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BACKGROUND

Since its inception in 1968,[1] ERCP has become 
the primary procedure for minimally invasive 
endoscopic treatment of  bil iary and pancreatic 
diseases. However, it has several limitations that have 
not been resolved.

The first limitation is the papillary cannulation rate. In 
patients with normal anatomy, bile duct cannulation 
should be achieved in at least 90% of  cases.[2] It means 
that in 10% of  patients, endoscopic treatment cannot 
be performed and therefore, a more aggressive and 
risky treatment such as percutaneous access or surgery 
must be chosen. In expert centers failure of  cannulation 
may be significantly reduced and only reach 5%, but 

this is highly influenced by the type of  patient in which 
ERCP is indicated and local expertise.

Another limitation is altered anatomy by previous 
surgery, especially after Roux-en-Y reconstruction, 
in which the papillary area is difficult to reach and 
cannulation rate may be lowered to 60% in expert 
centers.[3]

On the other hand, EUS was born in the 1980s to 
enhance the diagnostic yield in pancreatic pathology.[4] 
It is from the appearance of  the linear echoendoscope, 
that allows the performance of  EUS-guided puncture,[5] 
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when it acquires a greater diagnostic capacity 
and therapeutic possibilities. In this way, different 
EUS-guided therapeutic procedures have been developed, 
especially in the biliary and pancreatic area such as 
choledochoduodenostomy,[6] pancreaticogastrostomy,[7] 
hepaticogastrostomy[8] and rendezvous.[9]

These procedures really constitute a new 
endoscopic technique, namely endosonographic 
cholangiopancreatography (ESCP).[10] The ESCP 
represents a change in the paradigm of  endoscopic 
treatment of  biliary and pancreatic pathology, previously 
assumed only by ERCP. In addition, it has resolved 
the limitations of  ERCP in many cases. However, it 
is a complex technique that requires mastery in both 
EUS and ERCP and also an adequate multidisciplinary 
support, which means that it is not universally 
applicable in all centers.

Therefore, ERCP and EUS have forged a collaborative 
relationship so beneficial that it is unthinkable today 
to train an endoscopist in ERCP without also being 
trained in EUS. This relationship between both 
techniques has different stages of  complexity, which 
should also determine the convenience to be developed 
in a hospital.

The objective of  this article is to propose a 
classification of  the relationship between EUS and 
ERCP according to its complexity and risks, and make 
a recommendation of  its development in different kind 
of  centers according to their characteristics and the 
experience of  the endoscopists.

EUS AND ENDOSCOPIC RETROGRADE 
CHOLANGIOPANCREATOGRAPHY 
COLLABORATIVE STAGES

Four different collaborative levels between EUS and 
ERCP can be identified:

Stage I: EUS indicates endoscopic retrograde 
cholangiopancreatography
This first stage involves those situations in which EUS 
makes the definitive indication for ERCP. At this stage, 
EUS must be done first and determines whether ERCP 
is subsequently performed. So EUS is used to confirm 
the indication of  ERCP.

The usual scenario is the intermediate risk of  
choledocholithiasis, defined as symptomatic biliary 

disease associated with cholestasis with or without 
bile duct dilation. In this situation, EUS or magnetic 
resonance cholangiopancreatography (MRCP) should be 
performed prior to ERCP to confirm the presence of  
choledocholithiasis.[11] When the pretest probability of  
choledocholithiasis is greater, EUS should be performed 
in the same endoscopic session as ERCP.[12]

In a meta-analysis of  5 comparative studies including 
272 patients, the sensitivity and specificity for the 
diagnosis of  choledocholithiasis reached 97% and 90% 
for EUS, and 87% and 92% for MRCP.[13] However, 
the diagnostic odds ratio (OR) was significantly higher 
for EUS (162.5 vs. 79, P = 0.008) due to the higher 
sensitivity of  EUS compared with MRCP (P = 0.06), 
without differences in terms of  specificity.

Moreover, a systematic review showed that performing 
EUS beforehand, avoided ERCP in 67% of  these 
patients by proving the absence of  choledocholithiasis.[14] 
This also resulted in a significant overall reduction in 
adverse events in the cohort of  patients with previous 
EUS versus those who went directly to ERCP, 6,6% versus 
19%, respectively. Specifically, a significant reduction in 
the incidence of  post-ERCP pancreatitis was found, 
reaching 1.39% versus 7.85%, respectively.

In our opinion, this should be the stage by which 
the collaboration between both techniques should be 
started. It should be done in any hospital with both 
techniques available and by any endoscopist regardless 
of  their experience.

