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COVER LETTER 

We intend to submit our manuscript, an original article, entitled Endoscopic palliation of 

malignant biliary strictures: A single center experience, to the Portuguese Journal of 

Gastroenterology. Our study assessed the outcomes of ERCP guided biliary drainage on the 

palliative care of patients with malignant biliary obstructions treated at Centro Hospitalar 

Tâmega e Sousa, E.P.E., and identified patient and tumor related factors with significant impact 

on patients’ survival. We believe our work is relevant for the readership of this journal, since it 

provides a detailed characterization of hard and surrogate outcomes of an extensively used 

Gastroenterology technique on a specific population. This manuscript has not been published 

and is not under consideration for publication in any other journal. All authors approved the 

manuscript and its submission to this journal, and have no conflicts of interest. 
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ABSTRACT AND KEYWORDS 27 

Background and Aims: Malignant biliary strictures (MBS) are generally associated with 28 

advanced neoplasms at the time of diagnosis and with a poor prognosis. In most cases, the only 29 

therapeutic option is palliative care. Endoscopic retrograde cholangiopancreatography (ERCP) 30 

guided biliary drainage is the standard of care for these patients. The aim of this study was to 31 

evaluate the outcomes of this technique on a population of patients with unresectable or 32 

inoperable MBS and to assess the impact of certain factors on patients’ survival. 33 

Methods: A retrospective analysis of patients with an unresectable/inoperable MBS who 34 

attempted ERCP guided biliary drainage at Centro Hospitalar Tâmega e Sousa from January 1st, 35 

2013 to September 30th, 2016 was performed. The outcomes evaluated included technical 36 

success, functional success, early and late complications, stent patency and patient survival. A 37 

multivariate analysis was performed to identify the variables associated with survival. 38 

Results: Seventy-seven patients were included in the study. Mean patient age was 76.7 years. 39 

The most frequent cause of MBS was pancreatic carcinoma (48.1%), followed by 40 

cholangiocarcinoma (31.2%). Technical success of the first ERCP guided biliary drainage was 41 

66.2%. Median total bilirubin relative decrease was 71.1%. Early and late complications rates 42 

were 26% and 31.8%, respectively. Median stent patency was 68 days and median patient 43 

survival after biliary drainage was 98 days. In multivariate analysis, age at diagnosis, etiology of 44 

the stricture, pretreatment total bilirubin and leukocyte levels were significantly associated with 45 

survival. 46 

Conclusions: ERCP guided biliary drainage outcomes depend on patient and tumor 47 

characteristics, as well as on institutional volume and experience. Patient survival is related to 48 

age at diagnosis, etiology of the stricture and pretreatment total bilirubin and leukocyte levels. 49 

Key messages: ERCP guided biliary drainage is the cornerstone of palliative care for most 50 

patients with MBS. Patient and tumor characteristics influence patients’ prognosis. 51 

Keywords: malignant biliary strictures; palliation; ERCP; biliary drainage.  52 
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RESUMO E PALAVRAS-CHAVE 53 

Introdução e Objetivos: As obstruções biliares por patologia maligna (OBPM) estão geralmente 54 

associadas a neoplasias avançadas e a um mau prognóstico. A maioria tem indicação para 55 

tratamento paliativo, sendo a drenagem biliar por colangiopancreatografia retrógrada 56 

endoscópica (CPRE) a abordagem-padrão nestes casos. O objetivo deste estudo foi avaliar os 57 

resultados desta técnica em pacientes com OBPM irressecável/inoperável e avaliar o impacto 58 

de alguns fatores na sobrevida.  59 

Métodos: Realizou-se uma análise retrospetiva dos doentes com OBPM irressecável/inoperável 60 

submetidos a drenagem biliar por CPRE no Centro Hospitalar Tâmega e Sousa entre 01-01-2013 61 

e 30-09-2016. Os resultados avaliados incluíram: sucesso técnico, sucesso funcional, 62 

complicações precoces e tardias, patência da prótese e sobrevida. Realizou-se uma análise 63 

multivariada para identificar as variáveis com impacto na sobrevida dos doentes. 64 

Resultados: Foram incluídos neste estudo 77 doentes com uma idade média de 76,7 anos. A 65 

causa mais frequente de OBPM foi o carcinoma pancreático (48,1%), seguido do 66 

colangiocarcinoma (31,2%). O sucesso técnico do primeiro procedimento foi de 66,2%. A 67 

mediana da diminuição da bilirrubina total foi de 71,1%. As taxas de complicações precoces e 68 

tardias foram de 26% e 31,8%, respetivamente. As medianas da patência da prótese e da 69 

sobrevida após a drenagem biliar foram de 68 e 98 dias, respetivamente. Na análise 70 

multivariada, a idade, a etiologia da obstrução e os níveis pré-tratamento de bilirrubina total e 71 

de leucócitos associaram-se significativamente com a sobrevida. 72 

Conclusões: Os resultados da drenagem biliar por CPRE estão relacionados com as 73 

características do doente e do tumor, bem como com o volume e a experiência da instituição. A 74 

sobrevida dos doentes depende da idade, da etiologia da OBPM e dos níveis pré-tratamento de 75 

bilirrubina total e de leucócitos. 76 

Mensagens-chave: A drenagem biliar por CPRE é um fulcral no tratamento paliativo das OBPM. 77 

As características do doente e do tumor influenciam o prognóstico. 78 
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Palavras-chave: obstruções biliares por patologia maligna; tratamento paliativo; CPRE; 79 

drenagem biliar.  80 
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INTRODUCTION 81 

Malignant biliary strictures (MBS) are rare, but their incidence seems to be increasing with 82 

time and they are generally associated with a poor prognosis [1-3]. They are caused by a variety 83 

of neoplasms and can occur as the initial manifestation of the disease or appear with its 84 

progression [1]. The most common causes of MBS are pancreatic carcinomas and 85 

cholangiocarcinomas [1, 2, 4]. Less frequent causes of MBS include ampullary carcinomas, 86 

duodenal primary carcinomas, neuroendocrine pancreatic tumors, gallbladder carcinomas, 87 

primary or secondary liver neoplasms and hilar obstructions by porta hepatis adenopathies 88 

secondary to locoregional metastases or lymphomas [1, 2, 4]. Biliary obstructions occur in 70-89 

