major complication. This rate was difficult to compare to the literature because of different evaluation methods and scaling systems. Most early complications such as the post embolization syndrome were easily managed during a short hospitalization (median duration of 3.5 days per TACE). Most of the other complications occurred later and were mainly biological, without clinical impact and needed only 12 re-hospitalizations except for one patient who died of a septic shock after the fourth TACE, and had grade IV SGPT, grade IV SGOT, grade III ALP 3 and grade IV GGT. His disease had progressed with the highest LDH level of our study (39693 on last control). This sole grade V complication occurred on initiation of this technique at our department.

Discovering LM on hepatalgia (p: .0441), PR on mRECIST and EASL, pretreatment elevation of ALP (p:

.0021) and grades II to IV GGT (p: .0104) were significantly associated with survival. The only favorable prognostic factor was CR on mRECIST and EASL on multivariate analysis. This association between liver metastases response to TACE and survival has already been shown [START_REF] Patel | Chemoembolization of the hepatic artery with BCNU for metastatic uveal melanoma: results of a phase II study[END_REF]. GGT elevation also was significant in multivariate analysis. Significant factors for PFS were hepatalgia (p: .0441), ALP (p: .0395), and elevated LDH level (> 2 N) at baseline (p: .0369). Elevated LDH level only showed a trend (p: .0707) for lower OS as in Schuster' study [START_REF] Schuster | Transarterial chemoembolization of liver metastases from uveal melanoma after failure of systemic therapy: toxicity and outcome[END_REF].

Limitations of our work include a monocentric retrospective methodology with a limited number of patients over a long period. The histological confirmation of LM was not available for 11 patients; however, imaging findings and follow-up confirmed the diagnoses for this subset of patients. Locoregional therapies such as TACE are playing a significant role in the treatment of patient with liver metastasis from uveal melanoma but there are no standard protocols [START_REF] Lencioni | Transcatheter treatment of hepatocellular carcinoma with Doxorubicin-loaded DC Bead (DEBDOX): technical recommendations[END_REF].

CONCLUSION

TACE was associated with reasonable overall survival and overall response rates compared to other locoregional treatments available in the literature. It also showed a non-negligible complication rate. TACE using Melphalan and calibrated microspheres could be promising for the targeted liver treatments as first line treatment for metastatic UM.

Compliance with Ethical Standard

All procedures performed in this study were in accordance with the ethical standards of our institutional research committee and with the 1964 Helsinki declaration and its later amendments 
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 1 FIGURESFig. 1 Pre-TACE enhanced CT (a) and DWI (b 1000) MRI (b) on a 76 year-old male patient with advanced hepatic metastatic disease evaluated as more than 50% of liver replacement. Celiac trunk angiography during his first TACE (c) showing a massive bilobar metastatic disease predominating in the right liver lobe. First selective right lobar TACE (d) using 75 mg Melphalan and 4 ml Embozene 250.
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 3 Fig. 3 : Cumulative incidence of hepatic and extra hepatic progression since the first TACE