Stage II: EUS complements endoscopic retrograde 
cholangiopancreatography
This stage refers to those conditions in which EUS 
and ERCP are indicated and complement each other. 
We can identify at least three of  these situations in the 
routine clinical practice.

Firstly, the most common clinical scenario is jaundice 
secondary to a pancreatic or biliary neoplasm. In 
this situation, a pathological diagnosis achieved by 
performing EUS-guided tissue acquisiton (EUS-TA) is 
required, in addition to resolving jaundice by means 
of  ERCP. EUS adds value to ERCP by achieving a 
pathological diagnosis for the cause of  jaundice, which 
is resolved by ERCP.

Ideally, both examinations should be performed in a 
single endoscopic session. The outcomes of  doing 
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EUS and ERCP in a single session versus separately, 
were compared in a study showing there were no 
differences between the two groups in terms of  total 
exploration time (93 ± 32.78 98.98 ± 38.17; P > 0.05), 
adverse events (5.12% vs. 15.2%, P > 0.05), diagnostic 
performance or therapeutic maneuvers.[15] A significant 
difference in the dose of  propofol administered, which 
was lower in the tandem group (322.28 ± 250.54 mg 
516.96 ± 289.06 mg; P = 0.001) was found. Similar 
conclusions were endorsed in studies carried out by 
other authors.[16-18]

Secondly, pancreatic collections associated with ductal 
pathology secondary to acute or chronic pancreatitis can 
also require complementary use of  ERCP and EUS. This 
is especially indicated in patients with chronic pancreatitis 
in whom the finding of  ductal pathology associated with 
pancreatic collections is common. In addition to the 
ERCP to solve the ductal lesions, EUS-guided collection 
drainage may be required since it has proved superiority 
over percutaneous and surgical treatment.[19-21]

Finally, another EUS-guided procedure that may 
complement ERCP is celiac plexus neurolysis (CPN). 
In patients with jaundice secondary to pancreatic cancer 
not amenable for surgical treatment, biliary drainage by 
means of  ERCP associated with EUS-guided CPN for 
treatment of  pain should be considered. In addition 
to jaundice resolution, pain control is achieved in 
approximately 73% of  cases according to data from 
a meta-analysis including 119 patients.[22] It has been 
proved that the sooner CPN is performed, even at the 
time of  diagnosis and staging by EUS, the better the 
response to this treatment.[23]

The level of  complexity and risk of  adverse events of  
the techniques included in this second stage, allow their 
application in all hospitals with EUS and ERCP after 
appropriate learning.

Stage III: EUS facilitates endoscopic retrograde 
cholangiopancreatography
EUS-guided procedures that allow the performance 
of  an otherwise impossible ERCP, either because 
cannulation of  the papilla cannot be achieved or 
because the papillary area is out of  reach, are included 
in this stage. Therefore, EUS allows ERCP to be 
performed.

The simplest technique included in this stage 
is EUS-guided rendezvous. This technique is used 

when, despite being able to reach the papilla, papillary 
cannulation is not possible.

EUS-guided biliary rendezvous involves intra or 
extrahepatic bile duct puncture and subsequent 
antegrade transpapillary guidewire insertion into the 
duodenal lumen. Retrograde access to the biliary tree 
is then granted.

The current recommended technique by most authors 
includes 19G needle puncture of  the extrahepatic bile 
duct from the duodenal bulb or second duodenal 
portion, with the endoscope in the short position, and 
passage of  a 0.025-inch guidewire.[24]

The technical success of  this procedure varies between 
70% and 100%, with similar clinical success, and an 
adverse events rate about 15%.[25] It has not been 
clarified whether these adverse events are related to 
the biliary puncture and manipulation of  the guidewire, 
or more likely to the papillary manipulation during 
ERCP.[26]

In EUS-guided pancreatic rendezvous, similar steps 
are followed by performing a transgastric puncture of  
the pancreatic duct, but the technical success rate is 
significantly lower,[27] especially in patients with chronic 
pancreatitis and ductal stenosis, a situation in which it is 
extremely difficult to achieve technical success. Clinical 
success is achieved in approximately 80% of  patients 
in whom the technique is completed, and the adverse 
events rate is around 20%.[27]