90% of patients with neoplasms involving the biliary tree [2] and 75% of cephalopancreatic 90 

ductal adenocarcinomas manifest with jaundice [5]. 91 

MBS are classified, according to their location, in intra- and extra-hepatic [6, 7]. Intra-92 

hepatic focal malignant obstructions are rare and frequently found incidentally [7]. Since most 93 

of these cases do not have indication for biliary drainage, they will not be included in this study. 94 

Extra-hepatic (hilar or distal) strictures are the most common causes of MBS [7], and 95 

usually manifest with nonspecific symptoms, like jaundice, pruritus, anorexia and malaise, which 96 

can also be present in benign conditions [1, 2]. Cholestasis is associated with debilitating 97 

symptoms and can interfere with cellular immunity and cause immunosuppression, facilitating 98 

tumor growth and metastatic spread [1, 5]. It also predisposes patients to infection, systemic 99 

inflammatory response syndrome and sepsis [1, 5]. Furthermore, cholestasis reduces the bile 100 

flow to the enteric system, impairing fat soluble vitamins absorption and predisposing the 101 

patient to the associated complications [1]. 102 

Hilar MBS are less frequent than the distal causes, and include cholangiocarcinomas and 103 

neoplasms involving the hepatic confluence by direct extension from the gallbladder, liver or 104 

metastatic nodal disease [4, 6]. 105 
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Contrast enhanced computed tomography (CT) and/or magnetic resonance 106 

cholangiopancreatography (MRCP) are necessary for diagnosis, adequate assessment of tumor 107 

relations to the biliary and vascular anatomy and for treatment planning [4]. The role of 108 

pathological analysis on determining the etiology of the obstruction is limited by its low 109 

sensitivity [8, 9]. 110 

The poor prognosis associated with MBS is secondary to the locoregional invasiveness of 111 

these neoplasms, high rate of distant metastases, late symptomatology onset and higher 112 

incidence in the elderly, which makes them frequently unresectable and/or inoperable at the 113 

time of diagnosis [3, 8]. Although in certain cases downstaging is possible, with neoadjuvant 114 

chemo- and/or radiotherapy, making some tumors resectable, in most cases the only 115 

therapeutic option is palliative care [1, 3]. 116 

Biliary drainage is the cornerstone of treatment of such obstructions, as it provides 117 

symptomatic relief and quality of life improvements, avoids some of the complications 118 

associated with cholestasis and jaundice, prolongs survival, and, in some cases, enables 119 

“bridging” to curative surgical treatment [1, 10-12]. Biliary drainage can be achieved by three 120 

distinct approaches: bilioenteric anastomosis (a General Surgery procedure), percutaneous 121 

biliary drainage (an Interventional Radiology procedure) and endoscopic biliary drainage (by 122 

endoscopic retrograde cholangiopancreatography (ERCP) or, more recently, by endoscopic 123 

ultrasound, both Gastroenterology procedures) [2, 13]. 124 

In the past, biliary drainage was confined to surgical bypass, but recently minimally 125 

invasive techniques have assumed an increasingly important role [4, 12]. Surgical bypass, when 126 

feasible, is associated with low recurrent jaundice rates (2-5%) but with higher morbi-mortality 127 

rates compared to minimally invasive techniques, and is more expensive [2, 4, 14]. ERCP guided 128 

biliary drainage is the standard of care and is preferred to percutaneous biliary drainage for most 129 

extra-hepatic malignant strictures, since it is less invasive and provides similar results [1, 11]. For 130 

hilar lesions, namely type II-IV hilar MBS, percutaneous biliary drainage seems to provide a 131 
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higher success rate and less infectious complications [1, 11]. Furthermore, minimally invasive 132 

biliary drainage procedures allow evaluation of the biliary tree anatomy and tissue sample 133 

collection for pathological analysis [15]. 134 

ERCP stents are in constant technological evolution and may be divided into two major 135 

categories: plastic stents (PS) and self-expandable metallic stents (SEMS) [1-4, 6]. The selection 136 

between these two types of stents depends on diagnostic certainty, expected survival and cost-137 

efficacy relation, and must be personalized according to the characteristics of each patient [1, 138 

16, 17]. 139 

The aim of our retrospective analysis was to evaluate ERCP guided biliary drainage 140 

outcomes, namely technical and functional success rates, early and late complications, stent 141 

patency and survival on patients with unresectable or inoperable MBS admitted to Centro 142 

Hospitalar Tâmega e Sousa (CHTS) between January 1st, 2013 and September 30th, 2016. 143 

Additionally, we evaluated the impact of certain demographic, clinical, biochemical and 144 

treatment-related factors on patient survival.  145 
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MATERIALS AND METHODS 146 

A retrospective analysis of a prospective cohort of all consecutive patients with an 147 

unresectable or inoperable MBS that attempted palliative ERCP guided biliary drainage at CHTS 148 

from January 1st, 2013 to September 30th, 2016 was performed. The study was approved by the 149 

Hospital’s Ethical Committee and Administration Board. 150 

All patients, 18 years or older, with the diagnosis of a MBS with indication for palliative 151 

biliary drainage (based on disease extent or patients’ medical fitness), having undergone the 152 

first ERCP guided biliary drainage attempt from January 1st, 2013 to September 30th, 2016 at 153 

CHTS were included in the study. Patients undergoing ERCP with stent placement as a “bridging” 154 

technique for a future therapy with a potentially curative intent and patients undergoing biliary 155 

drainage by other techniques, namely surgical, percutaneous or endoscopic ultrasonography 156 

guided, were excluded from the study.  157 

Diagnosis was based on clinical, laboratory and imaging results (ultrasonography, CT, 158 

