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Abstract 

Liver and biliary tract diseases are common causes of morbidity and mortality 

worldwide. Invasive procedures are usually performed in those patients with 

hepatobiliary diseases for both diagnostic and therapeutic purposes. Defining 

proper indications and restraints of commonly used techniques is crucial for 

proper patient selection, maximizing positive results and limiting complications. 

In 2018, the Brazilian Society of Hepatology (SBH) in cooperation with the 

Brazilian Society of Interventional Radiology and Endovascular surgery 

(SOBRICE) and the Brazilian Society of Digestive Endoscopy (SOBED) 



sponsored a joint single-topic meeting on invasive procedures in patients with 

hepatobiliary diseases. This paper summarizes the proceedings of the 

aforementioned meeting. It is intended to guide clinicians, gastroenterologists, 

hepatologists, radiologists, and endoscopists for the proper use of invasive 

procedures for management of  patients with hepatobiliary diseases. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Liver and biliary tract diseases are common causes of morbidity and mortality 

around the world (1, 2). When deaths from cirrhosis, hepatocellular carcinoma 

(HCC), and acute hepatitis are combined, the annual number of fatalities due to 

liver disease can exceed two million (3). Even though substantial improvement 

was seen over the last years, especially in antiviral therapy for hepatitis C 

infection, the burden of liver disease continues to grow worldwide (1, 2).  

Diseases of the biliary tree such as cholangiocarcinoma (CCC) and primary 



sclerosing cholangitis (PSC) are also increasingly common and usually 

represent a challenge for practitioners (4, 5). In addition, biliary involvement is 

frequently seen in other common benign and malignant disorders, particularly 

choledocolithiasis, chronic pancreatitis and pancreatic cancer. 

Invasive procedures are usually performed in patients with hepatobiliary 

diseases both for diagnostic and therapeutic purposes. Defining proper 

indications and restraints of commonly used techniques is crucial for proper 

patient selection in order to achieve the best outcomes and to reduce the risk of  

procedure-related complications. In order to discuss recent advances in this 

field, the Brazilian Society of Hepatology (SBH) in cooperation with the Brazilian 

Society of Digestive Endoscopy (SOBED) and the Brazilian Society of 

Interventional Radiology and Endovascular (SOBRICE) sponsored a joint 

single-topic meeting on invasive procedures in patients with liver and biliary 

tract, which was held in Brasília on April 2018 to particularly address 

controversies in the employment of invasive procedures in the management of  

refractory ascites (RA), hepatorenal syndrome (HRS), portal hypertension (PH) 

related gastrointestinal bleeding, HCC as well as benign and malignant biliary 

tract diseases. This paper summarizes the proceedings of the aforementioned 

meeting with the aim to draw evidence-based recommendations to guide 

clinicians, gastroenterologists, hepatologists, radiologists and endoscopists for 

the use of invasive procedures in patients with hepatobiliary diseases. Those 

recommendations were graded according to the grading system adopted by the 

American College of Cardiology and the American Heart Association (6), as 

outlined below: 

- Class I: Conditions for which there is evidence and/or general agreement that 

a given procedure or treatment is useful and effective. 

- Class II: Conditions for which there is conflicting evidence and/or a divergence 

of opinion about the usefulness/efficacy of a procedure or treatment. 

• Class IIa: Weight of evidence/opinion is in favor of 

usefulness/efficacy 

• Class IIb: usefulness/efficacy is less well established by 

evidence/opinion. 



- Class III: Conditions for which there is evidence and/or general agreement that 

the procedure/treatment is not useful/effective and in some cases may be 

harmful. 

Part I: Refractory ascites 

The International Club of Ascitis (ICA) defined refractory ascites (RA) in the 

presence of ascites that cannot be mobilized or that recurred shortly (<4 weeks) 

after large volume paracentesis (LVP), sodium restriction (salt-restricted diet of 

less than 5.2 g of salt/day) and intensive diuretic therapy (spironolactone up to 

400 mg/day and furosemide up to 160 mg/day) for at least on week (7) or in the 

presence of diuretic-intractable ascites due to the occurrence of adverse effects 

such as hepatic encephalopathy (HE), acute kidney injury (AKI), hyponatremia, 

hypokalemia, hyperkalemia and intolerable muscle cramps. (7). Several 

challenging complications are commonly seen in patients with RA, such as AKI 

and HRS, dilutional hyponatremia, hepatic hydrothorax (HH), incarcerated 

umbilical hernias, spontaneous bacterial peritonitis (SBP) and severe 

malnutrition (8, 9). The six-month survival of patients with RA is estimated as 

50% (10). Therefore, all patients with refractory ascites, irrespective of their 

MELD scores, should be considered for liver transplantation (LT).  

Different invasive approaches were proposed for the management RA in 

patients in the waiting list for LT, including peritoneovenous shunts (currently in 

disuse), LVP and transjugular intrahepatic portosystemic shunt (TIPS). LVP 

combined with albumin infusion (6-8 g per liter of ascites drained) is effective 

and safe, and therefore is usually considered the initial approach for patients 

with RA (11). TIPS is a procedure that uses imaging guidance to insert a stent 

connecting a branch of the portal vein to a branch of the hepatic vein, reducing 

portal pressure. Several randomized controlled trials (RCTs) have compared 

TIPS vs. LVP combined with albumin infusion for treatment of RA. In those 

trials, the following end-points were considered: survival, ascites control, quality 

of life and HE. Six studies used uncovered TIPS (12-17) and one used covered 

stents (18). The ICA definition for RA was employed in the majority of the 

studies, however three RCTs (13, 15, 18) also included patients with recurrent 

ascites (characterized by frequent requirement of LVP). Patients with advanced 



liver failure, HE (especially at the time of inclusion or recurrent), portal vein 

thrombosis (PVT), AKI, and severe comorbidities were generally excluded. 

Data extracted from those selected studies indicate that, when compared to 

LVP plus albumin, TIPS is more effective in the control of ascitis, although with 

a slightly higher incidence of HE. The survival impact of TIPS was less obvious 

with RCTs showing conflicting results. In two RCTs, TIPS was associated with 

improved survival as compared to LVP (15, 17). Other study showed that TIPS 

was independently related to transplant-free survival (13). On the other hand, 

two trials failed to show survival benefit from TIPS procedure as compared to 

LVP plus albumin (14, 16). Only one study exhibited improved survival in LVP 

plus albumin group when compared to TIPS (12). However, the conclusions 

from this study should be evaluated with caution given that the higher mortality 

related to TIPS was exclusively observed among Child-Pugh (CP) C patients, a 

group in which TIPS would be currently contraindicated. Two meta-analyses 

including the above mentioned RCTs were performed and a transplant-free 

survival benefit for the TIPS procedure was indicated in one (19), while in the 

other analysis, this benefit was restricted to patients with recurrent ascites (20). 

In the single study that compared covered TIPS against LVP plus albumin for 

treatment of recurrent ascites, TIPS was associated with better control of 

ascites and higher transplant-free survival, without significant increase in HE 

rates (18). Although RCTs and meta-analyses exhibited conflicting results 

regarding survival benefits of TIPS, this procedure is regarded as a useful 

therapeutic option for patients with RA and should be strongly considered in the 

absence of contraindications in the following situations: requirement of more 

than  2 LVP per month; presence of loculated ascites; patient intolerance for 

repeated LVP and RA associated with HH (11). Covered stents are preferred for 

TIPS procedure as it has shown to improve ascites control and survival, without 

increasing HE rates (18). 

Recommendations:  
a) All cirrhotic patients with RA should be evaluated for liver transplantation 

(Class I); 

b) LVP plus albumin infusion (6-8g of albumin per liter of ascites removed) can 

be recommended as first-line treatment for patients with RA (Class IIa); TIPS 



insertion improves ascites control and should be considered in all patients with 

RA (Class IIa); 

c) The decision to perform TIPS should be individualized considering local 

expertise and patients characteristics;  

d) TIPS should not be performed in subjects with absolute contraindications for 

the procedure including: advanced liver failure (CP C ≥ 12, MELD score ≥ 18, 

total bilirubin ≥ 5mg/dL, previous or currently hepatic encephalopathy grade ≥ 

2), congestive heart failure, severe pulmonary hypertension, unrelieved biliary 

obstruction, untreated infection or uncontrolled sepsis, and multiple hepatic 

cysts (Class III); 

e) After extensive multidisciplinary discussion involving the patient of estimated 

risks and expected benefits, TIPS could be employed in the presence of relative 

contraindications for the procedure, including age of more than 70 years, HCC, 

non-compliance with sodium restriction diet and portal or hepatic vein 

thromboses (Class IIb);  

f) After assessment of absolute and relative contraindications, patients in the 

following situations should be strongly considered for TIPS placement: 

requirement of > 2 paracenteses per month; presence of loculated ascites; 

patient intolerance for repeated LVP and RA associated with HH (Class IIa); 

g) Covered are preferred over uncovered stents for the TIPS procedure as it 

has been associated with improved outcomes (Class IIa) 

 

Part II: Hepatorenal Syndrome 

HRS is the most severe form of AKI in patients with cirrhosis and ascites. The 

incidence of HRS among those patients is estimated as 18% in 1-year and 39% 

in 5-years (21). HRS is characterized by severe renal vasoconstriction, leading 

to reduction renal perfusion pressure and decreased glomerular filtration rate 

(GFR). It determine a markedly decrease in renal ability to excrete sodium and 

free-water in the absence of significant histological damage to the kidney (22). 

