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Abstract
Background  Image-guided intussusception reduction has been practised internationally for many decades. The use of dif-
ferent modalities, delayed repeat attempts, and sedation/anaesthesia are unknown.
Objective  To survey the practice of image-guided intussusception reduction.
Materials and methods  A 20-point questionnaire created by the European Society of Paediatric Radiology (ESPR) Abdomi-
nal Imaging Taskforce was distributed via the ESPR members’ mailing list and shared on social media between 28 March 
and 1 May 2023.
Results  There were 69 responses from 65 worldwide institutions, with a mean of 18 intussusception reductions performed per 
year: 55/69 (80%) from 52 European institutions and 14/69 (20%) from 13 institutions outside of Europe. European centres 
reported using 19/52 (37%) fluoroscopy, 18/52 (35%) ultrasound, and 15/52 (28%) a mixture of both, with 30/52 (58%) 
offering a delayed repeat at 15 min to 24 h. Non-European centres reported using 5/13 (39%) fluoroscopy, 6/13 ultrasound 
(46%), and 2/13 (15%) a mixture of both, with 9/13 (69%) offering a delayed repeat attempt. Sedation or analgesia was used 
in 35/52 (67%) of European and 2/13 (15%) non-European institutions.
Conclusion  There is wide variation in how image-guided intussusception reduction is performed, and in the use of sedation/
anaesthesia.
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Introduction

Intussusception is the telescoping and entrapment of a 
bowel segment into more distal gastrointestinal loops. 
Ileocolic intussusception is the most common type and 
involves the terminal ileum invaginating into the colon 
for a varying length, with mesenteric fat, lymph nodes, 
and vessels. The trapped bowel and mesentery can cause 
upstream bowel obstruction, oedema, eventual ischaemia, 
and perforation; therefore, urgent reduction is a priority to 
prevent loss of viable bowel. Image-guided enema reduc-
tion is the first-line treatment internationally for ileocolic 
intussusception not complicated by peritonitis, shock, or 
sepsis. The quoted success rate varies widely due to dis-
crepancies in the definition and heterogenous data; it is 
reported to be 24–95% in published data [1], but the gen-
erally accepted rate of successfully reducing an intussus-
ception without the child requiring surgical intervention 
is approximately 75–80% [2, 3], although this may vary 
depending on the presence of a pathological lead point 
seen in approximately 10% [1, 4].

There is consensus on the use of ultrasound as a diag-
nostic test for ileocolic intussusception, but variation exists 
in the methods of intervention. Hydrostatic reduction with 
ultrasound is widely practiced, often with the addition of 
dilute water-soluble contrast to confirm a successful reduc-
tion fluoroscopically at the end of the study. The use of 
fluoroscopy with either pressurised gas or water-soluble 
contrast remains the standard intervention in many centres. 
There is currently no accepted consensus and current evi-
dence suggests that both guidance methods appear to have 
good success rates with limited difference in perforation 
rates [5–7]. In addition, there is no international agreement 
on whether sedation or anaesthetic should be used.

The objective of the European Society of Paediatric 
Radiology (ESPR) Abdominal Imaging Taskforce is to 
survey and evaluate how radiological intussusception 
reduction is carried out at different institutions, particu-
larly in relation to the use of fluoroscopy versus ultra-
sound as a guidance modality, and the experience of using 
sedation or general anaesthetic (GA) in this setting. The 
aim is to establish current practice with a view to issuing 
evidence-based guidance in the future.

Materials and methods

Ethical approval was not required for this optional survey 
of participants’ experience. Informed written consent to 
publish individual, anonymised responses was obtained 
from all participants.

Survey design, distribution and analysis

A 20-point questionnaire was created by the ESPR Abdomi-
nal Imaging Taskforce using the Google Forms platform 
[8]. The survey included sections on place of work, grade, 
and profession of the person performing the reduction, and 
specific details regarding radiological modality, distension 
medium, and whether or not sedation or anaesthetic are rou-
tinely offered. The questions were split into three sections as 
follows: background data, reduction methods, and the use of 
sedation/GA/analgesia (Table 1).

The survey was distributed via the ESPR members’ mail-
ing list on 28 March 2023 and was available for responses 
until 1 May 2023. The survey was also shared via ESPR 
social media networks and sent personally to colleagues of 
the ESPR Abdominal Imaging Taskforce.

Descriptive statistics with simple proportions for the 
responses of each question were calculated and results dis-
played as bar charts. The qualitative results from open ques-
tions regarding sedation and GA were grouped into themes 
and reproduced without editing.