MRCP and/or ERCP) and, when possible, pathological analysis of a biopsy or exfoliative cytology 159 

specimen.  160 

ERCP was performed by one of the authors, an experienced endoscopist, using a 161 

therapeutic duodenoscope. During the procedure, patients were under sedation, monitored 162 

and supervised by an anesthesiologist, in the prone position. After performing a cholangiogram, 163 

a guidewire was passed through the stricture and a biliary stent was placed using a delivery 164 

system. Both PS and SEMS were used. Sphincterotomy was performed when necessary to 165 

facilitate more complex stenting procedures.  166 

Data was collected from the ERCP hospital registry and from the patients’ medical records 167 

from January 1st, 2013 until the patients’ death or until the end of the follow-up period 168 

(November 30th, 2016). Patients’ demographic information and American Society of 169 

Anesthesiologists (ASA) physical status classification were registered. Dates of malignancy 170 

diagnosis, biliary drainage and death were recorded. Imaging techniques results, pathological 171 
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reports, ERCP reports, hospital notes and blood laboratory analysis, before and after stent 172 

placement, were reviewed. 173 

The first ERCP with therapeutic intent performed in each patient was evaluated. If it failed 174 

to correctly place a stent and the procedure was later repeated, we also collected data from 175 

subsequent ERCP procedures (until effective stent placement), in order to evaluate the global 176 

efficacy of ERCP in this context. 177 

A descriptive statistical characterization of the studied population was performed. The 178 

biliary drainage outcomes assessed were: technical success (successful stent placement through 179 

the stricture and flow of bile or contrast medium through the stent), functional success 180 

(decrease in total bilirubin levels), early (≤30 days) and late (>30 days) complications rates, 181 

median overall stent patency (time between successful biliary drainage and stent occlusion, 182 

stent prophylactic substitution, patients’ death or end of follow-up period) and median stent 183 

patency until occlusion, and median survival (time between successful biliary drainage and 184 

patients’ death or end of follow-up period). Thirty-day mortality rate was calculated. Overall 185 

survival was evaluated and registered using a Kaplan-Meier curve. A multivariate analysis using 186 

Cox regression was performed in order to identify factors influencing patients’ survival. The 187 

studied variables included: age at diagnosis, sex, ASA classification, established diagnosis, 188 

pretreatment blood analysis levels (total bilirubin, hemoglobin, leukocytes, C-reactive protein 189 

(CRP), serum albumin, International Normalized Ratio (INR) and serum creatinine levels) and 190 

chemotherapy. A p-value of <0.05 was considered significant and 95% confidence intervals were 191 

used. The statistical analysis was performed using Stata (version 14.0 for MacOS) and SPSS 192 

(version 24.0 for MacOS).  193 
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RESULTS 194 

Seventy-seven patients were considered eligible for the study, and follow-up data until 195 

death or until the end of the data collection period (November 30th, 2016) was obtained for all. 196 

The characteristics of the study population are presented in Table 1. Mean age at diagnosis was 197 

76.7 years and 51.9% of the patients were male. 198 

The most frequent cause of MBS was pancreatic carcinoma (48.1% of patients), followed 199 

by cholangiocarcinoma (31.2%). It was not possible to determine the origin of the malignancy in 200 

3 patients (3.9%). Pathological diagnostic confirmation was obtained in only 20 patients (26%). 201 

During the period between January 1st, 2013 and September 30th, 2016 (45 months) 83 202 

ERCPs for MBS were performed. PS were used in 50 patients (89.3%) and SEMS in 6 (10.7%). 59 203 

patients (76.6%) underwent sphincterotomy to facilitate the biliary tree cannulation. 204 

Table 2 displays the ERCP guided biliary drainage outcomes. The first ERCP guided biliary 205 

drainage was technically successful in 51 of the 77 patients (66.2%).  A second attempt was 206 

performed in 6 patients with technical success in 5 (83.3%).  207 

Functional success was evaluated by the decrease in total bilirubin levels. Median 208 

pretreatment total bilirubin level was 17.9mg/dL and median post treatment total bilirubin level 209 

was 4.2mg/dL. The median absolute decrease was 11.3mg/dL and the median decrease rate was 210 

71.1%. 211 

Early complications occurred in 20 patients (26%) and included cholangitis (90%), 212 

pancreatitis (5%) and stent dysfunction (5%). Late complications occurred in 14 patients (31.8%) 213 

and included stent dysfunction (57.1%) and cholangitis (42.9%).  214 

Stents were functional at the end of the data collection period in 7 of the 56 patients in 215 

whom biliary drainage was technically successful (median follow-up time: 447 days). Planned 216 

stent substitution was performed in the absence of stent dysfunction in 6 patients (12.2%), 217 

occlusion occurred in 10 patients (20.4%) and 33 patients (67.3%) died before stent dysfunction 218 

or substitution. 219 
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Median overall stent patency was 68 days and median patency until occlusion was 57.5 220 

days. Kaplan-Meier cumulative patency analysis was performed (Figure 1). Patency cumulative 221 

rates were 71.4%, 40.4%, 23.1% and 9.2% at 1, 3, 6 and 12 months, respectively. 222 

There were no immediate deaths associated with the procedure. Thirty-day mortality rate 223 

after the first ERCP was 20.8%. At the end of the follow-up period only 7 patients (9.1%) were 224 

alive. A Kaplan-Meier cumulative survival analysis was performed, as shown in Figure 2. Median 225 

survival time after successful biliary drainage was 98 days. The curve shows that the survival 226 

rates after the first ERCP were 76.8%, 51.3%, 25.7% and 11.5% at 1, 3, 6 and 12 months, 227 

respectively. 228 

Multivariate analysis (Table 3) identified older age at diagnosis (Hazard Ratio (HR)=1.11, 229 

p=0.009), diagnosis of hepatic metastasis from non-hepatobiliopancreatic (HBP) primary 230 

neoplasms (HR=50.68, p=0.007), high pretreatment total bilirubin levels (HR=1.07, p=0.014) and 231 

high pretreatment leukocyte levels (HR=1.29, p=0.028) as negative predictors of survival.  232 
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DISCUSSION AND CONCLUSIONS 233 