In recent years, some technical advances have been 
described and aid to achieve technical success. Firstly, 
the use of  a 3F caliber microcatheter that allows 
comfortable manipulation of  the guidewire until 
transpapillary access to the duodenum is reached.[28] 
This microcatheter does not require transmural path 
dilation and supports passage of  guidewires up to 
0.025 inches caliber. It significantly improves the 
technical success of  biliary and pancreatic rendezvous, 
reaching 80% in a series of  43 patients.[29] Improvement 
is greater for the pancreatic rendezvous, with 71% 
technical success.[29]

Secondly, the “hitch and ride” technique simplifies 
retrograde biliary cannulation during a rendezvous 
procedure.[30] Once a guidewire is transpapillary 
advanced under EUS and fluoroscopic control, a 
duodenoscope is inserted into the second duodenal 
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portion. A cannula with a slit in its tip is hitched on 
the guidewire and advanced retrogradely into the bile 
duct. A preloaded guidewire is advanced through the 
cannula allowing transpapillary access.

Beside rendezvous, EUS-directed transgastric 
ERCP (EDGE) procedures performed in patients with 
gastric bypass, and EUS-guided gastroenterostomy 
procedures performed in patients with postsurgical 
altered anatomy, should be included in this stage.

The EDGE technique involves EUS-guided deployment 
of  a lumen apposing metallic stent (LAMS) to get 
access into the remnant stomach in patients with gastric 
bypass with Roux-en-Y reconstruction.[31] The duodenum 
can then be reached through the stent to perform a 
standard ERCP. In a study comparing EDGE versus 
laparoscopy-assisted ERCP, no differences were seen in 
terms of  technical success (96.5% vs. 100%), success 
rate of  achieving therapeutic ERCP (96.5% vs. 97.7%), 
number of  ERCP (1.2 vs. 1.02) needed to achieve clinical 
resolution and adverse events rates (24% vs. 19%).[32] 
The total procedure time (73 vs. 184 min) and length of  
hospital stay (0.8 vs. 2.65 days) was significantly shorter 
for EDGE procedure.

A similar technique has been described in patients with 
altered postsurgical anatomy connecting the gastric 
stump with the biliary afferent loop, completing an 
EUS-guided gastroenterostomy.[33] In the same way as 
EDGE technique, a standard ERCP is performed after 
reaching the papillary area through the LAMS.

The technical complexity of  rendezvous, EDGE 
and gastroenterostomy is high and requires 
extensive experience in therapeutic EUS and ERCP. 
A multidisciplinary management of  the complications 
is often required, so in our opinion these techniques 
should be performed exclusively in tertiary hospitals 
with interventional radiologists and biliopancreatic 
surgeons available.

Stage IV: EUS replaces endoscopic retrograde 
cholangiopancreatography
In the fourth stage, ERCP is not possible because 
of  failure of  papillary cannulation or inability to 
reach the papillary area. In this stage, EUS directly 
replaces ERCP so a transmural biliary or pancreatic 
drainage is performed. EUS-guided hepaticogastrostomy, 
choledochoduodenostomy and pancreaticogastrostomy 
should be included in this stage.

According to a systematic review and meta-analysis 
including 1192 patients, EUS-guided transmural biliary 
drainage leads to a 95.68% technical success, 90.32% 
clinical success and 24.41% adverse events rate.[34] In 
a more recent systematic review and meta-analysis 
including 1437 patients from 23 studies, a pooled 
rate of  technical and clinical success of  91% (95% 
confidence interval [CI]: 87.7–94.2, I2 = 76.5) and 
87% (95% CI: 82.3–90.6, I2 = 72.4), respectively, are 
shown.[35] The calculated pooled rate of  re-intervention 
and adverse events were 6.5 (95% CI: 3.8–10.8, 
I2 = 69.3) and 17.9% (95% CI: 14.3–22.2, I2 = 69.1), 
respectively.

Therefore, these are very ressolutive but also complex 
techniques with a high rate of  severe adverse events.

The outcomes of  EUS-guided drainage techniques 
have been compared with percutaneous transhepatic 
biliary drainage (PTBD). Currently, we already have 
several comparative studies between the two techniques, 
at least three of  them prospective and randomized. 
Firstly, Artifon et al. compared 13 patients treated with 
ESCP with 12 with PTBD, without finding significant 
differences in terms of  technical success (100% vs. 
100%, P > 0.05), clinical success (100% vs. 100%, 
P > 0.05) or adverse events (15.3% vs. 25%, 
P > 0.05).[36]

The second prospective randomized study compared 
20 patients treated with ESCP with 21 with PTBD. 
There were also no differences in terms of  technical 
success (95% vs. 85%, respectively, P > 0.05), but 
significant differences in terms of  adverse events (35% 
vs. 60%, P < 0.05) were found, with 3 deaths related to 
these complications in each group.[37]