HRS was once considered the complication of cirrhosis with the worst prognosis 

(23), but the development of effective therapies capable of reverting the 

syndrome (infusion of terlipressin or noradrenaline and high-dose albumin) has 



increased short-term survival, allowing a significant number of patients to 

undergo LT.  

HRS is classically divided in types 1 and 2 by the ICA (24). HRS type 1, 

recently renamed as acute kidney injury-HRS (AKI-HRS), is a rapidly 

progressive and severe form of AKI, with median survival of fifteen days if left 

untreated (24-26). Type 2 HRS, now redefined as chronic kidney disease-HRS 

(CKD-HRS), is a slowly progressive kidney failure with less-‐marked reduction in 

GFR and longer survival when compared AKI-HRS (24-26). The major clinical 

finding of CKD-HRS is RA. 

Information on diagnostic criteria and management of AKI-HRS are 

outside the scope of this paper and are discussed in detail in the recently 

published recommendations of the Brazilian Society of Hepatology for the 

management of acute kidney injury in patients with cirrhosis (27). This 

document will focus on the role of invasive procedures for management of AKI-

HRS and CKD-HRS.  

Evidence for TIPS as a therapeutic option for HRS is scarce as the majority of 

studies evaluating this issue were small and uncontrolled. One of the largest 

studies was published in 2000 by Brensing et al. (28). In this study, 41 patients 

with cirrhosis and HRS (14 with AKI-HRS and 17 with CKD-HRS) were 

included. TIPS was used in 31 subjects. The other 10 patients were regarded 

as controls. The mean survival of patients treated with TIPS was significantly 

higher when compared to controls, even though the control group was 

comprised by patients with contraindications to TIPS, indicating a more severe 

liver disease at baseline (28). Other studies, although methodologically limited, 

also suggested a positive impact of TIPS in renal and circulatory function of 

patients with AKI-HRS (29-31).  

Recently, a meta-analysis was published addressing the role of TIPS in the 

treatment of AKI-HRS and CKD-HRS (32). Nine uncontrolled studies (128 

patients) were included. The pooled short-term and 1-year survival rates in 

patients with AKI-HRS were 72% and 47%, respectively (32). The pooled short-

term and 1-year survival rates in patients with CKD-HRS were 86% and 64%, 

respectively (32). The pooled rate of renal function improvement after TIPS was 

83% in patients with any type of HRS and 93% in patients with AKI-HRS (32). 



Renal function parameters, including serum creatinine, blood urea nitrogen, 

serum sodium, urine sodium excretion, and urine volume, were significantly 

improved after TIPS (32). The pooled rate of TIPS related complications was 

31% and HE was frequent after TIPS implantation, with a pooled rate of 49% for 

all patients (32). The authors concluded that TIPS may provide a potential 

survival benefit and high rates of renal function improvement in patients with 

HRS (32). However, this analysis is significantly limited by the low quality of 

those included studies. In addition, a high incidence of TIPS-related 

complications, particularly post-TIPS HE was observed. Therefore, it is 

important to carefully assess the risks and benefits of the procedure in any 

individual patient with HRS under evaluation for TIPS. It should be noted that 

most patients with CKD-HRS would have by definition RA, whose 

recommendations for invasive procedures have been outlined before in the text. 

Recommendations:  
- All patients with AKI-HRS and CKD-HRS should be evaluated for liver 

transplantation as this modality is considered definitive treatment for those 

cases (Class I); 

- Given the low quality of evidence available, TIPS cannot be recommended at 

this time for the treatment of AKI-HRS (Class IIb); 

- TIPS may be considered a therapeutic option for selected cases of CKD-HRS, 

as it may improve renal function and survival in the context of RA (Class IIb) 

 

Part III: Gastrointestinal bleeding related to portal hypertension 

 Acute variceal bleeding (AVB) is one of the most frequent complications 

of PH and is still associated with substantial mortality, despite significant 

advances observed over the last years. Invasive procedures are commonly 

recommended in patients with PH for prophylaxis and therapy of AVB and other 

PH-related bleeding. In this document, the role of endoscopic and endovascular 

interventions for primary and secondary prophylaxis of PH related bleeding, as 

well as for the management of acute bleeding will be addressed. Details about 

clinical approach of patients with PH regarding noninvasive therapies are 

outside the scope of this document and were previously addressed in the paper 



Variceal Bleeding: Update of Recommendations from the Brazilian Association 

of Hepatology (33). 

Prevention of first bleeding from varices (primary prophylaxis) 

Primary prophylaxis is recommended for all patients with medium or large-size 

esophageal varices, and also for those with small varices with red signs or CP 

C (33). Both endoscopic therapies and pharmacologic approaches with 

traditional non-selective beta blockers (NSBB) such as propranolol or nadolol, 

or carvedilol can be used in this setting. A recent meta-analysis of 32 RCTs 

including 3362 cirrhotic adults with large esophageal varices and no prior 

history of bleeding showed that endoscopic variceal ligation (EVL) was 

associated with higher risk of overall mortality when compared to NSBB 

monotherapy (34). However, EVL alone or in combination with NSBB was 

associated with a decreased risk of first variceal bleeding when compared to 

placebo (34) and carvedilol was also shown to be associated with better 

outcomes when compared to EVL (35, 36).Therefore, either NSBB, EVL or 

carvedilol could be used for prevention of the first variceal bleeding according 

local expertise in therapeutic endoscopy and patient characteristics and 

preferences, taking into consideration particularly the degree of liver dysfunction 

and the presence of RA or AKI before decision making for  pharmacological 

approaches (32). Propranolol intolerant patients should be switched either to 

carvedilol or EVL in the presence of compensated cirrhosis or only EVL in 

subjects with decompensated cirrhosis. 

 Sclerotherapy, on the other hand, failed to demonstrate efficacy for primary 

prophylaxis and is currently not recommended in this setting (33, 37-39).  

Gastric varices (GV) should be categorized according to the Sarin classification, 

as outlined elsewhere (40). Briefly, gastro-esophageal varices (GOV) type 1 

(GOV1) are defined as esophageal varices extending 2-5 cm below the cardia 

into the lesser curvature of the stomach; GOV type 2 (GOV2) as usually large 

varices extending below cardia into fundus; isolated gastric varices (IGV) type 1 

(IGV1) as isolated fundal gastric varices and IGV type 2 as GV elsewhere in the 

stomach. Ectopic varices are usually described as varices occurring in other 

parts of the gastrointestinal tract. GOV1 varices are the most common type of 



gastric varices. Due to the lack of data, they are commonly managed with a 

similar approach as for esophageal varices (41). Regarding other types of GV, 

there is only one RCT addressing prevention of first variceal bleeding including 

patients with large GOV2 and IGV1 (42). In this trial, subjects were randomized 

to endoscopic therapy glue cyanoacrylate) injection, NSBB, or observation (42). 

Only 15% of patients had IGV1. Endoscopic therapy with glue injection was 

associated with lower bleeding rate (10%) than NSBBs (38%) or no therapy 

(53%). Better survival was also observed in the cyanoacrylate-treated group 

(93%) compared with observation (74%), but not when compared to NSBB 

(83%). These positive results indicate that endoscopic therapy with glue 

injection may be a suitable option for GV bleeding prevention in patients with 

large GOV2 or IGV1. However, NSBB treatment is less invasive and may 

prevent other complications of cirrhosis, remaining the most common 

therapeutic modality for these patients until more data on endoscopic treatment 

is available. Other invasive procedures such as TIPS or balloon occluded 

retrograde transvenous obliteration (BRTO) have not been adequately tested 

for prevention of the first variceal bleeding. (32) 

 

Recommendations:  
a) Traditional NSBB, carvedilol or EVL are suitable options for prevention of 

the first bleeding from esophageal varices (Class I). Therapeutic 

strategies should be tailored according to the patients characteristics and 

preferences, presence of contraindications, potential adverse events and 

availability of local resources and expertise.  

