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Original Article

ABSTRACT
Background and Objectives: Recently, a series of publications discuss what kind of clinical 
and technical information is important to know before performing endoscopic ultrasound 
(EUS) examinations. This paper aims to investigate variations in the performance of EUS 
examinations in different countries worldwide to present views and experiences on the use of 
pre-EUS investigations. Methods: In a multinational and multidisciplinary survey, more than 
100 practicing EUS endoscopists were surveyed by a questionnaire asking for their level of 
education and training, their experience in diagnostic and therapeutic procedures, preferred 
technical use and procedural steps before EUS examination. Substantial geographic variation 
not only in the level of training and mandatory imaging prior to EUS, but consequently also in the 
standards and practice of EUS examinations and advanced EUS guided therapeutic procedures 
were observed. The participants’ preferences regarding technical use and procedural steps 
prior to EUS examinations were assessed according to their level of education and training 
experience. Results: Transabdominal ultrasound (TUS) is performed prior to EUS by the EUS 
endoscopists themselves in most European countries but not in North and South Americas 
where non-invasive pre-EUS imaging is delegated to other specialties such as radiology. 
Different training backgrounds, cultural beliefs, infrastructures, available equipment and 
access to training programs have a strong impact on the EUS workforce and EUS procedural 
practice across the continents. Conclusions: The study results suggest existence of relevant 
geographical differences that reflect not only the different levels of education in different 
settings but also differences regarding technical standards for the performance of EUS and 
TUS examinations worldwide.
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INTRODUCTION

Endoscopic ultrasound (EUS) has been introduced more 
than forty years ago and is often referred to as the most 
advanced endoscopic procedure.[1] The role and practical 
use of  EUS varies in different countries, scientific, and 
cultural contexts. We recently initiated and published a 
series of  papers on how to perform endoscopic ultrasound 
and discussed “controversies in endoscopic ultrasound”.[2-7] 
This series of  papers inspired us to study the variation of  
current practices of  EUS in different settings and cultures. 
Practicing EUS endoscopists and opinion leaders in EUS 
from various regions across the world were not only 
invited to answer a questionnaire but also to contribute to 
this review and to discuss their standards of  practice with 
regards to currently available evidence and according to 
personal preferences.

The aim of  this paper is to present and discuss survey 
data on the worldwide current practice of  EUS, allowing 
readers to evaluate their own pre-EUS procedures and to 
stimulate further discussion.

MATERIAL AND METHODS

EUS endoscopists from various regions across the world 
were invited to answer a survey. The questionnaire 
included epidemiological data about age, country of  origin, 
specialty and research activity of  each of  the interviewed 
endoscopists. Furthermore, respondents’ educational level 
regarding transabdominal ultrasound (TUS) and EUS, 
their preferred imaging and interventional techniques, 
and standardized procedures before interventions were 
asked. The structure of  the survey and the description 
of  all participants is explained in detail below. To increase 
the response rate, EUS endoscopists were approached 
personally by e-mail. In some cases, various national 
gastroenterology societies were contacted by e-mail to get 
in touch with their members who could then participate 
in our survey.

Participants
Epidemiology: Epidemiological data that the respondents 
were asked included the following:

1.	Name
2.	Age 
3.	Gender
4.	Country
5.	Profession (surgeon, gastroenterologist)
6.	Research activity (publications in TUS and EUS)

Education: Educational data that the respondents were 
asked included:

1.	Level of  education according to German, Austrian, 
and Swiss Societies for Ultrasound in Medicine 
(DEGUM, ÖGUM, SGUM) in TUS combined in the 
European Federation of  Societies in Ultrasound in 
Medicine and Biology (EFSUMB) levels of  education
2.	Years performing TUS, EUS, endorectal ultrasound 
(ERUS), and/or endobronchial ultrasound (EBUS)

Imaging techniques used: The following questions were 
asked:

1.	Frequency of  TUS prior to EUS
2.	Frequency of  esophagogastroduodenoscopy (EGD) 
prior to EUS
3.	TUS performed by respondents
4.	Screen orientation of  TUS and EUS
5.	Use of  radial and/ or longitudinal EUS (%)
6.	Use of  ultrasound miniprobes
7.	Use of  EUS elastography (frequency)
8.	Use of  contrast enhanced endoscopic ultrasound 
(CE-EUS) (frequency)

Interventional techniques used: The participants were asked 
whether they apply the following interventional techniques:

1.	EUS guided rendezvous via common bile duct (CBD) 
(transduodenal or transgastric)
2.	EUS guided retrograde drainage of  CBD into duo-
denum
3.	EUS guided rendezvous via stomach (left liver lobe, 
LLL)
4.	EUS guided antegrade bile duct drainage via left 
liver lobe
5.	EUS guided pancreatic duct access
6.	EUS guided cholecystostomy
7.	EUS guided enteral access, anastomosis
8.	EUS guided fiducial placement
9.	EUS guided ablative therapy (ethanol, RFA)

Standardized procedures
The following questions were asked:

1.	Requirement of  coagulation tests before EUS guided 
sampling (%)
2.	Stop antiplatelets prior to EUS guided sampling?
3.	Antibiotic prophylaxis mandatory before EUS guided 
sampling?
4.	Is there a difference regarding informed consent for 
EGD and diagnostic EUS? 

Statistical analysis of the data
Continuous data were checked for normal distribution 
using Shapiro-Wilk test and are shown as mean (minimum 
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value - maximum value), due to small sample size and/
or lack of  normal distribution. Differences between 
groups were compared by using Mann-Whitney U-test. 
All categorical data were assessed by Fisher's exact test 
and expressed as number (percentage). All analyses were 
carried out using SPSS-Statistics for Windows Version 
24.0.0 (Armonk, NY, IBM Corp, USA). The map in figure 
2 was created using Excel 2021 (Redmond, WA, Microsoft 
Corporation, USA).