Finally, in a more recent study in which 34 patients 
were randomized to the ESCP group compared 
with 32 to the PTBD group, similar results were 
obtained. The technical success rate reached 94% versus 
97% (P > 0.05), with a clinical success rate of  87% 
versus 87% (P > 0.05), and again a significant difference 
in the rate of  adverse events in favor of  the ESCP 
group, 9% versus 31%, respectively (P < 0.05).[38]

These three prospective and randomized studies, 
together with 7 other retrospective studies were included 
in a meta-analysis with a total of  483 patients.[39] No 
differences between both procedures were found in 
terms of  technical success (OR, 1.78; 95% CI, 0.69–
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4.59; I2 Z 22%), but ESCP was associated with better 
clinical success (OR,.45; 95% CI, 0.23–0.89; I2 Z 0%), 
lower rate of  adverse events (OR, 0.23; 95% CI, 0.12–
0.47; I2 Z 57%), and less need for reintervention (OR, 
0.13; 95% CI, 0.07–0.24; I2 Z 0%). No differences were 
found regarding hospital stay with a pooled standard 
mean difference of  −0.48 (95% CI, −1.13 to 0.16), but 
ESCP was more cost-effective, with a pooled standard 
mean difference of  −0.63 (95% CI, −1.06 to −0.20). 
The authors concluded that when ERCP fails to achieve 
biliary drainage, ESCP may be preferred over PTBD if  
adequate advanced endoscopy expertise and logistics are 
available.

According to the evidence obtained in these and other 
studies, the ESCP has been fully incorporated into 
the therapeutic algorithms recommended by different 
scientific societies ahead of  PTBD.[40-42]

The good technical and clinical success rates of  
ESCP led to consider performing this technique 
even prior to ERCP in patients with distal malignant 
biliary obstruction. In a meta-analysis involving 10 
studies with a total of  331 patients in the ESCP 
arm versus 425 in the ERCP arm, similar technical 
and clinical success rates were found for ESCP and 
ERCP (94.8% [294/310] and 93.8% [286/305] vs. 
96.5% [386/400] and 95.7% [377/394], respectively), as 
well as the rate of  adverse events (16.3% (54/331) vs. 
18.3% (78/425), respectively).[43]

ESCP is a young technique still in evolution, with very 
few specifically designed devices available, while ERCP 
is an already standardized technique with indications 
and devices better defined. Therefore, in the coming 
years, as more specific material becomes available for 
ESCP, it is likely that ESCP definitively replace ERCP 
as the treatment of  choice in specific clinical situations.

One of  these situations has been well defined in a recent 
study in which 70 patients with distal biliary obstruction 
with ERCP failure were included.[44] EUS-guided 
choledochoduodenostomy was performed by releasing 
a lumen apposition metallic stent. The technical and 
clinical success rates were 98.6% and the adverse events 
rate was 1.6%, outcomes difficult to obtain using ERCP. 
A remarkable data of  this study is that 6 out of  the 10 
participating endoscopists had little experience in ESCP 
(<20 EUS-guided biliary drainage procedures), but they 
achieved high technical success rates using the LAMS, 
especially when the common bile duct was >15 mm. 

In this specific situation the best drainage technique is 
likely to be EUS-guided choledochoduodenostomy even 
ahead of  ERCP, although this must be confirmed in new, 
better-designed studies.

This would therefore be the final stage, in which EUS 
replaces ERCP by means of  ESCP. In our opinin, these 
are complex techniques that must be performed only in 
tertiary hospitals by experienced personnel and with the 
support of  interventional radiologists and biliopancreatic 
surgeons.

DISCUSSION

The relationship between EUS and ERCP has been 
collaborative from the beginning. This article proposes 
a categorization of  this relationship based on the type 
of  collaboration established between the two techniques 
and the complexity of  the EUS procedures [Figure 1].

In the first stage, EUS only confirms the indication for 
ERCP. In the second stage, EUS complements ERCP 
by providing important clinical data or basic therapy. 
The role of  EUS in these first two stages is basically 
diagnostic, and that is why it is considered that they are 
within the reach of  second-level hospitals. CPN and 
drainage of  pancreatic collections are included in the 
second stage, as they are therapeutic techniques that 
can be complementary to ERCP and are the simplest 
EUS-guided therapeutics.