 EVL or carvedilol could be used in CP A patients intolerant or with 

contraindications to traditional NSBB, but EVL is preferable to carvedilol 

in those subjects with more advanced liver dysfunction (Class I). 

b) Until more data are available, the recommendations for management of 

GOV1 varices are the same as for esophageal varices (Class IIb) 

c) Traditional NSBB are recommended for prevention of the first variceal 

bleeding from GOV2, IGV or ectopic varices. (Class IIb)  Use of 

endoscopic glue injection is promising, but its employment still requires 

more data concerning efficacy and particularly safety.  



Treatment of acute bleeding 

AVB should still one of the most challenging complications of cirrhosis and PH. 

As a result of employment of novel pharmacologic, endoscopic and 

endovascular approaches, a significant improvement in survival of PH-related 

bleeding was observed over the last decades (43). Here we will discuss 

invasive procedures used for controlling acute bleeding. Details about general 

measures and pharmacologic therapy in this setting can be found at the paper 

variceal bleeding: update of recommendations from the Brazilian Association of 

Hepatology (33). 

Combination of pharmacologic and endoscopic therapies is the mainstay of 

treatment in cases of AVB. A meta-analysis of eight RCTs including a total of 

939 patients showed that combined therapy is associated with higher rates of 

control of acute bleeding and lower rebleeding rates (44). Performing EVL in 

combination with vasoactive drugs proved to be superior to pharmacologic 

therapy alone in preventing early rebleeding, even in the absence of active 

bleeding at the time of endoscopy (45).  

Both EVL and sclerotherapy showed high efficacy, with rates over 80% in the 

control of acute bleeding (46). However, EVL has been associated with a better 

safety profile and lower mortality when compared to sclerotherapy. A meta-

analysis of 10 studies including 467 patients showed superiority of EVL over 

sclerotherapy regarding control of active bleeding, adverse events, and survival 

(47). These worse results observed with sclerotherapy may be at least partially 

explained by the fact that this injection method has been associated with a 

sustained increase in portal pressure which was not observed with VBL (48). 

More recently, a meta-analysis including 14 studies and a total of 1236 patients 

also showed that EVL was better than sclerotherapy in terms of the lower rates 

of rebleeding, complications, and the higher rate of variceal eradication, even 

though no differences were observed regarding survival (49). 

Recently, the use of early TIPS in selected patients with AVB has been 

advocated. The most important study evaluating the strategy of early TIPS 

included 63 cirrhotics with acute variceal bleeding and high risk of treatment 

failure (Child-Pugh C up to 13 points or Child-Pugh B plus active bleeding at 



endoscopy) that were randomized to receive early TIPS, using expanded 

polytetrafluoroethylene (ePTFE)-covered stents in the first 72 h or current 

standard of care (50). Early TIPS was associated better control of bleeding, 

lower incidence of ascites, and an improvement in survival without increasing 

the incidence of hepatic encephalopathy (50). These results were confirmed in 

an observational retrospective study including 75 patients (45 treated with early 

TIPS) (51), suggesting that early TIPS is beneficial in selected patients with 

acute variceal bleeding and high risk of treatment failure. 

There are few data regarding treatment of acute bleeding from GV. Efficacy of 

variceal obliteration with glue injection (cyanoacrylate) has been addressed in 

three randomized trials (52-54). Two trials showed superiority of cyanoacrylate 

in bleeding control as compared to sclerotherapy (alcohol injection) (53) and 

EVL (52), and one trial showed similar results for glue injection and EVL (54). 

Rebleeding rates were significantly lower in   cyanoacrylate treated patients 

when compared to EVL (52, 54). Although both EVL or cyanoacrylate injection 

seem to be good options for gastroesophageal varices type 1 (GOV1), 

endoscopic therapy with glue injection is recommended for acute bleeding from 

IGV and GOV2 that extend beyond the cardia (41). Similarly, patients bleeding 

from IGV were excluded from the early TIPS trial and, therefore, this strategy 

cannot be recommended for these cases at this time (50). 

In cases of persistent bleeding or early rebleeding from esophageal or gastric 

varices, TIPS should be considered as the rescue therapy of choice. This 

procedure managed to achieve control of bleeding in 90% to 100% of cases, 

with rebleeding rates of 6% to 16% (55, 56). Balloon tamponade may be 

necessary in patients with massive variceal haemorrhage or refractory bleeding 

as a bridge to more definitive therapy (41). Self-expandable, esophageal 

covered metal stents (SX-ELLA Danis) appears to be as effective as balloon 

tamponade in control of bleeding in refractory cases of esophageal variceal 

bleeding, with a better safety profile (41, 43, 57). 

Recommendations:  

a) Combination of pharmacologic (vasoactive drugs) and endoscopic therapies 

should be performed in patients with acute variceal bleeding (Class I). 



Endoscopic therapy should be employed in patients with suspected variceal 

bleeding even in the absence of active bleeding at the time of endoscopy (Class 

I). 

b) EVL is superior to sclerotherapy in the treatment of acute esophageal 

variceal bleeding in terms of the lower rates of rebleeding and complications, 

and therefore should be the treatment of choice (Class I). Sclerotherapy is an 

option when VBL is unavailable or technically not feasible (Class IIa). 

c) If available, early TIPS placement in cases of bleeding from esophageal 

varices, GOV1 or GOV2 can be considered for high-risk patients (Child-Pugh C 

with 10-13 points or Child-Pugh B with active bleeding) after initial endoscopic 

and pharmacologic therapy (within 72h) (Class IIa). However, refinement of the 

criteria used to select patients for early TIPS is needed before it can be 

routinely recommended. 

d) Bleeding from GOV1 can be managed similarly to esophageal varices (Class 

IIb). Both EVL and endoscopic glue injection can be recommended in this case 

(Class IIb). 

e) Endoscopic glue injection is the preferred treatment of bleeding caused by 

GOV2 and IGV1 (Class I). 

f) TIPS should be considered as the rescue therapy of choice for cases of 

persistent bleeding or early rebleeding from both esophageal or GV (Class I). 

Additional endoscopic hemostasis could also be attempted while waiting for 

TIPS placement, if it is not immediately available (Class IIb). 

g) Balloon tamponade or self-expandable esophageal covered metal stents 

(SX-ELLA Danis) should be used as a bridge to more definitive therapy in cases 

of massive or refractory bleeding (Class I). Although both therapies are effective 

in stop bleeding, self-expandable, esophageal covered metal stents appear to 

be safer.  

Prevention of rebleeding (secondary prophylaxis) 

Patients who recover from the first episode of variceal bleeding have a high 

rebleeding risk and, therefore, should be considered candidates for secondary 



prophylaxis (33, 41). For patients treated with TIPS in AVB, no specific 

therapies for portal hypertension or varices are recommended at this time. 

Patency of TIPS should be accessed by Doppler ultrasound at least every six 

months (58). For the majority of other cases (esophageal varices), the 

recommended approach is combining EVL with NSBB. A meta-analysis of five 

studies including 476 patients showed that this combination therapy was 

superior to EVL alone in preventing recurrent bleeding (59). However, the 

addition of EVL to NSBB (combined with isosorbide mononitrate in this case) 

exhibited a non-significant decrease of rebleeding rate with no effect on 

mortality (59). This data indicates that NSBB are the most important component 

of combination therapy and, if not tolerated, alternative strategies such as TIPS 

should be considered. 

For patients who fail combination therapy with EVL and NSBB, TIPS is 

considered the treatment of choice, although data are scarce.  A trial comparing 

TIPS with endoscopic therapy (glue injection) plus NSBB for prevention of 

bleeding (first or second episode of gastric and/or esophageal variceal 

bleeding) showed that TIPS was associated with lower rebleeding rate, with no 

differences in survival and with higher incidence of HE (60). Another RCT 

showed that TIPS was associated with lower rebleeding rates than hepatic 

venous pressure gradient measurement-guided pharmacologic therapy. In this 

study, no differences were observed in survival and TIPS was related to a 

higher incidence of HE (61). 

Data is also very limited for prevention of rebleeding from gastric varices. A 

RCT including 67 patients with GOV2 or IGV1 varices who were randomized for 

NSBB or glue injection showed that the endoscopic therapy was associated 

with lower rebleeding rates and improved survival (62). Another trial 

investigating the role of NSBB in patients with GOV2 or IGV1 as an adjunct 

therapy to glue injection showed no benefit for NSBB (63). However, these trials 

included a limited number of patients. In addition, NSBB use in patients with 

cirrhosis may be associated with other benefits other than prevention of 

bleeding. TIPS was evaluated, in comparison to glue injection, in a trial 

including 72 patients with previous hemorrhage from GOV1 or GOV2 (64). In 



this study, TIPS was associated with significantly lower rates of rebleeding, 

however, without impact in survival (64). 