Seventy-seven patients were included in the study and 40 of them were males (51.9%), 234 

which is similar to the results published by other studies [5, 18, 19]. On the other hand, the mean 235 

age of our population was 76.7 years, higher than that reported in other studies [12, 18-21], 236 

which may have had a negative effect on some outcomes evaluated in our study, namely 237 

survival. It also highlights the importance of palliative care of patients with MBS: elderly patients 238 

may be unfit for surgery and other aggressive approaches (even in the presence of resectable 239 

tumors) given their frailty, and a palliative approach may be the only viable therapeutic option 240 

in order to improve the patients’ quality of life. However, even though most patients were 241 

elderly, some were as young as 51 years of age. This reflects the aggressiveness of some of the 242 

underlying malignancies and the paucity of clinical signs and symptoms that could allow an early 243 

diagnosis, impeding a curative intent even in young patients. 244 

Patients ASA status was included as an indicator of their physical status. 46.2% of patients 245 

were classified as ASA-2 (mild to moderate systemic disease without functional impairment) and 246 

47.7% as ASA-3 (severe systemic disease with functional impairment). Therefore, even though 247 

ASA status did not influence survival on multivariate analysis, certain characteristics of the 248 

studied population, namely comorbidities and poor underlying physical condition, might have 249 

had a deleterious effect on biliary drainage outcomes and prognosis. 250 

The most common etiology of MBS was pancreatic carcinoma (48.1% of cases), followed 251 

by cholangiocarcinoma (31.2% of cases). Rarer causes included ampullary carcinoma, 252 

gallbladder carcinoma and hepatic metastasis from non-HBP primary neoplasms, resembling the 253 

frequencies reported by other authors [12, 19, 21]. Pathological diagnostic confirmation was 254 

obtained in 26% of patients; in the remainder, diagnosis was based on clinical, imaging and 255 

laboratory results. Similar pathological confirmation rates have been reported by other authors, 256 

reflecting the importance of imaging techniques on establishing diagnosis and treatment 257 

algorithms nowadays [18, 19]. Despite having a limited sensitivity and also the possibility of 258 
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associated morbidity due to the attempts to obtain the specimens, pathological analysis plays 259 

an important role on prognosis determination and treatment planning in some patients [8, 9], 260 

and endoscopists should be encouraged to collect tissue samples whenever possible. Combining 261 

biopsy and exfoliative cytology or performing multiple sample collections by one of these 262 

methods increases the sensitivity of the procedure [9]. New pathological techniques are 263 

currently being developed in order to improve analysis sensitivity and specificity [9]. 264 

Our results revealed an ERCP guided biliary drainage technical success rate of 66.2% on 265 

the first ERCP and of 83.3% on the second attempt, whenever the first failed. Some studies 266 

report higher technical success rates on the first ERCP, but similar rates on the second procedure 267 

[1, 11-13, 17]. According to the literature, the technique can fail for several reasons, such as 268 

difficulties on reaching the papilla, on cannulating the bile ducts or on retrogradly passing the 269 

stenosis, and success rate is influenced by the endoscopist’s experience, volume of procedures 270 

performed in the center, adequate patient sedation and type of neoplasms included in the 271 

study, and is not influenced by the type of stent used [11, 22]. In our institution, more than 200 272 

ERCPs are performed annually by a single endoscopist. The lower technical success rate found 273 

in our study may be related to endoscopist´s experience or institutional volume but also to the 274 

advanced stage of some malignancies, therefore impeding the passage of the duodenoscope 275 

through the duodenum, the papilla or the stricture, and to the heterogeneity of neoplasms 276 

assessed, including hilar cholangiocarcinomas and hepatic metastasis from non-HBP primary 277 

neoplasms, with an associated increase in the technical difficulty of the procedure. 278 

Median pretreatment total bilirubin level was 17.9mg/dL, and patients with a technically 279 

successful ERCP had a median decrease in total bilirubin level of 11.3mg/dL. 43 patients (76.8%) 280 

had a total bilirubin decrease rate superior to 20%, a similar proportion to that obtained by 281 

Abraham and colleagues (78%) [21]. The median decrease rate observed in this series was 282 

71.1%, indicating that most patients have a significant improvement in cholestasis after the 283 

procedure. We also evaluated the percentage of patients with normalization of the total 284 
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bilirubin level (post-treatment bilirubin levels ≤2mg/dL), and verified that it only occurred in 12 285 

patients (21.4%). Weston and colleagues reported a much higher normalization rate (76%) [23]. 286 

However, it must be considered that the post-treatment total bilirubin level was obtained by 287 

retrospectively reviewing patients blood analysis results available on their medical records 288 

(either performed while the patient was still admitted to the hospital or after discharge) and 289 

that it may not reflect the lowest total bilirubin level reached over the post-treatment period, 290 

as would be ideal. According to the available literature, some patient and tumor related factors 291 

seem to decrease the likelihood of functional success, namely high pretreatment bilirubin levels, 292 

INR≥1.5 and the presence of diffuse liver metastases [11]. 293 

In this series, post-ERCP early complications occurred in 26% of patients. The most 294 

frequent early complication was cholangitis, as was expected from the literature review [11, 12, 295 