  .5 months from the first TACE (mean: 21.6 months). OS was 64.3% [95%-confidence interval (95CI) 44.6%;78.6%] at 12 months after the first TACE and 40.5% [95CI 22.8%;58.1%] at 24 months (Fig2a). Table2a-b). Results correlated to tumor liver involvement at baseline using mRECIST are shown in Table2b. One patient had a spontaneously high signal on T1-weighted sequence, no subtraction analysis was available and as a result mRECIST and EASL could not be used. On first follow-up imaging, according to RECIST 1.1, there was no CR and there were 4 (12.0%) PR whereas both mRECIST and EASLIn univariate analysis (Table3), prognostic factors for poorer survival were metastases discovery on hepatalgia (HR = 2.879 [1.028; 8.060]) compared to discovery on systematic imaging, elevated alkaline phosphatase (ALP) levels (HR 4.374[1.708; 11.201]), elevated gamma-glutamyl transferase (GGT) (grades II to IV: HR = 3.474 [1.340 ; 9.007]), and response (PR or a PD on mRECIST and EASL comparatively to CR (HR = 4.592[1.745 ; 12.079])). Initial PS, spontaneous hyper T1 MRI of liver metastases, albumin and bilirubin levels could not be analyzed because of insufficient patient number in each subgroup. According to HR on RECIST 1.1, survival at 12 months differed significantly as follows : OS was 76.0% for patients with a CR/PR, and 60% for SD/PD. Using mRECIST, OS at 12 months was 84.0% with a CR whereas it was 49.0% with a PR/PD. In multivariate analysis, two factors remained significant: having PR or a PD on mRECIST (HR=4.00[1.51;10.62], p=0.005) and a grade II to IV GGT level (HR=2.82 [1.06;7.53], p=.038). Univariate analyses (Table 3) showed an association with discovery on hepatalgia (HR = 2.154 [0.808; 8.060]), LDH > 2 N (HR = 2.778 [1.064 ; 7.251]), elevation of ALP (grade <II) (HR = 2.244 [1.040 ; 4.845]). All others studied factors were not correlated with PFS. Only ALP elevation remained statistically significant.

	Prognostic factors for progression free survival
	Median PFS from the first TACE was 8 months. PFS from the first TACE was 58.8 % [95CI 40.6%;73.2%] at
	6 months and 26.7% [95CI 12.9%;42.7%] at 12 months (Fig 2b).
	An objective response was observed for 42.4% of patients, including 3.0% complete response (CR) and 39.4%
	partial response (PR) with RECIST 1.1, or 97.0% of patients including 45.5% CR and 51.5% PR with both
	mRECIST and EASL (scores revealed 1 (3.0%) CR and 27 (79.0%) PR. Best response was obtained after a median number of 2 TACE
	(1-7). The cumulative incidence of hepatic progression at 6, 12 and 24 months was 26.1% [95CI 9.9%;39.4%],
	50.5% [95CI 30.1%;64.9%] and 65.1% [95CI 43.1%;78.6%] of the patients (Fig 3). The cumulative incidence
	of extrahepatic progression was 23.0% [95CI 7.7%;35.8%], 48.9% [95CI 28.1%;63.6%] and 71.9% [95CI
	48.9%;54.6%] at 6, 12 and 24 months (Fig 3).
	Prognostic factors for overall survival

Table 1 .

 1 Patient and tumor characteristics at baseline

	Sex	
	Male	15 (44.1%)
	Female	19 (55.9%)
	Age (y)	60 ;61 (29-84)
	Performans Status	
	0	29 (85.3%)
	1	5 (14.7%)
	Primary tumor thickness (mm)	8.1 ;7.8 (2.2-19)
	Primary tumor diameter (mm)	12.8 ;13.3 (7-18)
	Therapy of the primary tumor	
	Proton Therapy	31 (91.2%)
	Enucleation a	6 (17.6%)
	Ocular relapse	4 (11.8%)
	Primary tumor stage	
	1	1 (3.2%)
	2	6 (19.4%)
	3	21 (67.7%)
	4	3 (9.7%)
	Metastases discovered on hepatalgia	5 (14.3%)
	Liver volume occupied by tumor	
	<25%	24 (70.6%)
	25-50%	5 (14.7%)
	>50% and miliary disease	5 (14.7%)
	Biological data at baseline	
	LDH b	958; 541.5 (362-3874)
	GGT c (CTCAE 4.0) e	
	0-2	28 (84.9%)
	3-4	5 (15.1%)
	ALP d (CTCAE 4.0) e	
	0	22 (66.7%)
	1-2	11 (33.3%)
	Qualitative parameters presented as frequency (percentage) and quantitative parameters as mean;
	median (range). a primary or at ocular relapse or for complications after proton therapy. b Lactate
	dehydrogenase, c gamma-glutamyl transferase, d alkaline phosphatase, e common terminology criteria
	for adverse events version 4.0. The primary ocular tumor was treated by either enucleation or
	radiotherapy using proton, i.e. proton therapy	

Table 2 .