Balloon-occluded retrograde transvenous obliteration (BRTO) has recently 

emerged as an option for treatment of gastric varices. BRTO is a procedure for 

treatment of fundal varices associated with a large gastro-splenorenal collateral 

and several variations of the technique exist (58). In summary, The procedure 

involves catheterization of the gastrorenal collateral via the left renal vein using 

transjugular or transfemoral renal route, under fluoroscopic guidance, with 

obliteration of gastric varices with sclerosants or coils after occlusion of the 

collateral by balloon inflation (58). Although BRTO has the theoretical 

advantage over TIPS of not diverting portal blood flow from the liver, this 

procedure might increase portal pressure and might worsen other 

complications, such as ascites or bleeding from esophageal varices. BRTO can 

be used in patients at high risk for TIPS, such as elevated MELD score (> 18), 

right-sided heart failure, or HE (65). The major contraindication to BRTO is a 

portal or splenic vein thrombosis without other portosystemic collaterals to 

provide adequate mesenteric or splenic venous outflow following BRTO (65). 

Relative contraindications include lack of gastrorenal shunt, although some 

specialized centers are currently performing BRTO via nontraditional shunts 

(65). Data regarding BRTO for prevention of rebleeding from gastric varices are 

predominantly from uncontrolled studies. A meta-analysis of four cohort studies 

and one RCT showed that, as compared to TIPS, BRTO was associated with 

lower a rebleeding rate and a lower incidence of HE (66). Although very limited 

by the quality of studies involved, this meta-analysis indicated that BRTO may 

be considered at least an option to TIPS for patients with previous bleeding 

from gastric varices (66).  

Endoscopic ultrasound (EUS)-guided coil embolization is a therapeutic option 

for treating gastric varices that involves the placement of micro-coils into the 

varices leading to obliteration (67). There are data from uncontrolled studies 

and case reports indicating that EUS-guided coil embolization alone or in 

combination with glue injection can be used for treatment of gastric and ectopic 

varices (67). However, these studies are very limited and, at this time, no 

recommendation can be made on EUS-guided coil embolization for prevention 



of rebleeding from gastric varices. Given the paucity of data on treatment of 

ectopic varices, EUS-guided coil embolization alone or in combination with glue 

injection may be considered only in selected patients with ectopic varices after a 

careful evaluation of other available therapeutic options.  

Recommendations:  

a) No specific therapies for PH or varices are recommended for patients treated 

with early TIPS for AVB (Class III), but shunt patency should be assessed by 

Doppler ultrasound at least every six months (Class IIb). 

b) Combination of traditional NSBB and EVL is recommended for prevention of 

recurrent variceal bleeding in patients with cirrhosis not treated with early TIPS 

(Class I). 

d) TIPS is recommended for prevention of rebleeding from esophageal varices 

in patients who fail combination therapy with EVL and NSBB (Class I). 

e) Combination of NSBB and endoscopic therapy (EVL or glue injection) is the 

first-line therapy to prevent rebleeding from GOV1 (Class I). 

d) Endoscopic glue injection with or without NSBB, TIPS and BRTO are options 

for prevention of rebleeding from GOV2 or IGV1 (Class IIb) according to  local 

expertise availability, patients characteristics and preferences. These methods 

have not gained widespread application due to availability, cost and also 

scarcity of data supporting their employment 

d) There are insufficient data to draw evidence-based recommendations  for  

control of bleeding and prevention of rebleeding from IGV2 and ectopic varices, 

but endoscopic glue injection, EVL, EUS-guided coil embolization alone or in 

combination with cyanoacrylate, TIPS or BRTO may be considered as 

therapeutic options (Class IIb).  

Part IV: Hepatocellular Carcinoma 

HCC accounts for 85%-90% of primary malignant tumors of the liver. Its global 

incidence is estimated as 500,000 to 1,000,000 new cases per year and HCC is 

responsible for 700,000 deaths yearly worldwide (68). HCC is the most common 



complication leading death in patients with compensated cirrhosis (69, 70). The 

major therapeutic goal in HCC is to increase survival with good quality of life, 

and the choice of therapy is based on the stage of the tumor. Staging of HCC is 

a complex task that should take into account tumor burden (number, size  and 

location of HCC nodules; presence of vascular invasion and extrahepatic 

metastases); liver function assessed by CP classification and clinically 

significant PH and presence of patients functional status (evaluated by the 

Eastern Cooperative Oncology Group Performance Status scale (ECOG-PS)). 

(71, 72). The most commonly used staging system for HCC in western 

countries is the Barcelona Clinic Liver Cancer (BCLC) classification, that is suit  

especially for subjects candidates for invasive therapeutic interventions (72-74). 

The most used staging system for HCC in western countries is the Barcelona 

Clinic Liver Cancer Group (BCLC) classification that is useful to guide 

management of patients with HCC according to tumor stage and prognosis 

(Figure 1). Most of the data concerning surgery, LT, locoregional treatments 

and systemic chemotherapy used the aforementioned BCLC staging system. 

This paper will address the role of invasive procedures in the treatment of HCC 

according to BCLC classification. Other treatment modalities are reviewed 

elsewhere (72). Locoregional treatments are usually divided as percutaneous 

ablative therapies and image-guided transcatheter therapies. Objective 

responses to those locoregional therapies have been evaluated using the 

modified Response Evaluation Criteria In Solid Tumours (mRECIST), as this 

classification was shown to predict survival (73, 75, 76).  

Percutaneous ablative therapies 

The most frequently employed ablative techniques for HCC are radiofrequency 

ablation (RFA) and percutaneous ethanol injection (PEI) which are usually 

suitable for BCLC 0 and A patients with HCC. Other different modalities, 

including microwave ablation, laser ablation, cryoablation, and high-intensity 

focused ultrasound are not yet readily available and lack robust data for its 

routine recommendation. Therefore, they will not be discussed in this paper. 

RFA is performed by placing a needle electrode directly into the tumor with 

imaging guidance, most often with ultrasonography. It leads to a thermal injury 



to the tissue through electromagnetic energy deposition (77). PEI is performed 

by the injection of absolute alcohol through a needle placed percutaneously 

directly into the tumor under ultrasonographic guidance. Ethanol diffuses into 

tumor cells and causes dehydration and protein denaturation, resulting in 

coagulative necrosis. This is usually followed by microvascular thrombosis and 

subsequent tumor ischemia (78). The major disadvantage of PEI over RFA is 

that it may be difficult to obtain an adequate ablative margin with the former 

technique.  

Several meta-analyses showed that RFA is superior to PEI regarding 

overall survival (OS), disease-free survival, and recurrence rates (79-81). 

However, the size of the tumor appears to be important when indicating 

percutaneous ablative therapies. For tumors ≤ 2 cm, both RFA and PEI reaches 

high rates of complete tumor necrosis and can interchangeably, especially 

when RFA is not technically feasible (73, 79). On the other hand, local 

recurrence rates of up to 49% were described in cases of HCC > 2 cm treated 

with PEI. RFA is clearly a better choice for tumors between 2 and 3 cm (79). 

Complete ablation has been demonstrated in over 95% of the patients with 

tumors bellow 5 cm treated with RFA (82), even though the optimal candidates 

are those with lesions < 3 cm, especially patients with a single nodule < 2 cm 

and with the following characteristics: Child-Pugh A, albumin-bilirubin score 1, 

and alpha-fetoprotein <20 ng/mL (73, 83). Although combination of 

percutaneous ablative modalities with other techniques, such as transcatheter 

arterial chemoembolization (TACE), is showing promising results (especially in 

cases of tumors between 3 and 5 cm), evidence of benefit is restricted to 

retrospective studies and RCTs with important selection bias (82). Therefore, 

more data are necessary before any recommendation regarding combination 

therapy of either PEI or RF with TACE. 

A Cochrane review of four trials including 574 patients compared RFA 

with surgical resection as fist-line treatment for patients with small, solitary HCC 

(84). There was no evidence of a difference in all-cause mortality between 

surgery and RFA in people eligible for surgery, even though HCC recurrence 

was lower in the surgery group and adverse events were less frequent in RFA 

(84). Also, RFA was shown to be more cost-effective than resection for very 



early HCC (single nodule <2 cm) in Child-Pugh A patients and in the presence 

of two or three nodules ⩽   3 cm (85).	  For single HCCs of 3–5 cm, resection 

provided better life-expectancy and was more cost-effective than RFA (85). 

Location is very important in decision making between resection or RFA. For 

tumors located centrally in the liver that usually require large resections, RFA is 

favored, even though proximity with vascular and biliary structures might be a 

problem. Relative contraindications to RFA include tumor adjacent to large 

vessels, extrahepatic organs or the liver capsule. Absolute contraindications for 

RFA include tumors adjacent to large bile ducts, decompensated cirrhosis, 

history of recent cirrhosis decompensation, such as large ascites, AVB and HE, 

as well as a CP score ≥ B9 (82). 