18, 24]. At our institution, ESGE guidelines are followed, and antibiotic prophylaxis is only 296 

administered to high risk patients or if incomplete biliary drainage is anticipated [11]. However, 297 

broad-spectrum antibiotics are prophylactically administered to all patients in some centers, 298 

which might be responsible for the lower complication rates reported in those centers (5-10%), 299 

with a significantly lower incidence of infection [18, 24]. 300 

  Late complications occurred in 31.8% of patients, and were more frequently observed in 301 

patients with PS (32.5% vs 25.0%), as expected. The most common late complication was stent 302 

dysfunction, followed by cholangitis, as reported by others [11]. Our overall late morbidity rate 303 

reflects the PS morbidity rate, since it was used in 89.3% of patients. The difference in late 304 

complications rates between the two stent types is in accordance with that reported in the 305 

literature [1-4, 11, 12, 17, 18].  306 

Median overall stent patency was 68 days (2.3 months). This variable included patients 307 

who had their stents prophylactically substituted, who died before stent dysfunction and who 308 

had the stent still patent at the end of the follow-up period. It is important to remember that PS 309 

were used in most patients, and that this type of stent is associated with a shorter stent patency 310 
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than SEMS, as indicated in a meta-analysis performed by Moss and colleagues: median PS 311 

patency varied from 2 to 5.5 months and median SEMS patency from 3.7 to 9.1 months [25]. 312 

Median patient survival in our study population, from the first successful biliary drainage, 313 

was 98 days (3.3 months), which is less than that reported in the literature (4-7.4 months) [12, 314 

19]. The shorter survival reported in our series may be related to a relatively older population 315 

group with a poorer physical status in comparison to other similar studies, to the exclusion of 316 

patients with possible indication for a curative intent treatment and to the inclusion of 317 

malignancies with an overall worse prognosis. 318 

In multivariate analysis, four factors were identified as independent negative predictors 319 

of survival: older age at diagnosis, diagnosis of hepatic metastases from non-HBP primary 320 

neoplasms, high pretreatment total bilirubin levels and high pretreatment blood leukocyte 321 

levels. Older age at diagnosis, as previously discussed, is frequently associated with a poorer 322 

functional status, the probable reason for the shortened survival. This correlation has also been 323 

reported by others [5, 26]. Controversially, Weaver and colleagues indicated that an older age 324 

at diagnosis was associated with a prolonged survival, stating that it was possibly because older 325 

people tend to have less aggressive tumors [19]. Such association, to the best of our knowledge, 326 

has not been reported elsewhere. Regarding the etiology of the stricture, our analysis showed 327 

that hepatic metastases from non-HBP primary neoplasms were associated with a poor 328 

prognosis, probably because they reflect an advanced stage of a neoplasm unresponsive to 329 

systemic therapy. Similarly to our findings, hyperbilirubinemia has been reported in the 330 

literature to be negatively associated with survival, probably because cholestasis facilitates 331 

tumor growth and metastatic spread and predisposes patients to a variety of complications [5, 332 

27]. As suggested by our study, high blood leukocyte levels seem to be an independent predictor 333 

of shorter survival, especially in patients with pancreatic carcinomas [28]. Some authors have 334 

described a correlation between the intensity of the systemic inflammatory response and the 335 

aggressiveness of such neoplasms [29]. Several studies have identified a variety of other factors 336 
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significantly affecting survival. Some of these covariates were included in our study but were 337 

not found to be significant predictors of survival (hemoglobin, serum albumin and 338 

chemotherapy), and others were not assessed (clinical stage) [12, 28]. The identification of 339 

survival predictors is very important for prognosis assessment and treatment planning. 340 

However, because study designs and population characteristics are widely variable between 341 

studies, there is no consensus on what factors should be used for prognosis determination. 342 

Our investigation presents some limitations. We studied a small heterogeneous 343 

population group assisted at a single institution, which reduces the probability of finding 344 

statistically significant results and affects the generalizability of the study. The fact that we 345 

included patients older than those enrolled in most of the studies published in the literature 346 

may help to fill a blank space in the prognostic evaluation of the more elderly. In a retrospective 347 

study, like ours, misclassification bias is more likely to occur and data may not be available for 348 

analysis. A careful and organized data collection was performed to minimize these possible error 349 

sources. Selection bias may also have occurred: patients with an initial indication for a 350 

potentially curative treatment attempt were excluded from the study even if their disease was 351 

considered “borderline resectable” on admission; some of these patients may have been later 352 

considered not resectable. This would make them eligible for our study, possibly changing the 353 

baseline characteristics of our population (like age and comorbidities), as well as some of the 354 

outcomes assessed, namely overall survival. 355 

Few studies have focused on palliative biliary drainage, and to our knowledge only one 356 

comparable study has been developed in Portugal, which focused on hilar cholangiocarcinomas 357 

and not on all MBS [18]. Therefore, we consider our study to be of great utility, locally and in 358 

other centers, not only because it reinforces the usefulness of ERCP guided biliary drainage on 359 

the palliative care of MBS, but also because it encourages the development of early diagnosis 360 

approaches and of new algorithms for prognosis prediction, therefore ensuring a more 361 

individualized and cost-effective approach. It also stimulates the development of a prospective 362 
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multicentric study on ERCP guided biliary drainage. This study design would guarantee better 363 

study conditions with a closer follow-up and a more accurate assessment of patient and tumor 364 

characteristics and of primary and secondary outcomes. 365 

Another challenge for the near future is the development of techniques that provide a 366 

sustained symptomatic relief. Endoscopic procedures currently under investigation and showing 367 

promising results include intraductal radiofrequency ablation, photodynamic therapeutics and 368 

intratumoral injection of chemotherapeutic and immunologic agents [5, 6]. These techniques 369 

will probably play and increasingly important role on the palliation of MBS.  370 
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TABLES AND FIGURES LEGENDS 

Table 1 – Characteristics of the studied population. 

SD – standard deviation; ASA – American Society of Anesthesiologists; IQR – 

Interquartile range; CRP – C-Reactive Protein; INR – International Normalized Ratio. 

Table 2 - ERCP guided biliary drainage outcomes. 

ERCP – endoscopic retrograde cholangiopancreatography; IQR – Interquartile range; 

CI – confidence interval. 

Table 3 - Multivariate analysis of possible predictors of survival. 

HR – Hazard Ratio; CI – Confidence Interval; ASA – American Society of 

Anesthesiologists; HBP – hepatobiliopancreatic; INR – International Normalized 

Ratio; CRP – C-Reactive Protein. 