Results

Survey participants and institutions

During the 1-month questionnaire period, 71 responses were 
obtained from 67 institutions across 29 countries world-
wide: 57/71 (80%) participants were from 54 unique Euro-
pean institutions, across 18 European countries, and 14/71 
(20%) participants were from 13 non-European institutions 
across 11 countries (Table 2). There was a relative lack of 
responses from Eastern Europe (Fig. 1), compared to the 
rest of Europe. Two participants from Estonia and Spain 
reported that intussusception reduction was not performed 
at their institutions; their responses were not included in the 
rest of the survey, leaving 69 survey participants from 65 
unique institutions in total worldwide: 55 participants from 
52 unique European institutions and 14 participants from 13 
non-European institutions.

Participant job role

Those that practiced paediatric radiology full time con-
stituted 46/55 (83%) of the participants in Europe, 7/55 
(13%) practiced a mixture of adult and paediatric radi-
ology, 5/7 (71%) majority of working time in paediatric 
radiology and 2/7 (29%) majority of working time in 
adult radiology, 1/55 (2%) respondent was a paediatric 
surgeon, and 1/55 (2%) respondent was a retired paediatric 
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Table 1   Intussusception reduction survey

Questions Multiple choice/free text answers

Section 1: Background data
  1 Do you consent for your responses to be pub-

lished as part of a report by the ESPR
Abdominal Imaging Taskforce? a

Yes/No

  2 Name of institutiona [Free Text answer]
  3 Country of institutiona [Free Text answer]
  4 What is your main activity? a a) Paediatric Radiology

b) Mixed Paediatric and Adult Radiology, > 
50% paediatric

c) Mixed Paediatric and Adult Radiology, < 
50% paediatric

d) Other
  5 Is radiologically-guided intussusception 

reduction performed at your hospital?a
Yes/No

Section 2: Questions on intussusception reduction methods
  6 Where do you perform radiologically-guided 

intussusception reduction?a Check all that 
apply

a) Diagnostic Radiology
b) Interventional Radiology
c) Theatre
d) Other:

  7 Who performs the radiology-guided intussus-
ception reduction? aCheck all that apply

a) Radiology Consultant
b) Radiology Trainee with direct Consultant 

supervision
c) Radiology Trainee without direct Consultant 

supervision
d) Surgeon
e) Other:

  8 Please estimate how many intussusception 
reductions on average your institution per-
forms per yeara

[Free Text answer]

  9 What type of image-guidance do you use? 
aCheck all that apply

a) Ultrasound
b) Fluoroscopy
c) Both
d) Other:

  10 Do you perform the reduction with aCheck all 
that apply

a) Air?
b) Liquid?
c) Manually?
d) Other:

  11 Please estimate your institution's success rate 
in radiological reduction of intussusceptiona

a) >90%
b) 70–90%
c) <70%
d) Other:

  12 If the initial reduction attempt fails, do you 
offer a delayed repeat reduction attempt? If 
so, at what time frame?a

[Free Text answer]

  13 Do you have any further comments on reduc-
tion technique?

[Free Text answer]

Section 3: Questions on sedation/general anaesthetic/analgesia
  14 Is sedation/general anaesthesia generally 

performed in your hospital for intussuscep-
tion reduction?a

a) Yes—General Anaesthesia Go to question 1
b) Yes—Sedation Go to question 15
c) Yes—sometimes general anaesthesia, some-

times sedation. Go to question 15
d) No—analgesia is given only Skip to question 

19
e) No—no analgesia, sedation or general anaes-

thesia Skip to question 19
  15 What is the main reason(s) for using sedation/

general anaesthetic?a
[Free Text answer]
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radiologist (Fig. 2). Of the non-European respondents, 
6/14 (43%) practiced paediatric radiology full time, 7/14 
(50%) practiced a mixture, 5/7 (71%) majority paediatric 
and 2/7 (29%) majority adult radiology, and 1/14 (7%) was 
a paediatric surgeon.

Where is the intussusception reduction performed?

When asked where intussusception reduction is performed 
(more than 1 choice allowed), 48/52 (92%) participants from 
unique European institutions and 12/14 (86%) from non-
European institutions performed reductions in the diagnostic 
radiology department (Fig. 3).

Operator

The survey allowed multiple responses about the operator 
of intussusception reductions and 35/52 (67%) participants 
from European institutions responded with a single answer: 
27/35 (77%) radiology consultant; 6/34 (18%) trainee with 
consultant supervision; 1/34 (3%) trainee without direct con-
sultant supervision; and 1/34 (3%) surgeon. In the 17 partici-
pants with >1 response, 16/17 (94%) involved a radiology 
consultant, 14/17 (82%) trainee with consultant supervision, 
and 4/17 (24%) surgeon (Fig. 4). In non-European institu-
tions, 13/14 (93%) respondents reported a radiology consult-
ant performing or supervising intussusception reductions, 
and 1/14 (7%) participant reported intussusception reduc-
tions at their institution were performed by a surgeon.