Recommendations:  

a) RFA is the therapeutic modality of choice for patients with HCC BCLC 0 or A 

unsuitable for surgery (Class I). 

b) In very-early HCC (BCLC 0) in a favorable location, RFA can be considered 

the first-line therapy even for candidates for surgical resection (Class IIa). 

c) For tumors between 2 and 3 cm in candidates for surgical resection, RFA 

might be considered as an alternative to surgery depending on the location of 

the tumor and on the clinical condition of the patient (Class IIb).  

d) In very early (BCLC 0) and early (BCLC A) HCC, PEI is recommended when 

RFA is not technically feasible, especially for tumors < 2 cm (Class I). However, 

for tumors > 2 cm, PEI should be discouraged due to its association with higher 

rates of incomplete response and local tumor recurrence. 

Image-guided transcatheter therapies 

Image-guided transcatheter therapies are intended to induce tumor necrosis 

relying on the fact that HCC has a predominant arterial vascularization 

compared to the rest of the liver parenchyma. This difference in vascularization 

allows a selective intravascular administration of drugs, embolic particles, or 

radioactive devices to achieve therapeutic responses (86).  Transarterial 

therapies for HCC include the embolization of microparticles without a 



chemotherapy agent, bland transarterial embolization (TAE) or with a 

chemotherapy agent (usually doxorubicin or cisplatin) when it is called 

transarterial chemoembolization (TACE) (86). In the conventional TACE 

(cTACE), embolization is performed with particles or lipophilic agents coupled 

with local injection of the cytotoxic agents (87). More recently, embolization with 

drug-eluting beads (DEB-TACE) was introduced as an alternative to cTACE, 

aiming to improve outcomes and decrease side effects. DEB-TACE is based on 

the use of microspheres that exploit ionic bonds and are able to actively 

sequester and then slowly release the cytotoxic drug inside the target lesion 

(87). Another technique that employs a different approach is the transarterial 

radioembolization (TARE). This technique consists of the selective intra-arterial 

administration of microspheres loaded with a radioactive compound (usually 

Yttrium90). It exerts its therapeutic effect through the radiation carried by these 

microspheres (88). 

cTACE is nowadays the most employed transcatheter therapy used in the 

treatment of HCC. Although initial studies showed controversial results about 

survival benefits of cTACE, a meta-analysis of 14 studies showed that cTACE 

improves survival of patients with unresectable HCC (89). Although cTACE is 

not considered a curative treatment, it is the modality of choice for patients with 

compensated cirrhosis and intermediate HCC (BCLC B) with a favorable 

performance status (ECOG-PS 0) (73). cTACE is also an alternative 

locoregional treatment for patients with early HCC (BCLC A) with 

contraindications or to RFA or PEI or in centers where percutaneous ablative 

treatments are unavailable of (73). Contraindications to TACE are shown in 

Table 1 (73, 86, 90). DEB-TACE was launched as an alternative to cTACE and, 

although there is a strong rationale for the use of DEB-TACE, evidence for 

superiority of this strategy over cTACE is scarce. A meta-analysis of 12 studies 

including 1449 patients found no superiority for DEB-TAVE over cTACE (91). 

Most comparative studies showed no advantage of DEB-TACE regarding 

survival and clinical outcomes (87). Results are conflicting regarding safety 

profile of DEB-TACE in comparison to cTACE. Even though the previously 

mentioned meta-analysis found no differences regarding survival or frequency 

of adverse events, some trials reported lower incidence of liver toxicity, 



doxorubicin-related side effects, postprocedural abdominal pain and overall 

adverse events in HCC larger than 5 cm in BCLC-B patients (92-94). At this 

time, there are insufficient data to recommend DEB-TACE over cTACE and the 

choice of technique should be based in availability, local expertise, patients 

characteristics and physician preferences.  

TARE or selective internal radiation therapy (SIRT) consists of arterial infusion 

of radioactive substances, usually 131-Iodine-labelled lipiodol or microspheres 

containing yttrium-90. It is a complex treatment that requires multidisciplinary 

collaboration. Initially, patients are submitted to an hepatic angiography and 

embolization of extrahepatic branches if necessary. In the same procedure, an 

arterial injection of 99Tc macroaggregated albumin followed by 

macroaggregated albumin single-photon emission CT imaging are performed to 

evaluate the tracer distribution, shunts and for dose calculation (73).  One or 

two weeks later, TARE candidates are readmitted to perform the 

radioembolization procedure. Given the low embolic effect of the radioactive 

substances used, the procedure can be performed in patients with portal vein 

thrombosis (95). Contraindications of TARE are exhibited in Table 2 (96-99). 

The median survival time for patients treated with TARE with HCC at 

intermediate stages is 16.9 months to 17.2 months, and for patients at 

advanced stages with portal vein invasion is 10 to 12 months (73, 100-102). 

Liver-related toxicity and treatment-related deaths are observed, respectively, in 

20% and 3% of the patients (101). There are no large-scale prospective RCTs 

comparing TARE and TACE.  Most studies evaluating TARE included patients 

with more advanced disease with severe tumor burden or portal vein 

thrombosis as compared to TACE. In a meta-analysis of eight studies including 

1499 patients with unresectable HCC, TARE showed similar tumor response 

rates, with a better safety profile and overall survival as compared to TACE 

(103).  As TARE is frequently recommended for patients with locally advanced 

HCC, this procedure was compared to sorafenib in two trials (104, 105). In 

these studies, no differences in overall survival were observed between the two 

treatment strategies, even though tumor response rates were significantly 

higher with TARE. In both trials, TARE was associated with less grade ≥ 3 

adverse events as compared to sorafenib (104, 105). These studies indicate 



that TARE may be considered a good option for patients with locally advanced 

HCC, although further data may help to identify the subgroup of patients in 

whom a greater benefit of this therapeutic modality is expected. 

Recommendations:  

a) cTACE is the treatment of choice for patients with intermediate stage HCC 

(BCLC B) (Class I). 

b) TACE can be used as an alternative locoregional treatment for patients with 

early HCC (BCLC A) with contraindications to RFA/PEI or in centers where 

percutaneous ablative therapies are not available (Class IIa). 

c) There are insufficient data to recommend DEB-TACE over cTACE and the 

choice of technique should be based in availability, local expertise, patients 

characteristics and physician preferences (Class IIb). 

d) TACE should not be used in patients with decompensated cirrhosis, 

advanced kidney dysfunction, macrovascular invasion, and extrahepatic spread 

(Class III). 

e) TARE is a promising therapeutic option for HCC with a good safety profile. 

However, there are insufficient data do recommend TARE over TACE for 

patients with intermediate HCC or to recommend TARE over Sorafenib for 

patients with advanced (BCLC C) HCC. The subgroup of patients that will 

benefit of TARE should be defined (Class IIb). 

f) Response to locoregional therapies should be evaluated by the modified 

Response Evaluation Criteria In Solid Tumours (mRECIST) (Class I). 

Part V: Biliary Tract Disease 

Biliary strictures can be due to different benign or malignant disorders and are a 

common cause of cholestasis and cholangitis. Proper diagnosis and 

management are usually multidisciplinary and can be challenging in daily 

practice. Even though diagnostic aspects of biliary tract diseases are outside 

the scope of this paper, every effort should be made in establishing a precise 

diagnosis, especially the differential diagnosis between benign and malignant 



biliary stricture, since prognosis and therapeutic interventions can vary 

significantly. This document will address interventional approaches to biliary 

tract diseases that will be divided in four categories: malignant biliary strictures, 

benign biliary stricture including strictures after LT and dominant strictures in 

primary sclerosing cholangitis (PSC).   

Malignant Biliary Stricture 

The most common causes of malignant biliary obstruction are pancreatic 

adenocarcinoma and CCC. Other malignant neoplasms that can lead to biliary 

obstruction include ampullary carcinoma, duodenal adenocarcinoma, pancreatic 

neuroendocrine tumors and obstruction secondary to malignant 

lymphadenopathy usually due to lymphoma or metastatic disease (106). 

Although curative surgical resection is the ultimate therapeutic goal, this 

approach is possible only in a minority of those patients as the most common 

malignancies leading to biliary obstruction are commonly diagnosed at an 

advanced stage. Relief of biliary obstruction can alleviate symptoms and 

prevent complications such as bacterial cholangitis. Over the last years, 

significant advances were observed in the field of therapeutic endoscopy and 

interventional radiology for management of malignant biliary strictures. As 

location of biliary stricture is crucial to guide interventions in these cases, here 

we will discuss distal and hilar malignant biliary obstructions separately. Other 

features of the disease, including the possibility of resection, presence of 

current bacterial cholangitis, and life expectancy are also important and should 

be considered for proper management. 