RESULTS

Epidemiologic data
Geographical area, age, gender, and clinical specialty: In 
total, around 250 endoscopists from around the world 
were asked to participate in our survey. About 165 EUS-
performing endoscopists (153 gastroenterologists and 
12 surgeons) replied resulting in a response rate of  67%. 
The age ranged between 31 and 67 years with an average 
age of  48.9 years. The majority of  respondents were male 
(143 male, 22 female). The distribution of  age, gender, 
and clinical specialty is shown in Table 1 according to 
geographical origin. Besides the mean values of  age, the 
minimum and maximum values are shown as range in 
brackets.

Country of  origin: The majority of  endoscopists (n = 79) 
came from Europe (47.9%) followed by 67 respondents 
from Asia (40.6%), 14 respondents from North and South 
America (8.5%) and 5 respondents from Africa (3.0%) 
(Figure 1). Within Europe, the majority of  respondents 
came from Germany (35), followed by Italy (14), the 
United Kingdom (7), Spain (4), Poland (3), Switzerland (3), 
Denmark (3), Norway (2), Portugal (2), Greece (2), Croatia 
(1), France (1), Hungary (1) and Romania (1) (Figure 2). 

Research activity
We interviewed the respondents about their previous 
scientific work and asked about the respondent’s number 

of  publications. The majority of  respondents published 
≤ 20 articles, the majority of  these publications related 
to EUS compared with TUS. In addition, the majority 
of  respondents who published TUS papers came from 
Europe followed by Asia, while respondents from Africa 
and North- and South America published ≤ 3 TUS papers. 

Table 1: Distribution of respondents according to geographical area, age and gender

All Africa Asia Europe North America South America

Participants (n) 165 5 67 79 11 3

Age

  Years (min-max) 48.9 (31–67) 46.4 (37–59) 48.4 (32–67) 49.7 (31–67) 49.1 (35–62) 43.3 (34–57)

Sex (%)

  Male 86.7 100.0 85.1 86.1 90.9 100.0

  Female 13.3 0.0 14.9 13.9 9.1 0.0

Specialty (%)

  Gastroenterologist 92.7 80.0 97.0 91.1 100.0 33.3

  Surgeon 7.3 20.0 3.0 8.9 0.0 66.7

Figure 1: Worldwide  distribution of respondents.
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Respondents who published EUS papers were similarly 
distributed in percentage between Europe, Asia and 
North America, followed by South America. In contrast, 
respondents from Africa had published rarely (Figure 3 
and Figure 4).

Education
Educational level in transabdominal ultrasound according 
to qualification: The majority of  the EUS practicing 
specialists claimed to have advanced knowledge of  
TUS. However, most respondents had less than 5 years 
of  practical experience with TUS. The majority of  all 
participants (56.4%) responded to have been educated 
in TUS with an average experience of  11.6 years. The 
minimum and maximum years of  experience are shown 
in brackets. It is important to mention that the majority 
of  respondents trained in TUS are based in Europe 
(63 of  79 European respondents, 79.7%). They had an 
average experience in TUS of  15.3 years, followed by their 
colleagues in Asia (46.3%) with an average experience of  
9.7 years. Respondents from Africa (40%), however, had 
an average experience of  9.2 years. Respondents from 
North and South American declared to have no educational 
experience in TUS (Table 2). Figure 5 shows the Level 
of  Education that respondents stated according to the 
guidelines of  the EFSUMB.[8]

Performance of  transabdominal ultrasound, endoscopic 
ultrasound, endorectal ultrasound and endobronchial 
ultrasound: Interestingly, the specialists’ experience in 
performing TUS correlates with their experience in 
performing EUS considering experience up to 10, 20 and 

30 years. A narrow majority of  the EUS examiners (55%) 
also perform TUS. Figure 6 shows the performance of  
TUS by the respondents. Geographically, mostly European 
EUS examiners perform TUS themselves as well, followed 
by African and Asian examiners. Interestingly, none of  the 
respondents from North- and South America performed 
TUS.

While the simultaneous performance of  TUS for EUS 
endoscopists is quite common, the use of  ERUS and EBUS 
ultrasound is less frequent. The questionnaire evaluated the 
performance of  ERUS and EBUS including the time of  
performance in years. ERUS is used by a majority of  the 
respondents (69.3%) within a mean timeframe of  around 
10.5 years of  experience. EBUS is only used by a minority 
of  the respondents (8.5%) with a mean timeframe of  
around 0.6 years of  experience. While the use of  ERUS 
is quite high in Europe (74%), Africa (80%) and Asia 
(59.7%), all participants in North America (100%) use 
ERUS whereas respondents in South America use ERUS 
only in 33.3%. The mean experience in ERUS was high 
in Europe (12.6 years) and North America (15.9 years) 
followed by Asia (7.8 years), Africa (6.4 years) and finally 
South America (3 years). Considering EBUS experience, 
it is worthwhile to note that EBUS is used by only a few 
EUS endoscopists. Participants from South America seem 
to have the most usage experience with a mean of  3.7 years 
followed by Europe with 1 year of  mean EBUS usage 
experience. The overall mean EBUS usage experience of  
participants of  the survey lies at about 0.6 years with the 
minimum and maximum values ranging from 0 to 13 years 
of  experience (Table 3). 

Table 2: Expertise of respondents in transabdominal ultrasound

All Africa Asia Europe North America South America

Participants (n) 165 5 67 79 11 3

TUS

  Educated in TUS 56.4% 40.0% 46.3% 79.7% 0.0% 0.0%

  Experience in years (min-max) 11.6 (0–37) 9.2 (0–32) 9.7 (0–35) 15.3 (0–37) 0.0 0.0

TUS: transabdominal ultrasound.