Number of intussusception reductions

The participants were asked to estimate the number of intus-
susception reductions performed at their centre per year. The 

mean number of intussusception reductions performed per 
year across the 52 unique European institutions surveyed 
was 17 (range 2–60), comparable to a mean of 13, range 
(3–60) in the 13 centres outside of Europe.

Modality and reduction medium

The imaging modality and reduction method used by 52 
unique European and 13 non-European institutions is pre-
sented in Fig. 5. There was wide variation in the methods 
used across Europe, with 19/52 (37%) choosing fluoroscopy, 
18/52 (35%) ultrasound, and 15/52 (28%) using a mixture of 
both. Ultrasound with fluid was the most popular combina-
tion inside and outside of Europe, utilised by 17/52 (33%) 
European institutions, with those using fluoroscopy having 
an almost equal split between fluid and gas as the chosen 
reduction medium: 10/19 (53%) and 9/19 (47%), respec-
tively. Of the 17 institutions that reported using ultrasound 
with fluid, 12/17 (71%) reported a radiology consultant as 
the operator, 8/17 (47%) have trainees under direct consult-
ant supervision, and 1/17 (6%) reported a surgeon as the 
operator (>1 answer permitted). Two European centres also 
reported using manual manipulation alongside ultrasound—
one centre reported a surgeon and the other centre reported 
a radiology consultant or trainee under direct supervision as 
the operator. Of the two institutions who reported having the 
highest number of intussusception reductions per year (60), 
both used ultrasound-fluid reduction. Of the eight European 
institutions that reported < 5 intussusception reductions per 
year, 5/8 (63%) used fluoroscopy (two with fluid, three with 
gas), 2/8 (25%) used ultrasound with fluid, and 1/8 (13%) 
used both ultrasound and fluoroscopy with fluid (Fig. 6). 
There were otherwise no specific trends in modality utilised 
versus the number of intussusception reductions per year.

a indicates compulsory question

Table 1   (continued)

Questions Multiple choice/free text answers

  16 Who oversees the administration?a a) Anaesthetist
b) Surgeon
c) Nurse
d) Radiologist
e) Other:

  17 Please state what is used for sedation/anaes-
thesia, if you know ita

[Free Text answer]

  18 Do you have any further comments? [Free Text Answer and skip to question 21]
  19 What is the main reason(s) for not using seda-

tion/general anaesthetic?a
[Free Text answer]

  20 Please state what analgesia is used, if you 
know ita

[Free Text answer]

  21 Do you have any further comments? [Free Text answer]
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Table 2   Participating European 
and non-European institutions

Name of institution Country of institution

Medical University Graz Austria
Hôpital Universitaire des Enfants Reinne Fabiola (HUDERF) Belgium
University Hospitals Leuven Belgium
Saint Marina’s Hospital Bulgaria
McMaster Children’s Hospital Canada
Hospital de la Pontificia Universidad Catolica Chile
Clínica Alemana de Santiago Chile
Clinica Las Americas Colombia
Tallinn Children’s Hospitala Estonia
Centre Hospitalier Universitaire (CHU) Bordeaux France
Timone Hospital Marseille France
Hôpital Bicêtre France
Centre Regional Hospitalier de Tours France
Centre Hospitalier Universitaire (CHU) Besançon France
Klinikum Stuttgart Germany
University Clinic Hamburg-Eppendorf (UKE) Germany
University hospital Jena Germany
IASO Children’s Hospital Greece
Children’s Hospital “P&A.Kyriakou”, Athens Greece
Athens Medical Center Pediatric Clinic Greece
Mitera Children’s Hospital Greece
Kovai Medical Centre and Hospital, Coimbatore India
Imam Hossein Children’s Hospital Iran
Jumhuri Teaching Hospital Iraq
Verona Italy
Genoa Italy
V. Buzzi Children’s Hospital Italy
Fondazione IRCCS Ca’ Granda—Ospedale Maggiore Policlinico Italy
Regina Margherita Children’s Hospital Italy
ASST PAPA GIOVANNI XXIII Italy
University Hospital “Gaetano Martino”, Messina Italy
Children’s Hospital Bambino Gesù IRCCS Italy
Hospital Tunku Azizah Malaysia
Universiti Kebangsaan Malaysia
Hospital del Niño Morelense Mexico
Maastricht University Medical Center Netherlands
Wilhelmina’s children’s hospital Utrecht Netherlands
Amsterdam University Medical Centers Netherlands
University Medical Center Groningen Netherlands
Radboudumc Netherlands
Tribhuvan University Teaching Hospital Nepal
Te Whatu Ora—Capital Coast and Hutt Valley New Zealand
Akershus Universitetssykehus Norway
Oslo University Hospital Rikshospitalet Norway
University Hospital of North Norway Norway
Centro Hospitalar Universitário do Algarve Portugal
Centro Hospitalar Universitário Lisboa Norte (CHULN) Portugal
Emergency Hospital for Children “M.S. Curie”, Bucharest Romania
Abha Maternity and Children Hospital Saudi Arabia
University Children’s Hospital Ljubljana Slovenia
Hospital Regional Universitario de Málaga Spain
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Success rate