 The most common cause of distal malignant biliary obstruction is 

advanced pancreatic cancer (106). Distal CCC, although less common, usually 

has similar presentation to pancreatic adenocarcinoma (106). In a trial including 

202 patients with resectable pancreatic cancer, preoperative biliary drainage 

with stents was associated with increased risk of complications compared to 

surgery alone (107). Other studies also showed increased risk of complications 

in patients submitted to preoperative biliary drainage (108-110). However, a 

meta-analysis of 26 studies including 2230 patients showed that preoperative 

biliary drainage was associated with less major adverse events as compared to 



surgery (111). Given these conflicting results, in patients with resectable 

disease, surgery should be prioritized. Endoscopic or percutaneous stenting 

should therefore be restricted to patients with bacterial cholangitis, subjects 

considered for neoadjuvant therapy or in cases of delayed surgery (> 3 weeks). 

For patients with distal malignant biliary obstruction with locally advanced 

disease who will be candidates for neoadjuvant therapy, biliary stenting is 

usually employed to relief symptoms during chemoradiotherapy until the time of 

surgery. Endoscopic retrograde cholangiopancreatography (ERCP) is the usual 

approach for patients with distal malignant biliary obstruction. The choice of 

stent will depend on several factors and is summarized summarized in figure 2. 

In candidates for surgical resection in whom drainage is required, plastic stents 

are the usual choice as it provides similar short-term results (< 1 month) to self-

expanding metal stents (SEMS) (112). If surgical resection is uncertain or in 

cases of neoadjuvant therapy, plastic as well as short intrapancreatic or 

covered SEMS may be used, with a preference for SEMS in patients who are 

candidates for neoadjuvant therapies (106, 112-115). For palliative treatment, a 

recent meta-analysis showed that, as compared to plastic stents, SEMS are 

associated with longer stent patency and duration of symptomatic improvement, 

less late complications, and less reinterventions without impact in overall 

survival (116). However, SEMS seems to be less cost-effective in patients with 

life expectancy lower than 4 months (114). In those cases, the use of plastic 

stents are warranted (112).  

Percutaneous transhepatic biliary drainage (PTBD) has been used for both 

internal and/or external drainage in cases where ERCP fails or cannot be 

performed. There are meta-analyses showing positive results for PTBD as 

compared to ERCP for patients with malignant biliary obstruction. However, the 

results of these meta-analyses are limited due to significant heterogeneity 

across the studies and the limited data available specifically on the 

management of distal malignant biliary obstruction (117, 118). Therefore, PTBD 

at this time could be considered as a suitable option to the endoscopic 

approach in cases of distal malignant tumors, particularly in selected centers 

with high expertise in percutaneous interventions. 



The most frequent etiology of malignant hilar biliary obstruction is CCC. 

Malignant obstructions at the liver hilum is usually more difficult to treat, and 

although surgical resection is the only curative option for CCC, most patients 

present in advances stages of disease and are not candidates for curative 

treatment (119, 120). The Bismuth–Corlette	   classification system (Figure 3) 

provides an anatomic description of the tumor location and its longitudinal 

extension into the biliary tree and is recommended in clinical practice to guide 

therapy (121). Briefly, in this system, hilar cholangiocarcinoma can be classified 

as follows: a) Type I - tumor involves hepatic bile duct only; b) Type II - tumor 

involves bile duct bifurcation; c) Type IIIa - tumor involves bile duct burfication 

and right hepatic bile duct; d) Type IIIb - tumor involves bile duct burfication and 

left hepatic bile duct; e) Type IV - tumor involves both sides of hepatic bile 

ducts. Similarly to the approach for distal malignant disease, patients with hilar 

malignant obstruction that are surgically treatable must have the definitive 

treatment prioritized. Preoperative drainage is recommended in cases of 

bacterial cholangitis and can also be considered to alleviate symptoms in cases 

of delayed surgery. Otherwise, preoperative biliary drainage is not routinely 

recommended, as it can be associated with increased morbidity when 

compared to no preoperative drainage (122). For preoperative drainage, both 

percutaneous transhepatic biliary drainage (PTBD) and endoscopic biliary 

drainage (EBD) are suitable options, even though PTBD appears to be 

associated with a better safety profile and should be recommended as the 

preferred intervention for patients with CCC types IIIa, IIIb and IV  (123, 124). 

Local expertise should also be considered when deciding the appropriate 

treatment for patients with malignant hilar strictures. In case of cholangitis, 

preoperative drainage using PTBD approach should be performed with an 

internal-external biliary stent or with an external catheter (Dawson-Mueller 

Drainage Catheter). If EBD is performed, the preference is for the use of plastic 

stents for preoperative drainage (124). 

In the case of advanced unresectable hilar malignancies, palliation with PTBD 

seems to be superior to EBD (125). In cases with tumors classified as CCC 

types I or II, EBD can be performed with good results (126, 127). However, 

endoscopic approach of CCC types IIIa, IIIb or IV is very challenging and 



superior results with less infectious complications can be obtained with PTBD 

(124, 125). Drainage of more than 50% of the liver volume was previously 

related to effective palliation and is considered the optimal goal when treating 

malignant biliary strictures (106, 128, 129). However, this goal usually requires 

bilateral stenting, increasing the complexity of the procedure. More recently, 

Takahashi et al. showed that a liver volume drainage ≥ 33% in patients with 

preserved liver function and ≥ 50% in patients with impaired liver function 

correlates with effective biliary drainage in malignant hilar obstruction (130). 

Similarly to distal malignant obstruction, drainage of unresectable hilar tumors 

should be performed preferably with SEMS, as these stents are associated with 

prolonged patency. However, for patients with shorter life expectancy (< 3 

months), plastic stents would achieve the same benefit of palliation with lower 

costs (Figure 4) (106, 124).  

In selected cases, combined endoscopic and percutaneous approach 

(“rendezvous” technique) can be used to treat difficult cases of both distal and 

hilar malignant obstructions. Endoscopic ultrasonography-guided biliary 

drainage (EUS-BD) is also an option in cases of ERCP failures with similar 

success and adverse events rates as compared to percutaneous route (131). 

The decision to perform EUS-BD will rely on availability and local expertise, 

preferably after discussion with a multidisciplinary team. 

Recommendations:  

a) Endoscopic or percutaneous stenting are not routinely recommended for 

patients with distal or hilar malignant biliary obstruction that are candidates for 

curative surgery (Class III). In these patients, endoscopic or percutaneous 

stenting should be restricted to subjects with bacterial cholangitis (Class I), 

those considered for solely for neoadjuvant therapy or in cases of delayed 

surgery (> 3 weeks) (Class IIb). 

b) Biliary stenting by ERCP is recommended for patients with distal malignant 

biliary obstruction with locally advanced disease who will not be candidates for 

curative treatments (Class I). PTBD can be recommended in cases where 

ERCP fails or cannot be performed (Class IIa). PTBD can also be considered in 

selected centers with high expertise in percutaneous interventions (Class IIb). 



c) Plastic stents are recommended for patients with distal malignant biliary 

obstruction, who are candidates for surgical resection or for those with 

advanced disease with life expectancy lower than 4 months (Class I). If surgical 

resection is uncertain or in cases of neoadjuvant therapy, plastic as well as 

short intrapancreatic or covered SEMS may be used, with a preference for 

covered SEMS in patients who are candidates for neoadjuvant therapies (Class 

IIb). SEMS are recommended for patients with longer life expectancy (> 4 

months) who are not candidates for surgical resection (Class I). 

d) PTBD is recommended for patients with malignant hilar obstruction with 

locally advanced disease who will not be candidates for curative treatments 

(Class I). ERCP can be recommended for patients with malignant hilar 

obstruction with tumors classified as CCC types I or II (Class IIa) and may be 

also considered for CCC types IIIa, IIIb or IV when PTBD is not available or 

cannot be performed (Class IIb). 

e) For patients treated by PTBD with distal or hilar malignant biliary obstruction 

who are candidates for surgical resection or in cases of uncertainty regarding 

surgical therapy, use of an internal-external biliary stent or an external catheter 

(Dawson-Mueller Drainage Catheter) is recommended (Class I). SEMS are 

recommended for those who are not candidates for surgical resection (Class I). 

f) For patients treated by ERCP, plastic stents are recommended in cases of 

malignant hilar obstruction in candidates for surgical resection (Class I) and can 

be used in those with advanced disease with life expectancy lower than 3 

months (Class IIa). SEMS are recommended for patients with longer life 

expectancy who are not candidates for surgical resection (Class I). 

g) In malignant hilar obstruction, the liver sector(s) to be drained should be 

selected before the procedure with the aim of draining >50% of the liver volume 

(Class IIa).  

h) Combined endoscopic and percutaneous approach (“rendezvous” technique) 

can be considered to treat difficult cases of both distal and hilar malignant 

obstructions (Class IIb). 



i) EUS-BD is also an option in cases of ERCP failures and the decision to 

perform EUS-BD will rely on availability and local expertise (Class IIb). 