Stage IV
EUS substitutes ERCP

Choledochoduodenostomy, Hepaticogastrostomy,
Pancreaticoenterostomy

Stage III
EUS facilitates ERCP

Rendezvous, EDGE, Gastroenterostomy
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Figure 1. Categorization of EUS and endoscopic retrograde 
cholangiopancreatography collaborative stages according to the 
complexity of the procedure and the risk of adverse events
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The third stage involves a step forward in difficulty 
with techniques that help ERCP to achieve biliary or 
pancreatic drainage. This stage includes EUS-guided 
rendezvous, EDGE and EUS-guided gastrojejunostomy 
techniques. These procedures entail greater technical 
difficulty and involve a higher risk of  complication, 
so in our opinion they should be limited to tertiary 
hospitals, with support of  interventional radiology and 
specific surgery if  needed.

Finally, the fourth stage includes those techniques 
in which EUS provides the ability to replace ERCP. 
Therefore, biliary or pancreatic drainage is achieved 
only by EUS and fluoroscopy guidance. These are the 
most complex techniques and entail the highest risk of  
adverse events.

As they involve correlative greater complexity and risk 
of  adverse events, our proposal is that these stages 
should be ordinal. This means that to perform stage 
IV procedures, the endoscopist should have enough 
experience in stages I-III EUS procedures as well as 
in ERCP.

In our opinion, this classification could aid to plan 
better the teaching of  these techniques, as well as 
to define which hospitals and endoscopists should 
be trained to perform techniques for each stage. 
Thus, in a hospital with the capacity to perform stage 
IV techniques, there could be stage I, II, III or IV 
endoscopists.

The teaching of  techniques corresponding to all 
stages, and especially stages III and IV, is a subject 
of  debate in the literature. It is estimated that 255 
ERCP are necessary to achieve proficiency in routine 
biliary ERCP and 305 for more complex ERCP 
techniques.[45] Regarding EUS, 110 EUS-TA procedures 
were deemed necessary to achieve competence. To 
reach this number, at least 226 EUS procedures should 
have been performed. Oh et al. have described a 
plateau in the duration and adverse events rate for 
hepaticogastrostomy, included in stage IV, after the 
performance of  33 procedures.[46] For the EDGE 
technique, included in stage III, the requirements 
are lower, reaching a good level of  efficiency after 9 
procedures and a plateau lasting <40 min per procedure 
after 25–35 procedures.[47]

The level of  technical complexity and the small number 
of  patients candidates for stage IV procedures, makes 

the learning of  these techniques very difficult, so 
learning models have been created that can be useful 
to shorten the learning curve.[48] That is another reason 
why performance of  the techniques included in stages 
III and IV should be limited to a few number of  
hospitals and endoscopists.

The application of  this classification could also help 
in the management of  patients who are appropriate 
candidates to undergo EUS and ERCP, since many 
of  them can be previously identified and can be 
referred to hospitals in which the stage necessary for 
their management has been reached. For instance, a 
jaundiced patient with Roux-en-Y reconstruction and 
nonsurgical malignancy will require a stage IV technique 
to achieve biliary drainage, so he should be transferred 
to a hospital with the capacity to perform stage IV 
procedures. Also, a patient with pancreatic head cancer 
and secondary jaundice will require ERCP and EUS-TA, 
that can be done in a single session performed in a 
second-level hospital without the need for a transfer.

Despite the described advantages, this classification 
also has several limitations. Firstly, it is a theoretical 
classification, and due to the low number of  patients 
candidates for some of  the EUS-guided techniques, 
it is not always possible to complete an adequate 
training in the techniques included in one stage to 
move to the procedures included in a higher stage. 
This is more evident with respect to the techniques 
included in stages III and IV. In this way, in clinical 
practice, an endoscopist may need to perform transmural 
biliary drainage without having much experience with 
rendezvous. Second, the technical difficulty of  EDGE 
and EUS-guided gastrojejunostomy procedures, included 
in stage III, may seem even greater than that of  a 
choledochoduodenostomy included in stage IV. However, 
the published articles describe better outcomes in terms 
of  technical success and adverse effects rates than those 
described for biliary and pancreatic drainage. The aim 
and outcomes described for these procedures support 
their inclusion in stage III and not IV.

CONCLUSION

A categorization of  the relationship between EUS 
and ERCP is proposed based on whether EUS 
indicates, complements, facilitates, or replaces ERCP. 
In our opinion, taking into account the complexity and 
outcomes of  the EUS-guided and ERCP procedures, it 
may have implications to plan the endoscopists training, 
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the hospital resources required and thus, patient 
management.
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