The participants were asked to estimate the success rate 
of intussusception reductions at their institution. Four out 
of fifty-two (8%) European institutions reported a <70% 

success rate, 17/52 (33%) reported a 70–90% success rate, 
and 30/52 (58%) reported a success rate of >90%. One par-
ticipant responded that there was no current audit. There 
was proportionally higher use of ultrasound versus fluor-
oscopy in the centres with a self-reported success rate of 

a Not included in the rest of the survey as participants reported intussusception reduction was not performed 
at these institutions

Table 2   (continued) Name of institution Country of institution

Complejo Hospitalario Universitario de Canarias Spain
Hospital Virgen del Rocío Spain
Vall d'Hebron Barcelona Hospital Campus Spain
Hospital san Juan de Dios Spain
Hospital Clinico Santiago de Compostela Spain
Hospital Universitari Politecnic La Fe Spain
Hospital San Agustín, Avilésa Spain
Karolinska University Hospital Sweden
Hôpitaux Universitaires de Genève Switzerland
Hacettepe University Turkey
Royal Manchester Children’s Hospital UK
Great North Children’s Hospital Newcastle upon Tyne NHS Trust UK
Great Ormond Street Hospital for Children UK
Alder Hey Children’s Hospital, Liverpool UK
Birmingham children’s hospital UK
Royal Victoria Infirmary Newcastle UK

Fig. 1   Participating countries: Worldwide (a) and Europe (b). Maps created using https://​www.​mapch​art.​net/​world.​html

https://www.mapchart.net/world.html
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>90% compared to those with lower self-reported success 
rates. However, the number of intussusception reductions 
performed per year has likely confounded this result; there 
were proportionally higher success rates reported amongst 
institutions that performed higher numbers of intussuscep-
tion reductions.

Delayed repeat attempt

In the 52 unique European institutions, 30/52 (58%) reported 
offering a delayed repeat attempt at intussusception reduc-
tion if the first attempt failed, comparable to 9/13 (69%) 
of the institutions from outside of Europe. The repeated 

Fig. 1   (continued)

Fig. 2   Survey participant job 
roles
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attempts ranged in time interval from 15  min to 24  h, 
median 1–3 h, after the initial attempt (Fig. 7). One institu-
tion reported repeating the attempt after hydrating the child.

Sedation and general anaesthetic

Sedation or GA was reported to be used by 35/52 (67%) Euro-
pean institutions and 2/13 (15%) institutions outside of Europe 
(Fig. 8). Of the European institutions, 3/35 (9%) use GA, 26/35 
(74%) use sedation, 6/35 (18%) use either GA or sedation. An 
anaesthetist oversees the sedation/GA administration in 19/35 
(54%) institutions, paediatrician 7/35 (20%), nurse 2/35 (6%), 
surgeon 2/35 (6%), emergency physician 2/35 (6%), radiolo-
gist 1/35 (3%), neonatologist OR anaesthetist 1/35 (3%), and 
unknown in 1/35 (3%) (Fig. 9). The proportion using sedation 
or GA was slightly higher in those using ultrasound rather than 
fluoroscopy alone, as expected due to the need to keep the 
child as still as possible when using ultrasound (Fig. 10). The 
most common reasons given for using GA or sedation were for 
the comfort of the child, to increase chance of success and to 
relax the abdomen/improve compliance (Table 3).

There were 17/52 (33%) European institutions and 11/13 
(85%) non-European institutions who reported not using 
sedation or GA. In the European institutions, 8/17 (47%) 
used analgesia only and 9/17 (53%) did not use analgesia. In 
the institutions outside of Europe, 4/11 (36%) used analgesia 
and 7/11 (64%) did not.