Benign Biliary Stricture 

Benign biliary strictures are usually a postoperative complication, more 

frequently occurring after cholecystectomy, LT or other invasive procedures 

involving the biliary tract.  Inflammatory disorders such as chronic pancreatitis 

and PSC can also be associated with biliary strictures. Although diagnosis is 

outside the scope of this paper, patients with suspected benign biliary stricture 

should be adequately investigated in order to select the proper therapeutic 

intervention. Multidisciplinary collaboration is usually necessary to define the 

best approach. 

Post LT biliary complications are observed in 5% to 32% of patients and are 

more common after living-donor LT (132-134). Anastomotic biliary strictures are 

the most frequent complications, and are usually short and isolated, resulting 

from fibrotic scarring during the first year of LT (132). Non-anastomotic 

strictures are observed less frequently and are usually long and can be located 

in the intrahepatic biliary tract or in the donor duct, proximal to the anastomosis 

(132-135). Etiologic factors of non-anastomotic strictures can be divided in two 

categories: (1) ischemic injury (with or without hepatic artery thrombosis), and 

(2) immune-mediated injury (133-136). Diagnosis of post liver transplant biliary 

strictures can be challenging and, therefore, an algorithm of a suggested 

approach to LT patients with elevated liver enzymes and/or biliary symptoms is 

presented in figure 5.  

Another frequent cause of biliary obstruction is chronic pancreatitis, in which 

this complication is observed in up to 46% of patients (137). The majority of 

subjects are asymptomatic, although prolonged cholestasis, bacterial 

cholangitis and progression to secondary biliary cirrhosis can be observed (138, 

139). The diagnosis requires advanced imaging modalities, such as 

computerized tomography and/or magnetic resonance 

cholangiopancreatography. EUS has good sensitivity and specificity and can 

also be used for diagnosis and therapeutic planning in cases of suspected 



biliary complications of chronic pancreatitis. Biliary drainage is recommended in 

cases of symptomatic and/or persistent biliary obstruction.  

Benign biliary strictures are usually approached endoscopically and the 

percutaneous route is reserved for cases of failure of ERCP or for patients with 

previous Roux-en-Y hepaticojejunostomy. Surgery can be performed for cases 

of failure of endoscopic and other invasive procedures. Endoscopic approaches 

include dilation and placement of plastic or metal stents. Benign biliary strictures 

may be dilated with hydrostatic balloons or graduated catheters passed over a 

guidewire. Endoscopic dilation followed by stenting is the recommended 

approach, with resolution rates above 80% (140-144). Dilation alone is 

associated with higher recurrence rates and is not routinely recommended (145, 

146). An aggressive strategy that includes maximum balloon dilation associated 

with placement of multiple plastic stents is widely used (141, 144, 147-151). 

ERCP should be repeated every three or four months during one year period 

and in every procedure, all stents should be removed and another balloon 

dilation should be performed, followed again by the placement of multiple stents 

with progressive increment in the diameter (141, 144, 147-151).  

The major disadvantage of this approach is that it requires multiple ERCP 

procedures. For this reason, fully covered SEMS are attractive options of 

benign biliary strictures management. Biliary stenting with covered SEMS has 

led to stricture resolution rates of 61% to 100%, with a lower number of 

procedures, shorter duration of treatment and lower total cost (147-149, 151-

156). Stent migration rates can be higher than 20% and is the most important 

complication of covered SEMS. Migration is associated with therapeutic failure 

and stricture recurrence that occurs in up to 30% of the patients (147-149, 151, 

153-158). SEMS are not recommended in cases of hilar or intra-hepatic benign 

strictures.  

 Specifically for cases of non-anastomotic post liver transplant biliary strictures, 

dilation of all strictures is not always possible, depending on the severity, 

location and multifocal distribution. Serial placement of multiple plastic stents as 

described above is recommended, even though success rates are usually lower 

than 75% with high recurrence rates (159, 160).  



Recurrence rates after endoscopic treatment of benign biliary strictures are up 

to 20% with plastic stents and up to 30% with covered SEMS. Factors 

associated with recurrence include late presentation (> 6 months after liver 

transplant), severe stricture, biliary fistula, and need for high volume of blood 

transfusion in the intraoperative period (134, 149, 161). Table 3 compares 

multiple plastic stents strategy and covered SEMS in the treatment of benign 

biliary strictures. Overall, the duration of treatment and number of procedures 

was inferior with the covered SEMS, with similar success and complication 

rates, but with higher recurrence rates in SEMS group (149).  

PTBD is recommended for cases of severe duct to duct anastomosis strictures 

and failure in retrograde access for a combined approach attempt (“rendezvous” 

technique). PTBD is also considered the modality of choice for patients with 

surgically altered anatomy. The treatment consists of a balloon dilation of the 

stricture (4 to 10 mm) followed by the insertion of an internal-external biliary 

stent (8.5 to 12F). Elective catheter exchange should be performed on average 

every three weeks, for at least three months. Success rates of this approach 

range to 40% to 89.5% with an average 12% relapse rate. External biliary 

drainage is associated with significant morbidity and impairment in quality of life, 

with complication rates around 21%, including bleeding and bile leakage (162-

164). 

A meta-analysis was published in 2017 including 27 studies addressing 

endoscopic, percutaneous and surgical approaches for benign biliary strictures 

(165). Significant heterogeneity was observed regarding therapeutic protocols, 

types of stents, previous interventions, and endpoints definition. Overall, 

stricture resolution was described in 80% to 94% of the cases and the authors 

suggested that endoscopic approach should be prioritized given its safety 

profile, ease of implementation, and cost-effectiveness for cholecystectomy and 

liver transplant-related strictures (165). On the other hand, patients with 

strictures related to chronic pancreatitis can be initially considered for surgical 

therapy given the better long-term results with this approach (165). To date, 

PTBD has been being recommended as the “standard of care” for patients with 

biliary obstruction when ERCP failed. More recently, EUS-BD has emerged as a 

suitable option for those patients. Although data on EUS-BD still very limited, 



especially for benign diseases, some series suggest that this approach has a 

high success rate as a rescue therapy for cases of ERCP failure and also as 

initial approach (166-168).  Direct cholangioscopy (spyglass) is currently 

available in some centers as an interesting option that allows the direct 

visualization of the stricture facilitatating its transposition in severe cases.	  Even 

though the device presents a high cost, an analysis performed in a Brazilian 

institution showed that this technique presented a cost lower than EUS-BD and 

PTBD (169). However, data on the use of EUS-BD and direct cholangioscopy in 

cases of benign biliary strictures still very limited and these procedures should 

be considered only in selected centers with high expertise and when PTBD is 

not available or cannot be performed.  

Recommendations:  

a) Endoscopic therapy with balloon dilation and placement of multiple plastic 

stents is the first-line approach for benign biliary strictures. (Class I) 

b) Fully covered SEMS could be considered as an alternative approach for 

anastomotic strictures as this strategy has been associated with lower number 

of procedures and reduced global cost of therapy (Class IIb). However, covered 

SEMS are associated with higher migration rates and more studies are needed 

to clarify the ideal length of time the stent should remain in place. 

c) PTBD is recommended in cases of failure or unavailability of ERCP, or when 

ERCP is not feasible, usually due to surgically altered anatomy (Class I).  

d) EUS-BD and direct cholangioscopy could be considered for selected cases 

of benign biliary strictures in highly specialized centers (Class IIb). More data is 

necessary before such modalities can be widely recommended. 

Dominant Strictures in PSC 

PSC is an autoimmune chronic cholestatic disease characterized by 

inflammation, fibrosis and strictures of intra- or extrahepatic bile ducts. Details 

about diagnostic approaches and treatment of patients with PSC are outside the 

scope of this paper and are outlined elsewhere (170). Dominant stricture (DS) is 

defined as a stenosis ≤1.5 mm in diameter in the common bile duct and/or ≤ 1.0 



mm in the hepatic duct (171). DS are present in almost half of patients at initial 

presentation of PSC. Up to 60% of the subjects will develop at least one DS 

during the course of the disease (172, 173). Abdominal ultrasound and 

computerized tomography are of little value in patients with clinically suspected 

DS. MR cholangiography has sensitivity and specificity comparable to ERCP 

and, therefore, should be considered the modality of choice for diagnosis and 

therapeutic planning of DS (174-176). 

The therapeutic approach to DS can be endoscopic, percutaneous or surgical. 