Figure 1 - Kaplan-Meier cumulative stent patency curve showing stent patency after 

successful ERCP guided biliary drainage in patients with unresectable/inoperable 

malignant biliary strictures treated at CHTS from January 1st, 2013 to September 30th, 

2016.  

Figure 2 - Kaplan-Meier cumulative survival curve showing patients’ survival after 

successful ERCP guided biliary drainage in patients with unresectable/inoperable 

malignant biliary strictures treated at CHTS from January 1st, 2013 to September 

30th, 2016. 

  



 

 24 

TABLES 
 

Table 1 – Characteristics of the studied population 
Age at diagnosis (years)  

Mean (SD) 76.7 (9.6) 
Range 51-94 

Sex (n (%)) 

Male 40 (51.9) 
Female 37 (48.1) 

ASA classification (n (%)) 

1 0 (0) 

2 30 (46.2) 
3 31 (47.7) 

4 4 (6.2) 

Diagnosis (n (%)) 
Pancreatic carcinoma 37 (48.1) 

Cholangiocarcinoma 24 (31.2) 

Ampullary carcinoma 7 (9.1) 

Gallbladder carcinoma 1 (1.3) 
Hepatic metastasis 5 (6.5) 

Indeterminate malignant obstruction 3 (3.9) 

Anatomopathological confirmation (n (%)) 

Yes 20 (26.0) 

No 57 (74.0) 

Pretreatment blood indices 

Total bilirubin levels (mg/dL) 
Median (IQR) 17.9 (12.3-23.8) 

Hemoglobin levels (g/dL) 

Median (IQR) 11.3 (10.2-12.6) 
Leukocyte levels (103/μL) 

Median (IQR) 7.65 (6.15-9.58) 

CRP levels (mg/L) 

Median (IQR) 32.8 (18.1-74.9) 
Albumin levels (g/dL) 

Median (IQR) 2.7 (2.2-3.2) 

INR levels 
Median (IQR) 1.07 (0.98-1.15) 

Creatinine levels (mg/dL) 

Median (IQR) 0.9 (0.7-1.2) 

Chemotherapy (n (%)) 

Yes 6 (7.8) 

No 71 (92.2) 

SD – standard deviation; ASA – American Society of Anesthesiologists; IQR 
– Interquartile range; CRP – C-Reactive Protein; INR – International 
Normalized Ratio.  
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Table 2 – ERCP guided biliary drainage outcomes 
Technical success rate (n (%)) 

First ERCP 51 (66.2) 

Second ERCP (if first ERCP failed) 5 (83.3) 

Functional success 

Post-treatment total bilirubin levels (mg/dL)  
Median (IQR) 4.2 (2.3-9.0) 

Decrease in total bilirubin levels (mg/dL)  

Median (IQR) 11.3 (4.5-17.0) 
Total bilirubin decrease rate (%)  

Median (IQR) 71.1 (40.3-86.7) 

Normalization of total bilirubin levels (≤2mg/dL) (n (%)) 

Yes 12 (21.4) 
No 44 (78.6) 

Total bilirubin decrease rate >20% (n (%)) 

Yes 43 (76,8) 

No 13 (23,2) 

Complications 

Early complications (n (%))  

Overall incidence 20 (26) 
Cholangitis 18 (90) 

Pancreatitis 1 (5) 

Stent dysfunction 1 (5) 
Late complications (n (%))  

Overall incidence 14 (31.8) 

Stent dysfunction 8 (57.1) 
Cholangitis 6 (42.9) 

By stent type  

Plastic stents 13 (32.5) 

Self-expandable metallic stents 1 (25) 
Stent patency 

End of Patency (n (%))  

Occlusion 10 (17.9) 
Planned substitution 6 (10.7) 

Death 33 (58.9) 

End of follow-up time 7 (12.5) 

Overall patency time (days)  

Median (95% CI) 68.0 (45.6-90.4) 

Patency time until occlusion (days)  

Median (IQR) 57.5 (11.5-135.3) 

Survival 

Median survival (95% CI) (days) 98.0 (60.5-135.5) 

Procedure-associated mortality (n (%)) 0 (0) 

30-day mortality (n (%)) 13 (23.2) 
ERCP – endoscopic retrograde cholangiopancreatography; IQR – 
Interquartile range; CI – confidence interval. 
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Table 3 – Multivariate analysis of possible predictors of survival 
Variables HR 95% CI p-value 

Age at diagnosis 1.11 1.03-1.20 0.009 

Gender (female vs male) 1.38 0.46-4.13 0.561 

ASA Classification   0.216 

ASA-2 Ref   
ASA-3 2.26 0.79-6.52 0.131 

ASA-4 0.65 0.14-3.02 0.582 

Diagnosis   0.039 
Pancreatic carcinoma Ref   

Cholangiocarcinoma 0.77 0.31-1.92 0.571 

Hepatic metastasis from non-
HBP primary neoplasms 

50.68 2.87-895.86 0.007 

Ampullary carcinoma 1.24 0.26-5.93 0.790 

Unknown 1.20 0.28-5.12 0.801 

Pretreatment total bilirubin 1.07 1.01-1.13 0.014 

Pretreatment serum albumin 1.63 0.67-3.98 0.281 

Pretreatment hemoglobin 1.10 0.84-1.44 0.484 

Pretreatment INR 6.12 0.20-185.81 0.297 

Pretreatment blood leukocyte 1.29 1.03-1.62 0.028 
Pretreatment CRP 0.99 0.97-1.01 0.314 

Pretreatment serum creatinine 1.77 0.74-4.21 0.197 

Chemotherapy (no vs yes) 0.70 0.09-5.40 0.729 

  

HR – Hazard Ratio; CI – Confidence Interval; ASA – American Society of 
Anesthesiologists; HBP – hepatobiliopancreatic; INR – International 
Normalized Ratio; CRP – C-Reactive Protein. 
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FIGURES 
 

 
 

Figure 1 – Kaplan-Meier cumulative stent patency curve showing stent patency after successful 

ERCP guided biliary drainage in patients with unresectable/inoperable malignant biliary 

strictures treated at CHTS from January 1st, 2013 to September 30th, 2016.  