Table 3: Use of endorectal ultrasound and endobronchial ultrasound by respondents

All Africa Asia Europe North America South America

Participants (n) 165 5 67 79 11 3

Respondents performing ERUS (%) 69.3 80.0 59.7 74.0 100.0 33.3

ERUS experience in years (Range) 10.5 (0–30) 6.4 (0–20) 7.8 (0–30) 12.6 (0–30) 15.9 (4–30) 3.0 (0–9)

ERUS/EUS (%) (Range) 7.2 (0–85) 3.8 (0–10) 5.7 (0–85) 8.4 (0–50) 10.5 (5–30) 1.7 (0–5)

Respondents performing EBUS (%) 8.5 0.0 1.5 15.2 0.0 33.3

EBUS experience in years (Range) 0.6 (0–13) 0.0 0.1 (0-8) 1.0 (0–13) 0.0 3.7 (0–11)

ERUS: endorectal ultrasound; EBUS: endobronchial ultrasound.
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Imaging techniques
TUS prior to EUS: The questionnaire asked about the 
frequency of  performing TUS prior to EUS. Figure 12 
shows the geographical distribution of  TUS performance 
prior to EUS. Around half  of  respondents (50.9%) perform 
TUS prior to EUS in more than 60% of  examinations while 
a minority (40%) of  colleagues is using TUS prior to EUS 
in less than 20% of  examinations (Figure 7). 

Esophagogastroduodenoscopy prior to endoscopic 
ultrasound: An EGD prior to EUS was performed by the 
majority (59.4%) of  endosonographers who responded 
to this survey. Most African (80%) and most of  the South 
American (70%) investigators include an EGD prior to 
EUS. European, Asian and North American respondents 
performed an EGD prior to EUS with a comparable 
frequency of  55.6%, 61.1 and 63.6% (Table 4). 

Figure 8 shows in detail that most of  the respondents (n = 
84) performed EGD prior to EUS in more than 60% of  
their EUS cases, while a subgroup performed EGD with 
a frequency of  20-60% of  cases (n = 34). Only one fourth 
of  the respondents (n = 47) used EGD prior to EUS in 
less than 20% of  the cases. 

Transabdominal ultrasound performance by same operator 
as endoscopic ultrasound: The majority of  the interviewed 
specialists perform TUS personally. The survey could not 
clarify which medical professional performs TUS if  this was 
not done by the EUS specialists themselves. Nevertheless, 
the majority of  respondents stated that TUS should be 
performed by the same examiner as EUS. Most European 
examiners perform TUS by themselves, while American 

examiners do not perform TUS on their own, whereas 
African and Asian Examiners rarely perform TUS (Figure 
6 and Figure 9).

Screen orientation of  transabdominal ultrasound and 
endoscopic ultrasound: For TUS, the majority of  
respondents work with a left cranial orientation (76.5%), 
whereas for EUS, right cranial and left cranial screen 
orientation are preferred with nearly equal frequency 
(54.1% vs. 45.9%). The use of  left cranial orientation in 
TUS is dominant in Asia (83.9%), Europe (78%) and Africa 
(75%), while respondents from North- and South America 
only use a right cranial orientation on TUS (100%). In EUS, 
the right cranial orientation dominates in North America 
(82.8%), South America (66.7%) and Africa (60.0%). The 
left cranial orientation dominates in Asia (60.9%) and in 
Europe (55.3%) (Table 5). 

Use of  radial and longitudinal EUS: Regarding the use 
of  radial and longitudinal EUS, our study revealed that 
the majority of  the interviewed specialists prefer to 
use longitudinal to radial EUS. Figures 11 and 12 show 
the frequency of  use of  radial and longitudinal EUS 
scanners, as specified by percentage of  use and also by its 
geographical distribution. 

Endoscopic ultrasound with miniprobes: Table 6 shows that 
50.3% of  respondents use miniprobes during endoscopic 
procedures. However, the geographical distribution shows 
that in Asia (84.8%) and North America (54.5%) most 
respondents use miniprobes, while respondents from 
Europe use them less frequently (25.6%). Respondents 
from Africa (0%) and South America (0%) do not use 
miniprobes at all which might be a cost issue as that requires 
additional cost to standard linear or radial EUS. 

Use of  endoscopic ultrasound elastography and contrast 
enhanced endoscopic ultrasound: EUS elastography 
was regularly used by more than two thirds of  the 
respondents with wide variance between different 
respondents. Elastography is mostly used in Asia (76.5%), 

Figure 3: Number of publications in transabdominal ultrasound by respondents.

Figure 2: European distribution of respondents.

© Geonames, Microsoft, TomTom
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Europe (73.4%), and Africa (50%), while examiners in 
North America (22.2%) and South America (33.3%) 
use elastography less frequently. 78.7% of  respondents 
affirmed the use of  CE-EUS, whereby geographical 
distribution shows that only participants from Europe 
(92.4%) and Asia (83.3%) frequently use CE-EUS (Table 
7 and Figures 12 and Figure 13). 

EUS guided interventional techniques
The questionnaire also evaluated the preferred access 
techniques for EUS guided biliary drainage procedures 
(Figure 14 and Figure 15). 

Sixty-three percent of  respondents (n = 104/165) practice 
EUS guided biliary drainage techniques. The rendez vous 
route via the CBD (duodenum) is the first choice of  fifty-
one percent (n = 53/104) of  endosonographers who 
practice EUS guided biliary drainage as their preferred 
technique.

Retrograde drainage of  CBD into the duodenum was 
identified as the second frequent technique used by sixty 
percent of  respondents (n = 99), mostly mentioned as 
first choice (n = 58). Although the rendez vous technique 

Table 4: Mean frequency of respondents performing esophagogastroduodenoscopy prior to endoscopic ultrasound

All Africa Asia Europe North America South America

Participants (n) 165 5 67 79 11 3

Respondents performing EGD 
prior EUS (%) (range) 59.4 (0–100) 80.0 (0–100) 61.1 (0–100) 55.6 (0–100) 63.6 (0–100) 70.0 (10–100)

EGD: esophagogastroduodenoscopy; EUS endoscopic ultrasound.

Table 5: Screen orientations used for transabdominal ultrasound and endoscopic ultrasound

All Africa Asia Europe North America South 
America

Participants (n) 98 4 31 59 2 2

TUS

Screen orientation (%)

  Left cranial 76.5 75.0 83.9 78.0 0.0 0.0

  Right cranial 23.5 25.0 16.1 22.0 100.0 100.0

Participants (n) 159 5 64 76 11 3

EUS

Screen orientation (%)

  Left cranial 54.1 40.0 60.9 55.3 18.2 33.3

  Right cranial 45.9 60.0 39.1 44.7 82.8 66.7

EUS: endoscopic ultrasound; TUS: transabdominal ultrasound.