DS are usually amenable to endoscopic treatment. Even so, therapeutic 

intervention should be reserved for symptomatic patients since there is no 

evidence of benefit for treatment of asymptomatic subjects (171, 176, 177). 

Prophylactic antibiotics are recommended for prevention of post-procedure 

bacterial cholangitis in patients with PSC who undergo ERCP (171, 176, 177). 

Treatment of DS should be performed either by balloon or passage dilators 

(171, 176, 177). Stent placement after dilation is not routinely recommended as 

it can increase the risk of bacterial cholangitis. On the other hand, stenting can 

be necessary in cases of severe strictures and, in those patients, stents should 

be kept for a short period of time (176, 178, 179). Bile duct stones, if present, 

should always be removed and if located above a stricture, this should be 

dilated before the removal of the stones. Endoscopic therapy has been 

associated with radiological, laboratory, and clinical improvement in patients 

with PSC. In addition, endoscopic therapy of DS in PSC seems to improve 

prognosis and increase survival (171, 180).  

 Percutaneous approach should be reserved for patients with ERCP 

failure or unavailability, or when the procedure is not feasible due to surgically 

altered anatomy (176, 181, 182). Complication rate is slightly higher with the 

percutaneous treatment, including local pain, hepatic artery injury, hemobilia 

and cholangitis (176, 181, 182).  

Surgical therapy of DS, including hepaticojejunostomy, increases significantly 

the risk of recurrent bacterial cholangitis and might hamper access for eventual 

LT. Therefore, over the last years, a surgical approach has been largely 

replaced for nonsurgical options in the treatment of PSC (176, 183). 



Incidence of CCC is significantly high in patients with PSC and it should be 

suspected in every subject with rapid clinical deterioration, jaundice and weight 

loss. CCC should also be considered in all PSC patients with a DS, especially in 

the presence of progressive biliary dilatation or thickening of bile duct wall (184, 

185). Almost half of the cases of CCC are detected in the first year of the 

diagnosis of PSC (184, 185).  

In cases of suspected CCC, tumor markers, such as  carbohydrate antigen 19-9 

(CA 19-9) and carcinoembryonic antigen (CEA), should be measured. Alpha-

fetoprotein (AFP) is also recommended in cases of intrahepatic tumors. The 

imaging modality of choice in these cases is magnetic resonance 

cholangiopancreatography (MRCP) and if the diagnosis is not defined by the 

combination of imaging and tumor markers, the patient should be referred for 

ERCP. During ERCP, brush cytology coupled with fluorescence in situ 

hybridization (FISH) and biopsies should be performed in all intraductal 

strictures to rule out CCC (185). FISH can increase the sensitivity of cytologic 

samples evaluation from 30%-40% to 64% (186). 

Direct cholangioscopy can be considered, if available, as it allows direct 

visualization of bile duct and can guide biopsies of suspected areas, increasing 

sensitivity and specificity to values above 90% (187). Confocal laser microscopy 

has sensitivity of 98% with 67% specificity for indeterminate strictures and can 

be performed, even though it was not studied specifically in patients with PSC 

(188). If the lesion cannot be endoscopically assessed, percutaneous approach 

can be considered.  

If cholangiocarcinoma is strongly suspected but the diagnosis can not 

established by ERCP, the combination of positron emission tomography (PET) 

with computed tomography (PET-CT) can be useful to identify areas with high 

probability of malignancy prior to surgical approach (189). If the diagnosis is still 

uncertain after this approach, a close follow-up is recommended with new 

imaging and laboratory evaluation after three months.  

Recommendations: 



a) MR cholangiography has sensitivity and specificity comparable to ERCP and, 

therefore, should be recommended as the modality of choice for diagnosis and 

therapeutic planning of DS in patients with PSC (Class I). 

b) ERCP with balloon dilatation is the recommended approach in symptomatic 

patients with PSC and DS (Class I). Stent placement after dilation is not 

routinely recommended as it can increase the risk of bacterial cholangitis (Class 

III). Stenting can be necessary for a short period of time in cases of severe 

strictures (Class IIa). Ductal sampling (brush cytology and/or endobiliary 

biopsies) during ERCP is recommended for all patients with PSC and DS to rule 

out CCC (Class I). 

c) Prophylactic antibiotics are recommended for prevention of post-procedure 

bacterial cholangitis in patients with PSC who undergo ERCP (Class I). 

d) Percutaneous approach to treat DS in PSC should be reserved for cases of 

failure of ERCP, or when ERCP is not feasible, usually due to surgically altered 

anatomy (Class IIa). 

e) CCC should be suspected in patients with PSC and worsening cholestasis, 

new or progressive dominant stricture, weight loss and elevated serum CA19-9 

(Class I). ERCP with ductal sampling (brush cytology and/or endobiliary 

biopsies) is recommended in cases of suspected CCC (Class I). FISH can 

increase the sensitivity of cytologic samples and should be performed if 

available (Class I). Direct cholangioscopy and confocal laser microscopy can be 

recommended for the diagnosis of cholangiocarcinoma in PSC, if available 

(Class IIa). 
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Figure 1: Barcelona Clinic Liver Cancer Group (BCLC) algorithm for staging and 

treatment of hepatocellular carcinoma (HCC) 

ECOG: Eastern Cooperative Oncology Group Performance Status scale; CPS: 

Child-Pugh score; RFA: radiofrequency ablation; LT: liver transplantation; 

TACE: trascatheter arterial chemoembolization 
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Figure 2. Suggested approach to distal malignant obstruction. 

  



 

 

Figure 3. The Bismuth–Corlette	  classification system for  biliary strictures 

 

 

  



 
Figure 4. Suggested approach to hilar malignant obstruction. 

 

 

 

 

 

 

 

 



 

Figure 5. Suggested approach to liver transplant patients with elevated liver 

enzymes and/or biliary symptoms 

 

 

 

 

 

 

 

 

  



Table 1. Relative and absolute contraindications to transarterial 

chemoembolization (TACE) 

 
Relative contraindications 

• Tumour burden >50% of total liver volume or large tumors (> 10 cm) 

• Biliary-enteric anastomosis or biliary stent 

• Severe comorbidities that compromise organ function 

• Biliary dilatation 

• Allergy to iodine contrast: desensitization can be used in these cases 

• Untreated varices at high risk of bleeding 

Absolute contraindications 

• Child-Pugh C or Child-Pugh B decompensated cirrhosis1 

• Macrovascular invasion of the main portal branches or the main portal vein 

• Impaired portal vein blood flow (portal vein thrombus2 or hepatofugal blood 

flow) 

• Technical contraindications to hepatic intra-arterial treatment (e.g., 

untreatable arterio-venous fistula) 

• Renal insufficiency (creatinine ≥2 mg/dL or creatinine clearance ≤30 

mL/min) 

Modified from: EASL. J Hepatol 2018 
1Including jaundice, clinical hepatic encephalopathy, and refractory ascites 

and/or hepatorenal syndrome; 2Segmental or sub-segmental portal vein 

obstruction are not contraindications to TACE if the treatment is selective 

 

  



Table 2. Relative and absolute contraindications to transarterial 

radioembolization (TARE) 

 
Relative contraindications 

• ECOG ≥ 2 

• Infiltrative tumors 

• Tumor involving more than 50% of the liver 

• Transaminases higher than 5 times the upper limit of normal 

• Bilirubin levels > 2 mg/dL 

Absolute contraindications 

• Child-Pugh C or Child-Pugh B ≥ 9 points  

• Decompensated cirrhosis or history of recent decompensation (e.g., tense 

ascites, variceal bleeding, hepatic encephalopathy) 

• Uncorrectable shunt to the gastrointestinal tract 

• Lung shunting >20% (resin microspheres) or estimated radiation dose to 

the lungs >30 Gy with a single administration or cumulative dose of 50 Gy 

Modified from:	  Venkatanarasimha N, Gogna A, Tong KTA, et al. Clin Radiol 

2017 

 

 

 

 

 

 

 

 

 



Table 3. Comparison of multiple plastic stents strategy and covered SEMS in 

the treatment of benign biliary strictures 

 Multiple plastic stents Covered SEMS 

Duration of treatment 12 months ± 6 months 

Number of procedures 4-5 2 

Success rate according 
the type of stricture 

  

Postcholecystectomy 87% - 100% 62% - 100% 

Anastomotic 82% - 98% 87% - 100% 

Non-anastomotic 50% - 75% NA 

Chronic pancreatitis 66% - 90% 79% - 84% 

Complication rate 4% – 16% 4% - 18% 

Stent migration 5% - 33% 4% - 47% 

Recurrence 0 – 20% 5% - 32% 

Cost US$ 16,095 US$ 6,903 

SEMS = self-expandable metallic stent 

 