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 2 – Kaplan-Meier cumulative survival curve showing patients’ survival after successful 
ERCP guided biliary drainage in patients with unresectable/inoperable malignant biliary 
strictures treated at CHTS from January 1st, 2013 to September 30th, 2016. 
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Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines.

Systematic review articles should not exceed 4,000 words, excluding up to 6 tables or

"gures and up to 100 references.

Systematic Reviews can be presented in the Introduction, Methods, Results,

Discussion format. The subject must be clearly de"ned. The objective of a systematic

review should be to produce an evidence-based conclusion. The Methods should give

a clear indication of the literature search strategy, data extraction, grading of

evidence and analysis. We strongly encourage authors to comply with the Preferred

Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines

(http://www.prisma-statement.org/).

Systematic review articles should not exceed 4 000 words, excluding up to 6 tables or

"gures and up to 100 references.

Clinical case studies should include the following sections: Introduction, Clinical

Case, and Discussion. Clinical Case Studies should not exceed 2,000 words excluding

up 25 references. We strongly encourage authors to comply with the CARE guidelines

(http://www.care-statement.org/).

Editorials are normally written at the invitation of the editor and consist of

commentary on articles published in the journal or on subjects of particular

http://www.karger.com/Journal/Guidelines/272027#top
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relevance. Editorials should not exceed 1,500 words and 20 references and may

include 1 table and 1 "gure. An abstract is not required, but this section should have a

title and keywords in Portuguese.

Letters to the Editor should consist of critical comments on an article published in

the journal or a short note on a particular topic or clinical case. Letters to the Editor

should not exceed 600 words and 10 references and may contain 1 "gure or table.

Images in gastroenterology and hepatology This section is intended for the

publication of clinical, radiological, histological, and surgical images related to

gastroenterological or hepatological cases. The title should have no more than 8

words. There should be 3 or less authors. Images should be of high quality and

educational value and may be in color or black and white. Up to 4 "gures will be

published. Captions should be brief and informative. Arrows or other symbols should

be included as needed to facilitate understanding of the images. The text should not

exceed 500 words, up to 5 references but without tables or plots, and should include

a short clinical history and relevant data from the physical examination, laboratory

tests, and clinical progression as appropriate. An abstract is not required, but this

section should have a title and keywords in Portuguese.

Endoscopic snapshots This section is intended for the publication of rare or

educational cases or novel techniques in digestive endoscopy. The text should not

exceed 500 words and up to 5 references. Up to 3 "gures with brief captions may be

included. Figures may be in color. An abstract is not required, but this section should

have a title and keywords in Portuguese.

Guidelines In general, published statements intended to guide clinical care (e.g.,

guidelines, practice parameters, recommendations, consensus statements, and

position papers) should describe:

the clinical problem to be addressed

the mechanism by which the statement was generated

a review of the evidence for the statement (if available)

the statement on practice itself

To minimize confusion and to enhance transparency, such statements should begin

with the following bulleted phrases, followed by brief comments addressing each

phrase: What other guideline statements are available on this topic? Why was this

guideline developed? How does this statement di#er from existing guidelines? Why

does this statement di#er from existing guidelines? Guidelines should not exceed

4,000 words, excluding up to 6 tables or "gures and up to 100 references.

&

Arrangement

The preferred word processing program is MS Word. The cover letter, the manuscript,

the tables and "gures, and multimedia "les must be submitted in separate "les. The

manuscript "le must contain all the text elements in the following order: title page,

abstract and keywords, main text, acknowledgments, references, table and "gure

legends. Tables, "gures, and multimedia "les should be submitted as separate "les

according to the instructions below. Automatic line numbering should be used

continuously from the title page through to the "nal page. All pages should be

numbered, starting from the title page, including "gure legends, tables, and "gures.

Title page: The "rst page should contain a concise title of the article of no more than

120 characters, the full names of the authors, and their a$liations (hospital, institute

etc. where the work was conducted). The full postal address, telephone and fax

numbers, as well as the e-mail address of the author to whom correspondence should

be sent must be given at the bottom of the title page.
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Keywords: 3–10 keywords that re!ect the content of the paper must be included.

Abstract:

Abstracts of Original Articles should be divided into the following subsections:

Background & Aims, Methods, Results, Conclusions, and Key Messages. The abstract

should be less than 300 words.

Abstract of Review Articles should be divided into the following subsections:

Background, Summary and Key Messages. The Background should provide a brief

clinical context for the review and is followed by the Summary, which should include a

concise description of the main topics covered in the text. The Key Messages

encapsulate the main conclusions of the review. Submit the abstract on a separate

page. The abstract should be less than 300 words.

Please note that the article title, abstract, and keywords will be published in

Portuguese in addition to the English version. Portuguese-speaking authors are

required to provide a title, an abstract, and keywords in Portuguese at submission.

For non-Portuguese-speaking authors, the title, abstract, and keywords will be

translated by the editorial team.

Footnotes: Footnotes should be avoided. When essential, they should be numbered

consecutively and appear at the foot of the appropriate page.

Acknowledgements: Include all sources of funding for the research presented in the

manuscript, including sponsor names, and explanations of the roles of these sources

in the preparation of data or the manuscript, as well as substantive contributions of

individuals regarding the research or the manuscript.

Abbreviations: Abbreviations (with the exception of those clearly well-established in

the "eld) should be explained when they are "rst used.

Units of measurement: Measurements should be expressed in SI units wherever

possible.

Drug names: Use generic names of drugs ("rst letter: lowercase) whenever possible.

Registered trade names ("rst letter: uppercase) should be marked with the

superscript registration symbol  or  when they are "rst mentioned.