Figure 4: Number of publications in endoscopic ultrasound by respondents. Figure 5: Experience in transabdominal ultrasound for all respondents 
according to the EFSUMB Guidelines Level 1–3.
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via the stomach (left liver lobe, LLL) is mostly used as a 
second choice by the respondents (n = 48), this technique 
reached only the third place of  all reviewed performance 
techniques used by respondents (n = 90). Antegrade 
drainage via the left liver lobe is only used by thirty-eight 
percent of  respondents (n = 85) and mostly applied as 
second choice (n = 7). 

Table 8 gives an overview on the usage of  various 
EUS guided interventional techniques. Due to the low 

participation rate of  North America, South America and 
Africa, the results are prone to selection bias. Out of  all 
respondents, EUS guided pancreatic ductal access was 
mentioned to be the most frequently used EUS application 
followed by EUS-guided cholecystostomy. Special EUS-
guided interventions like EUS-guided enteral access, 
EUS-guided placement of  fiducial markers and EUS-
guided ablative therapy are performed only by a minority 
of  all respondents. Nevertheless, these interventions are 

Table 6: Endoscopic ultrasound with miniprobes

All Africa Asia Europe North America South America

Participants (n) 163 5 66 78 11 3

Use of miniprobes (%) 50.3 0.0 84.8 25.6 54.5 0.0

Table 7: Use of endoscopic ultrasound elastography and contrast enhanced endoscopic ultrasound

All Africa Asia Europe North
America

South
America

Participants (n) 164 5 66 79 11 3

Usage of CE-EUS (%) 78.7 0.0 83.3 92.4 9.1 0.0

Elastography (%) 72.6 60.0 81.8 73.4 27.3 33.3

CE-EUS: contrast enhanced endoscopic ultrasound.

Table 8: Percentage use of some emerging or not universally practiced endoscopic ultrasound guided interventional techniques

All Africa Asia Europe North America South America

Participants (n) 165 5 67 79 11 3

EUS-applications (%)

  EUS guided pancreatic ductal access 46.7 20.0 61.2 36.7 54.5 0.0

  EUS guided cholecystostomy 41.2 0.0 61.2 26.6 54.5 0.0

  EUS guided enteral access, anastomosis 29.7 0.0 46.3 16.5 45.5 0.0

  EUS guided fiducial placement 21.8 0.0 26.9 11.4 81.8 0.0

  EUS guided ablative therapy 29.7 40.0 44.8 13.9 54.5 0.0

EUS: endoscopic ultrasound.

Figure 6: Overview of the performance of transabdominal ultrasound. Figure 7: Frequency of performing transabdominal ultrasound prior to 
endoscopic ultrasound.
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frequently used in Asia and North America.

Standardized procedures
In the following part, we focus on peri-procedural 
protocols which have been asked for in the survey like 
e.g., mandatory coagulation tests before EUS guided 
interventions, the discontinuation of  anti-platelets therapy, 
the prophylactic administration of  antibiotics, and finally 
the use of  miniprobes during EUS examinations.

Mandatory coagulation tests before endoscopic ultrasound 
guided sampling: Figure 16 shows that the majority of  
respondents check coagulation tests routinely before EUS-
guided sampling.

Discontinuation of  antiplatelet medications prior to 
endoscopic ultrasound guided sampling and other 
interventions: Another point of  interest was the 
discontinuation of  antiplatelet medications prior to 
EUS guided interventions. Figure 17 shows that 4.3% 
of  respondents never stop antiplatelets, whereas 26.8% 
stop all antiplatelets including acetylsalicylic acid (ASA) 
and further 6.1% only stop non-ASA antiplatelet agents 

for any intervention. The majority of  respondents decide 
whether to stop antiplatelet agents depending on the 
clinical indication for antiplatelet treatment (62.2%) and 
individual risk assessment (e.g., for stroke, coronary disease, 
stents etc.), or in case of  a cystic lesion that is scheduled 
for biopsy (0.6%).

Antibiotic prophylaxis before endoscopic ultrasound 
guided sampling? Evaluating the respondents’ answers, 
antibiotic prophylaxis is considered necessary by the 
respondents prior to fine-needle puncture of  cystic lesions, 
abscesses, pseudocysts and coeliac block maneuvers. Only 
6 respondents (3.9%) always use antibiotic prophylaxis, 
whereas 18 respondents (11.0%) do not use any antibiotic 
prophylaxis prior to EUS guided interventions (Figure 19). 

Should informed consent for endoscopic ultrasound differ 
from that for esophagogastroduodenoscopy? The question 
whether informed consent for diagnostic EUS should 
differ from that used for EGD was agreed by 91.4% of  
the respondents while only 8.6% of  the respondents did 
not agree with this proposal. 

DISCUSSION

Our survey completed by EUS endoscopists from all 
continents reveals epidemiological and educational differences, 

Figure 8: Frequency of esophagogastroduodenoscopy performed 
prior to endoscopic ultrasound. It is shown how often (percentage) 
esophagogastroduodenoscopy is performed prior to endoscopic ultrasound.

Figure 9: The figure shows respondent’s opinion about whether transabdominal 
ultrasound should be performed by the same examiner as endoscopic 
ultrasound.

Figure 10: Overview of the use of longitudinal endoscopic ultrasound.

Figure 11: Overview of the use of radial endoscopic ultrasound.
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but also differences in preparations which are deemed to 
be mandatory prior to EUS. Endoscopic techniques and 
echoendoscope preferences varied with the geographical 
location of  the EUS endoscopists. These notable variations in 
EUS practice might be due to different education or working 
conditions around the world. In the discussion below we 
would like to discuss the worldwide differences and socio-
cultural influences that the survey could reveal.