 2 Radiological response for liver metastasis using RECIST 1.1, mRECIST, EASL (a), for liver metastasis correlated to tumor liver replacement using mRECIST for the 33 evaluable patients (b) a Complete Response, b Partial Response, c Stable Disease, d Progressive Disease, e Ratio of liver volume

	occupied by tumor

Table 3 .

 3 Univariate analysis of prognostic factors of survival and progression free survival. Primary tumor, b Complete Response, c Partial Response, d Stable Disease, e Progressive Disease, f Lactate dehydrogenase, g Gamma-glutamyl transferase, h Alkaline phosphatase Unless categories are reported, variables are continuous

a

Table 4 .

 4 Severe adverse events using the CTCAE version 4.0 a Common Terminology Criteria for Adverse Events version 4.0

	CTCAE a	III	IV	V	Total
					n (%)
	Post Embolisation	13	4		17 (50.0)
	Syndrome				
	Alteration of the	2			2 (5.9)
	General Condition				
	Hepato-bilio-pancreatic	2	1		3 (8.8)
	Septic Shock			1	1 (2.9)
	Cytopenia	9	10		19 (55.9)
	Liver Function Disorder	13	3		16 (47.1)
	TOTAL	39	18	1	58

Table 5

 5 Review of the literature for loco regional transarterial treatments of liver metastasis from uveal melanoma. a Overall Survival in months, b Overall Response Rate using RECIST 1.1, c Transarterial Chemoembolization, d Transarterial Immunoembolization, e Transarterial Chemoperfusion, f Isolated Hepatic Perfusion, g Isolated Hypoxic Hepatic Perfusion, h Percutaneous Hepatic Perfusion, i Drug Eluting Beads, j Polyvinyl Alcohol, k after liver metastasis diagnosis, , m Not Available. Major complications according to SIR l , CTCAE 4.0 n , CTCAE 3.0 o , Clavien-Dindo p , WHO q , or without evaluation method available r

	Author	Treatment	Drug /	Patients	Median	Mean OS a ORR b	Major Complications
			Embolization		OS a			(n/patient)
	Carling [5]	TACE c	Irinotecan /	14	14,8	-	-	0,9 l
			DEB i 100-300 µ					
	Huppert [10]	TACE c	Cisplatine /	14	11,5	-	57.0 %	NA m
			PVA j 150-255 µ					
	Valpione [11]	TACE c	Irinotecan /	58	15,5	-	27,5 %	NA m
			DEB i 100-300 µ					
	Edelhauser [12]	TACE c	Fotemustine /	21	-	28,7 k	14.0%	NA m
			PVA j 300-700 µ					
	Vogl [13]	TACE c	Mitomycin C /	12	21.0	19,5	25.0 %	NA m
			200-450 µ					
	Shibayama [14]	TACE c	Cisplatin / Gelatin	29	23.0	-	21.0 %	0,9 n
			sponge					
	Valsecchi [15]	TAIE d	GMCSF / gelatin	53	21,5	-	20.0 %	0,1 o
			Gelatin sponge					
	Heusner [16]	TACP e	Melphalan	61	10.0	-	-	NA m
	Ben-Shabat [17]	IHP f	Melphalan	68	22,4	-	67.0 %	0,2 p
	Olofsson [18]	IHP f	Melphalan	34	24.0	-	68.0%	0,1 p
	Van Etten [19]	IHHP g	Melphalan	8	11.0	-	37.0 %	0,5 q
	Hughes and Al. [20]	PHP h	Melphalan	93	10,6	-	27.0 %	1,8 r
	Present study	TACE c	Melphalan /	34	16,5	21,6	42,4 %	1,7 n
			250					
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