Tables and illustrations: Tables and "gures must be numbered (e.g. Figure 1, Figure 2)

and submitted as separate "les. Tables require a heading and "gures a legend, which

must provide su$cient information for either to stand alone. All "gures and tables

must be cited in the text numerically. Tables should be in Word format. When

possible, group several illustrations in a block for reproduction (max. size 180 x 223

mm). b/w half-tone and color "gures must have a "nal resolution of 300 dpi after

scaling to "nal size, line drawings 1,200 dpi. Color "gures must be in RGB format. All

"gures should be in a common format such as PSD, TIF, PNG EPS, or WMF. Vector

graphics should be in PPT, AI, or EPS format. See the Technical Instructions for more

information.

Multimedia "les: Multimedia "les should be submitted in a separate "le with the

original manuscript and with all subsequent submissions. Multimedia material must

meet production quality standards for publication without the need for any

modi"cation or editing. Acceptable "les are MPEG, AVI, or QuickTime formats.

&

Color Illustrations

Color illustrations are reproduced free of charge.

® ®
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&

References

Identify references in the text using Arabic numerals [in square brackets]. Do not

alphabetize; number references sequentially in the order cited in the text. Material

submitted for publication but not yet accepted should be referred to as “unpublished

data“ and should not be included in the reference list. The reference list should

include only those publications which are cited in the text. Each author’s surname

should be followed by their initials with no punctuation other than a comma to

separate individual authors. Preferably cite all authors (if not possible include at least

3 authors followed by et al). Abbreviate journal names according to the list of journals

indexed for MEDLINE on the NLM website. Also see International Committee of

Medical Journal Editors: Uniform requirements for manuscripts submitted to

biomedical journals.

Examples

(a) Papers published in periodicals:

Nopp A, Cardell LO, Johansson SGO: CD-Sens can be a reliable and easy-to-use

complement in the diagnosis of allergic rhinitis. Int Arch Allergy Immunol

2013;161:87–90.

(b) Papers published only with DOI numbers:

Rubin DA, Cano-Sokolo# N, Castner DL, Judelson DA, Wright P, Duran A, Haqq AM:

Update on body composition and bone density in children with Prader-Willi syndrome.

Horm Res Paediatr DOI: 10.1159/000350824.

(c) Monographs:

Matthews DE, Farewell VT: Using and Understanding Medical Statistics, ed 4, revised.

Basel, Karger, 2007.

(d) Edited books:

Costa-Pinto FA, Basso AS: Neural and behavioral correlates of food allergy; in

Bienenstock J (ed): Allergy and the Nervous System. Chem Immunol Allergy. Basel,

Karger, 2012, vol 98, pp 222–239.

(e) Websites:

Karger Publishers: Transforming Vesalius: The 16th-Century Scienti"c Revolution

Brought to Life for the 21st Century. Basel, Karger, 2013.

http://www.vesaliusfabrica.com/en/new-fabrica.html.

(f) Websites with access date:

World Health Organization: Leprosy elimination project: status report. 2003.

http://www.who.int/lep/Reports/s20042.pdf (accessed May 15, 2005). Reference

Management Software: The use of EndNote is recommended to facilitate formatting

of citations and reference lists. The journal output style can be downloaded from

http://endnote.com/downloads/styles.

&

Reporting Guidelines

Standard reporting guidelines have been developed for di#erent study designs and

should be followed to ensure that studies are described as clearly as possible. Please

see the EQUATOR network for up-to-date reporting guidelines for health research

and the MIBBI Portal for life science research.

&

Supplementary Material
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Supplementary material is restricted to additional data that are not necessary for the

scienti"c integrity and the conclusions of the paper. Please note that all

supplementary "les will undergo editorial review and should be submitted together

with the original manuscript. The editors reserve the right to limit the scope and

length of the supplementary material. Supplementary material must meet production

quality standards for web publication without the need for any modi"cation or

editing. All "gures and tables should have titles and legends and all "les should be

supplied separately and named clearly. Supplementary material will be hosted online

at https://karger."gshare.com.

&

English Language Editing

For authors whose native language is not English, the use of a professional language

editing service prior to submission can help to avoid delays with the review process.

&

Article Processing Charge (APC)

There is no Article Processing Charge (APC).

&

Self-Archiving

Karger Publishers permits authors of Open Access articles to post the "nal, published

version of their article in Open Access repositories or on other websites in accordance

with the relevant Creative Commons license. Re-posted Open Access articles must:

follow the terms of the relevant Creative Commons license

be linked to the "nal version on www.karger.com

include the following statement:

“The "nal, published version of this article is available at http://www.karger.com/?

doi=[insert DOI number] (e.g. http://www.karger.com/?doi=10.1159/000365070).” It

is the author’s responsibility to ful"ll these requirements. Articles to be archived in

PubMed Central for any reason, including funding requirements, must be submitted

by Karger (see below).

&

NIH-Funded Research

The US National Institutes of Health (NIH) Public Access Policy mandates that "nal,

peer-reviewed manuscripts are archived in its digital database PubMed Central (PMC)

within 12 months of the o$cial publication date. As a service to authors, Karger

Publishers submits the "nal, published version of Open Access NIH-funded articles to

PMC immediately upon publication. The paper usually receives a PMCID within

approximately a month. Karger also complies with other funders’ requirements

(including Wellcome Trust and RCUK) for submission to PMC. Authors should include

information on their grants in the Acknowledgements section of their papers.
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&

Copyediting

Manuscripts accepted for publication by Karger Publishers are subject to copyediting.

Authors should check the changes made by the copy editor and any questions that

might have arisen during proofreading.

&

Proofs

An e-mail containing a link to download the proofs will be sent to the corresponding

author. Proofs should be returned within 48 hours. Alterations made in proofs, other

than the correction of printer’s (introduced) errors, are charged to the author and

may require editorial approval.

&

Digital Object Identi"er (DOI)

A DOI number will be available as a unique identi"er on the title page of each article.

DOIs are useful for identifying and citing articles published online without volume or

issue information (for more information, see www.doi.org).
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