Epidemiology
Out of  165 respondents of  the survey, the majority came 
from Europe (n = 79) and Asia (n = 67). Due to the low 
number of  respondents from North America (n = 11), 
Africa (n = 4) and South America (n = 3), results from 
these countries should be interpreted with great caution, 
while those from Europe and Asia are solid and reliable. 
Most of  the respondents were gastroenterologists whereas 
in South America the majority were surgeons. With 86.7%, 
a large majority of  respondents were males with a mean age 
of  48.9 years. No women from Africa or South America 
took part in our survey.

Our results suggest that, as reported for gastroenterology 
and surgery as a whole, in most countries endoscopic 
ultrasound as the “supreme discipline” of  gastrointestinal 
endoscopy is still male-dominated. Physician Data 
Reports from the USA show a slow increase of  female 
representation in gastroenterology workforce from 11% 
in 2007 to  19.7% in 2021. At the same time (2021), 
female representation over all specialties was 37.1% in 
the USA.[9] In 1997, in the USA women represented only 
16% of  gastrointestinal fellows.[10] Over a 10-year period 
from 2009-2019, female representation in GI fellowship 
positions increased to 33.6%.[11] Similar data are available 
from Europe. According to data from Healthcare-in-
europe.com in 1996, for example, only about 12 percent 
of  gastroenterologists in Germany were women. By 
2011, that figure had risen to 22 percent. After training 
as gastroenterologist, the majority of  the job spectrum 
of  many gastroenterologists includes the performance of  
gastroscopies and colonoscopies.[12] The therapeutic EUS-
guided interventions addressed in our survey require a far 
advanced training level and endoscopic skills that may not 

Figure 12: Frequency of use of contrast enhanced endoscopic ultrasound. Figure 13: Frequency of endoscopic ultrasound elastography use.

Figure 14: Use of endoscopic ultrasound guided biliary drainage techniques.
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be reached in a few years. To become confident in EUS 
guided interventions, a long training phase and experience 
is needed. Therefore, women are underrepresented in 
advanced endoscopy including EUS. For example, in 2019 
women represented only 14.0 % of  all current advanced 
endoscopy fellows in the USA.[13] Barriers for women to 
achieve expertise in EUS and interventional endoscopy 
are also reported from Italy[14] and India.[15] These barriers 
include implicit gender bias, lack of  flexibility in the 
training programs with regard to family planning and 
family obligations (e.g., part-time work options, maternity 
leave, hours and call), exposure to fluoroscopy during 
childbearing age, lack of  ergonomic equipment, and lack of  
female program directors and educators.[11,16-20] Patriarchal 
structures in some regions and poor self-advocacy still 
appear to hinder women to enter advanced endoscopy 
training programs.[21] Ambitious young women may 
possibly become discouraged by prejudiced conservative 

male leaders who take their own way of  thinking as a pretext 
to hinder women in their commitment.

Hence, the question of  equal opportunities for women in 
terms of  schooling, training and professional development 
in EUS and other advanced endoscopy techniques arises. In 
different regions of  the world, the gap in education levels 
varies for men and women.

Figure 15: Use of different biliary drainage techniques according to 1st, 2nd, or 3rd choice.

Figure 16: Frequency of performing coagulation tests prior to endoscopic 
ultrasound guided sampling.

Figure 17: Discontinuation of antiplatelet therapy prior to endoscopic 
ultrasound guided sampling.
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The recently created international organization called 
“Women In Endoscopy” (womeninendo.org) has the 
mission to champion the advancement of  women 
through education, professional growth and leadership 
development. This global organization is a welcome move 
to address the inequities and challenges that women may 
uniquely face in their endoscopy careers. 

Considering research activities, we found that the majority 
of  respondents had published less than 20 articles, whereas 
more research work has been published about EUS issues 
than about TUS topics. Particularly in Africa, North- and 
South America, there have been no publications about 
TUS, which underlines the fact that in some societies, TUS 
is not part of  the daily clinical workload of  endoscopists. 
EUS, for example, is carried out by gastroenterologists in 
Anglo-American countries where TUS is most frequently 
performed by radiologists or physician assistants who 
have not been addressed in our survey. In Europe and 
Asia, many EUS examiners apply TUS themselves, which 
explains why clinical research work including TUS studies 
are more frequently published by gastroenterologists and 
surgeons. Publications of  EUS papers were distributed 
similarly worldwide, although respondents from Africa 
published less than their colleagues abroad. Nevertheless, 
since the response rate in Africa was quite low (n = 4), these 
results cannot be generalized. On the other hand, research 
activities are mostly possible at University institutions due 
to less access to research facilities and requirements in rural 
hospitals, when compared to Europe, Asia and America. 

Education
Educational level in transabdominal ultrasound according 
to qualification: Although the majority of  EUS examiners 
reported to be educated in transabdominal ultrasound 
(TUS), the mean experience in performing TUS by the 
respondents has been 11.6 years. Furthermore, respondents 
from North- and South America mentioned no training in 
TUS. In the Americas, TUS is the domain of  radiology and 
mainly performed by radiology technicians and radiologists. 

The relatively high proportion of  TUS education in 
Europe is due to the fact that TUS is embedded in the 
training curricula for gastroenterologists in most European 
countries except the UK. The low educational level in TUS 
in Africa and Asia may be due to lower responder rates 
and the lack of  TUS facilities. Nevertheless, it is quite 
obvious that European examiners have a high rate of  
TUS experience which could be measured by the years of  
performance in TUS. In contrast, the TUS performance 
rate in other countries was very low or zero. This might 
also underline that almost all European EUS examiners are 
educated and still practicing users of  TUS while in other 
countries TUS or TUS might be done by other specialists 
like radiologists or radiology technicians/assistants.

While the simultaneous performance of  TUS for EUS 
endoscopists is quite common, use of  ERUS and EBUS 
ultrasound is less frequent. While ERUS is used by most of  
the respondents, EBUS is not used that much. One reason 
for the lower use of  EBUS might be that respondents 
mostly had a clinical background in gastroenterology 
whereas EBUS is more used in the clinical background of  
pneumologists.

Imaging techniques used
Frequency of  transabdominal ultrasound prior to 
endoscopic ultrasound (performed by respondents): When 
we considered the frequency of  TUS performance prior to 
EUS, again the examiners from North and South America 
have mentioned that they do not perform TUS before the 
EUS. The reason might be again the delegation of  TUS 
to other specialties like radiologists or physician assistants, 
radiographers. Patients are referred for endosonography 
through a variety of  pathways. In the optimal case, the 
patient is under the care of  the gastroenterologist who 
makes the management decisions such as the indications for 
various examinations, who performs the TUS and decides 
to perform EUS on the basis of  his or her own results 
and available radiological findings. The majority of  the 
respondents stated that TUS should be performed by the 

Figure 18: Antibiotic prophylaxis before endoscopic ultrasound guided sampling.



Kleemann et al.: An international survey on the geographical differences in practice patterns and training of endoscopic ultrasound

59JOURNAL OF TRANSLATIONAL INTERNAL MEDICINE / JAN-FEB 2025 / VOL 13 | ISSUE 1

same examiner as EUS and we found that the slim majority 
of  the interviewed specialists (55%) are performing TUS 
themselves, too. The reason of  the quite high frequency 
of  TUS prior to EUS in Europe might be the routine 
diagnostic pathway that the majority of  patients start with 
a TUS as basic imaging followed by CT- and MRI- Scans 
and then EUS if  abnormalities are detected, worthwhile to 
be investigated further. Due to the high acquisition costs, 
usually only hospitals have endosonography equipment 
and workstations. Patients are often referred by their 
general practitioners in the case of  unclear complaints 
and findings or on the recommendation of  radiologists to 
clarify unclear CT or MRI findings. Sometimes radiological 
imaging with other indications (cardio-MR, spine, kidney) 
reveals findings that are then directly referred to EUS for 
clarification. In some patients with complete imaging, one 
must occasionally have doubts about the image quality. 
The experienced examiner would perform a high quality 
TUS in such a situation. In daily practice, however, some 
outpatient examiners feel that their honor and qualifications 
have been violated and prefer instead to use all diagnostic 
possibilities to the full.

The clinical routine is usually so tense that it is not possible 
to repeat a sonography in this patient group, especially 
if  the EUS workstation and high-end ultrasound are 
located in different rooms or even buildings. Geographical 
distribution discovered that mostly European examiners are 
using TUS while American examiners are not performing 
TUS themselves and African and Asian examiners only 
sometimes although Africa also has a quite high frequency 
of  TUS prior to EUS which might be due to the availability 
of  TUS next to the EUS examiners and possibly the difficult 
access to cross-sectional imaging methods. Nevertheless, 
the low rate of  responders might distort the result here. 

Frequency of  esophagogastroduodenoscopy prior to 
endoscopic ultrasound: The survey revealed that the 
majority of  the respondents are performing an EGD 
prior to EUS. Geographically almost all respondents in 
Africa and South America are following this approach, 
possibly because EGD might be an easy and fast method 
to detect unclear lesions that require further investigation 
with EUS. Alternatively, the EUS examiner might want to 
exclude strictures and pouches by EGD to avoid potential 
perforations with the stiffer, larger caliber and, in case 
of  using longitudinal EUS, side viewing echoendoscope 
during EUS. 

The observed difference might also reflect a variation 
in diagnostic workload in EUS practice whether mainly 
hepatobiliopancreatic indications, gastrointestinal tumour 
staging or assessment of  subepithelial lesions is needed. In 
particular, if  an EGD has already been carried out recently 

in advance by the same endoscopist, this does not have to 
be repeated. On the other hand if  the EGD was performed 
by another physician who referred the patient to the EUS 
specialist, he or she may prefer to perform their own EGD 
first to confirm luminal findings especially in the case of  
luminal GI tumor staging and subepithelial lesions. Many 
experienced endoscopists ask the patient about dysphagia 
and perform an EGD only if  patients have difficulty 
swallowing. Otherwise, especially for pancreatobiliary 
indications, many endosonographers may directly pass 
the EUS scope into the patient without an EGD. There 
certainly is a variability in practice based on indication 
of  the procedure, whether prior EGD was done by the 
same physician and physician preference. The experienced 
endosonographer is probably more likely to see (or feel) 
resistance in the esophagus, recognize wall thickenings, 
diverticula, stenoses and angulations; which may be reason 
to abort the EUS and switch to an EGD procedure, if  not 
done already. For the experienced physician, it is usually 
possible to safely advance an EUS device into the stomach 
and then pass the pylorus and bulb duodenal junction 
under endoscopic vision. However rare, perforations have 
been reported to occur in the pharynx or bulbo-duodenal 
junction during EUS. This is due to the stiff  and slightly 
higher caliber distal end of  the echoendoscope. There 
is a slightly increased risk of  perforation in the area of  
angulations such as in the hypopharynx, but especially at 
the junction between the duodenal bulb and extra bulbar 
duodenum. This concerns the longitudinal probes with the 
additional limited endoscopic view due to the altered optical 
viewing axis. Extra care should be taken while navigating 
these regions.[22] 

Screen orientation of  transabdominal ultrasound and 
longitudinal endoscopic ultrasound: Looking at the 
preferred screen orientation of  TUS and EUS, the 
majority of  TUS examiners use a left cranial orientation 
(76.5%). Even in EUS, a left cranial orientation (54.9%) is 
dominating. Considering the geographical distribution, the 
use of  TUS left cranial orientation is frequently seen in Asia 
(83.9%), Europe (78%) and Africa (75%) while colleagues 
from North- and South-America preferentially used a 
right cranial orientation for TUS (100%) and EUS (North 
America 82.8% and South America 66.7%). Furthermore, 
respondents from Europe (except from UK) are using 
more frequently a left cranial orientation in TUS (78%) and 
EUS (55.3%). The reason for this might be due to different 
TUS and EUS systems that have not been addressed by 
the survey and need further investigation. Standardization 
would be desirable. However, even experienced examiners 
work with the marking on the left in the TUS and on the 
right in the EUS. However, most commercially available 
ultrasound processors allow to switch the screen orientation 
and it is likely based on national conventions as well as how 



Kleemann et al.: An international survey on the geographical differences in practice patterns and training of endoscopic ultrasound

60 JOURNAL OF TRANSLATIONAL INTERNAL MEDICINE / JAN-FEB 2025 / VOL 13 | ISSUE 1

the endoscopists learned EUS initially.

Use of  radial and longitudinal endoscopic ultrasound: The 
majority of  the respondents prefer using longitudinal over 
radial EUS which is also seen after adjusting geographical 
distribution. The reason may be the fact of  higher 
acquisition costs for purchasing both, radial and longitudinal 
equipment.[23,24] A radial equipment can only be used for 
diagnostic reasons but not for taking biopsies or therapeutic 
interventions. Therefore, some institutions may prefer to 
acquire only longitudinal endoscopes as they are more 
versatile allowing diagnostic staging but also interventions 
and histological investigations by taking biopsies. This is 
useful because the majority of  EUS indications are related 
to oncological patients and therefore it is always favorable 
to have the option for performing EUS guided sampling. 
Furthermore, longitudinal echoendoscopes have a higher 
spatial resolution, which may be crucial e.g., for pancreatic 
indications where there is evidence that longitudinal 
echoendoscopes are able to detect even very small lesions. 
In addition, detection of  submucosal invasion in early cancer 
may be another advantage of  longitudinal EUS.[25-28] However, 
it should be taken into account that it is not completely 
possible to rotate the longitudinal probe in the gastric 
antrum to the major position. The major antrum cannot 
be viewed satisfactorily with the longitudinal probe. It is 
much more comfortable to T-stage tumors in the stomach 
and esophagus with the radial probe. For staging of  rectal 
cancer, the flexible radial probe can be used excellently. 
It is therefore advisable and even necessary to also have 
a radial probe available. Furthermore, a learning curve 
is necessary for each technique.[29-31] Hence, training of  
only longitudinal EUS would be a faster approach for 
the examiner in performing diagnostic and therapeutic 
endoscopic ultrasound, too.[31]

Use of  miniprobes: Most respondents do not regularly 
use miniprobes.[32] The use of  balloon miniprobes in the 
bronchial system has been mostly replaced by EBUS. Earlier 
expectations placed on the mini-probes in the staging of  
early gastro-intestinal carcinomas have not been fulfilled. 
Regarding the biliary system, many clinical questions are 
answered by EUS, MRCP and modular cholangioscopy 
with the option to biopsy.[33-35] Nevertheless, in Asia and 
North America the majority of  respondents are using 
miniprobes, although the delicate and fragile miniprobe 
systems may be too expensive and add only limited 
diagnostic benefit when compared to normal EUS staging. 
Because of  these limitations, respondents from Europe 
may rarely use miniprobes and respondents from Africa 
and South America may never use them.

Use of  endoscopic ultrasound elastography and contrast 
enhanced endoscopic ultrasound: We found that EUS 

elastography and CE-EUS were used by a majority of  
respondents (72.6% and 78.7%, respectively), although 
a geographical disparity is evident for both modalities. 
EUS elastography is used by the majority of  respondents 
in Asia (81.8%), Europe (73.4%), and Africa (60%), but 
to a lesser extent in North America (27.3%) and South 
America (33.3%). The differences in utilization are even 
more pronounced for CE-EUS with only participants 
from Europe (92.4%) and Asia (83.3%) frequently using 
CE-EUS. Both techniques are considered advanced 
multiparametric ultrasound technologies, in particular CE-
EUS was primarily developed for TUS. It is therefore not 
surprising that the geographical differences in the frequency 
of  use of  EUS elastography and CE-EUS coincide with 
those of  TUS in general and the fact that TUS is frequently 
performed by radiologists or sonographers in North- and 
South America. One additional reason for non-using CE-
EUS may be the high price of  the ultrasound contrast agent 
and, for some regions, no availability of  any ultrasound 
contrast agent before 2016. 

Provision and performance of endoscopic 
ultrasound techniques
Interventional techniques used: The questionnaire 
evaluated the preferred use of  different access techniques 
of  endoscopic ultrasound for biliary drainage procedures. 
Due to a quite high respondents’ rate, the results seem 
to be reliable. Assuming a high expertise in ERCP in all 
respondents it seems understandable that the majority of  
respondents prefer “rendez vous techniques” via the CBD 
(duodenum), or retrograde drainage of  the CBD into 
duodenum. This may be due to the normal endoscopic 
technique similar to ERCP where the switch to ERCP 
technique allows to insert the stent into the CBD; this may 
be the fastest and easiest way for biliary drainage when 
access to the CBD had been achieved. Rendez vous via the 
stomach (left liver lobe) and antegrade drainage via the left 
liver lobe have not been the first choice for drainage of  
the biliary system. Possible reasons include be the above-
mentioned easier access methods to the CBD via duodenum 
due to similar investigation method compared with ERCP, 
and/or published higher serious adverse event rates for the 
hepatic access route.[36-39]

In detail, we asked for less common EUS guided 
applications such as EUS guided pancreatic ductal access, 
EUS guided cholecystostomy, EUS guided enteral access, 
EUS guided fiducial marker placement and EUS guided 
ablative therapy. Respondents from North America 
practice these techniques most frequently, but due to the 
low number no comparison can be made. Acknowledging 
that high expertise in EUS and interventional endoscopy 
is needed to perform these interventions, lack of  
available expertise may lead to transfer these patients for 
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alternative interventions to radiologists (e.g., CT guided 
cholecystostomy or ablative therapy, duodenal stenting) 
or to surgeons (e.g., gastroenterostomy). Due to the low 
response rate from Africa, the results are not generalizable 
to the whole continent. 

Standardized procedures
In our survey we focused on procedural protocols such 
as the requirement of  coagulation tests before EUS 
guided interventions, discontinuation of  anti-coagulation 
therapy, prophylaxis with antibiotics and finally the use 
of  miniprobes during EUS examinations. The majority 
of  respondents declared to stop antiplatelets prior to 
EUS guided sampling which most frequently depended 
on the clinical indication of  the endoscopic intervention 
and the individual antiplatelet agent used. We assume that 
some respondents base their decision on International or 
National guidelines whereas others rely on their clinical 
experience and consensus decisions together with other 
clinical specialties.[40-45] Guidelines classify EUS guided 
sampling and other interventions as high risk procedure 
of  bleeding and thus recommend to stop non-ASA 
antiplatelets, when possible.[46-48] In addition, the Guideline 
of  the European Society for Gastrointestinal Endoscopy 
(ESGE) on EUS guided sampling suggests: “The need 
for bridging therapy with low molecular weight heparin or 
switching to acetylsalicylic acid should be determined on 
the basis of  the underlying indication for antithrombotic 
therapy and the risk for thromboembolic events. EUS-
guided sampling can be performed in patients on low dose 
acetylsalicylic acid therapy”.[49] Hence, further investigation 
is needed to clarify the reasons for respondents’ decision to 
stop or continue anticoagulation when biopsies are taken.

Considering antibiotic prophylaxis prior to EUS-guided 
fine-needle sampling, 139 respondents (85%) mentioned 
to follow guidelines, especially prior to fine-needle 
puncture of  cystic lesions, abscesses, pseudocysts and 
coeliac block maneuvers, which is in keeping with earlier 
clinical guidelines. Recent studies suggest that antibiotic 
prophylaxis may not be necessary, not even prior to 
EUS guided fine-needle aspiration (FNA) of  pancreatic 
cysts.[50,51] However, due to the lack of  definitive studies on 
this topic, EFSUMB, ESGE and the American Society for 
Gastrointestinal Endoscopy (ASGE) currently recommend 
antibiotic prophylaxis.[46,47,49,52,53] In a multicenter study 
by Colán-Hernández et al of  patients undergoing EUS 
guided FNA for pancreatic cyst examination, the risk of  
infection was low. The incidence of  infection did not differ 
significantly with or without ciprofloxacin prophylaxis. The 
only case of  FNA-related infection (0.44%) occurred in 
a patient in the placebo group (0.87%).[51] Facciorusso’s 
meta-analysis also assessed that prophylactic antibiotics 
do not significantly reduce the risk of  infection after 

EUS guided FNA of  pancreatic cystic lesions, and the 
routine use of  prophylactic antibiotics should therefore 
be questioned.[50,54] In contrast, Troncone et al are critical 
of  generally not using antibiotic prophylaxis under special 
circumstances. In particular, there is a higher risk when 
using the 19 G needle on cystic pancreatic lesions for 
through-the-needle micro forceps biopsy (EUS-TTNB) 
and needle-based confocal laser endomicroscopy (EUS-
nCLE). Further definitive studies are needed.[55]

Is there a difference in informed consent for 
esophagogastroduodenoscopy and diagnostic endoscopic 
ultrasound? 

The majority of  respondents agreed that the content of  
informed consent to EGD and diagnostic EUS should be 
different. Since complication rates of  EUS are reported to 
be higher than for diagnostic EGD, the consenting process 
for both investigations should be specified in a different 
manner and form.[56]

Limitations
Response bias is a significant concern in survey research 
as it can influence the reliability and generalizability of  the 
findings. In this study, lower response rates from regions 
such as North America and Africa have been identified, 
which could skew the results and limit the applicability of  
the conclusions. It is crucial to acknowledge this limitation 
to provide transparency and context for the interpretation 
of  the results. To clarify the limitations in our study, we 
have listed the results overall [all] and divided by continent 
separately by identifying the participants [n] in the tables 
shown above. These can be derived directly from the 
graphics. To improve the quality and impact of  future 
studies, broader participation should be encouraged across 
all regions by implementing targeted outreach efforts like 
e.g., incentives for participation such as access to study 
findings, professional development opportunities or even 
monetary rewards. Furthermore, enhanced communication 
like engagement with professional societies, regional 
conferences and local experts could improve participation 
in underrepresented regions like Africa and South 
America. Finally, language and cultural adaptations may 
help addressing response bias by ensuring that the survey 
is available in multiple languages and culturally adapted. 
A further limitation of  this survey study relates to causal 
explanations for different approaches, preferences and 
frequencies of  use. In the discussion, we have tried to 
explain these differences indirectly and using published 
data. On this basis, further surveys should attempt to use 
specific questions to identify historical and health economic 
causes and causes associated with different organizational 
forms of  healthcare systems.
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CONCLUSION

Our study results suggest existence of  relevant geographical 
differences that reflect not only the different levels of  
education in different settings but also differences regarding 
technical standards for the performance of  EUS and TUS 
examinations worldwide.

TUS is performed prior to EUS by the EUS endoscopists 
themselves in most European countries but not in North 
and South Americas where non-invasive pre-EUS imaging 
is delegated to other specialties such as radiology. Different 
training backgrounds, cultural beliefs, infrastructures, 
available equipment and access to training programs have a 
strong impact on the EUS workforce and EUS procedural 
practice across the continents. Global standardization of  
EUS training and EUS procedural protocols will facilitate 
international recognition of  qualifications, improve safety 
of  the interventions and enable international multi-center 
research activity to produce the evidence we need to 
advance EUS practice further.

The shortfall of  this study was the low response rate from 
countries outside Europe and Asia. Therefore, large-scale 
generalizations across the globe may not be accurate. 
However, this study does provide a “snap shot” of  EUS 
practice patterns across Europe and Asia as well as how 
it may differ from practices in other parts of  the world. 
To enhance the validity and credibility, future research to 
understand the global landscape of  EUS practice patterns 
and training differences among gastroenterologists should 
seek to achieve greater representativeness through targeted 
network utilization and outreach efforts, and better capture 
causalities through specific questions.
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