The reasons given for not using GA or sedation can be 
categorised into staffing/institutional limitations, the view 
that sedation/GA are not required, and potential risks to the 
child (Table 4). Staffing and institutional reasons were the 
most common, stated by 12/17 (71%) of the European insti-
tutions. Medications used for sedation and analgesia used 
are given in Table 5.

Discussion

This survey, which includes participants from 52 European 
institutions and 13 institutions outside of Europe, perform-
ing between two and 60 image-guided intussusception reduc-
tion procedures per year, confirms wide variation in modality 

Fig. 3   Where is image-guided 
intussusception reduction 
performed?

Fig. 4   Who performs image-
guided intussusception reduc-
tion at European institutions?
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used, the offering of a delayed repeat attempt, and the use 
of sedation or GA. In Europe, 19/52 (37%) use fluoroscopy 
guidance, compared to 18/52 (35%) ultrasound and 15/52 
(28%) a mixture of both, with fluoroscopy being more popu-
lar in institutions who perform < five reductions per year 5/8 
(63%), which perhaps relates to fluoroscopic reduction being 
the more traditional and well-established method [9]. This 
coupled with a reducing incidence of ileocolic intussuscep-
tion, due to the recent pandemic [10] and an unpublished 
observation made amongst some in the paediatric radiology 
community since before the pandemic, may mean that cen-
tres currently using fluoroscopy would not be able to achieve 
adequate case numbers to train in ultrasound-guided reduc-
tion. Only one European institution used gas as a reduction 
medium with ultrasound, which can be explained by fluid 
being the more easily visible medium on ultrasound with 
a similar safety efficacy and safety profile [11]. Outside of 
Europe, 5/13 (38%) use fluoroscopy, 6/13 (46%) ultrasound, 
and 2/13 (15%) use both. The majority (30/52, 58% in Europe 
and 8/13, 62% outside of Europe) self-reported an estimated 
success rate of >90%. The use of ultrasound and the number 
of intussusception reductions per year were both proportion-
ally higher in those that reported a success rate of >90%, 
although the rate of irreducible intussusception (for example, 
due to pathological lead point) is unknown and may be a 
confounder. Thirty out of 52 (58%) European institutions and 
9/13 (69%) non-European institutions offer a delayed repeat 
attempt. Thirty-five out of 52 (67%) European institutions 
and 2/13 (15%) non-European institutions use sedation or 
GA. Although participant numbers are relatively small, the 
survey confirms a large degree of variability across all stages 
of intussusception reduction and is likely due to a combi-
nation of institutional preferred methods and the available 
evidence, which does not show large differences in success 
rate by modality, the use of delayed repeat attempts, or GA/
sedation. Survey responses could have been increased with 
further reminder email communications, direct communi-
cation with the departments of major paediatric centres, or 
incentives.

Overall, there were almost equal numbers of institu-
tions using fluoroscopy versus ultrasound guidance (37% 
and 35%, respectively). In comparison to a prior ESPR 
survey from 1999 with 204 respondents [12], the use of 
ultrasound as image guidance in intussusception reduc-
tion has increased from 9.5% who used ultrasound alone, 
and 18% who used ultrasound with radiography. Similarly, 
a prior Society of Pediatric Radiology (SPR) survey in 
2015 [13] reported that 96% of 456 respondents used fluor-
oscopy as the guidance method. Although there were no 
respondents from the USA, and only one from Canada, 
European institutions tend towards being more ultrasound 
focused, for example, in the diagnosis of midgut malro-
tation which has only been adopted by North American 

Fig. 5   Imaging modality used in intussusception reduction for all 
institutions (a), those in Europe (b) and those outside of Europe (c)
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institutions in recent years [14], and in the use of contrast-
enhanced ultrasound instead of fluoroscopic micturating 
cystourethrogram [15, 16]. The trend demonstrated by this 
survey compared to the prior ESPR survey, however, does 
suggest an apparent shift towards more institutions using 
ultrasound, which is welcome, given the comparable effec-
tiveness and safety of the method, and the added benefit of 
no ionising radiation.

The evidence for a delayed repeat is limited [17] and the 
survey returned results which could not be easily extrapo-
lated. Firstly, the survey question did not define a time frame 
for a “delayed” repeat attempt and some centres reported 
attempts as early as 15 min as delayed, whereas some may 
define this as a repeated attempt within the same session. 
It is also possible that the term “delayed repeat attempt” 
may have been misinterpreted as a second attempt should 

Fig. 6   Estimated number of intussusception reductions performed in 52 European institutions and modality used

Fig. 7   Time interval between initial and delayed repeat attempts at intussusception reduction in 39 institutions
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an intussusception reoccur. Nevertheless, it seems that the 
use of a delayed repeat attempt in some form is utilised by 
30/52 (58%) of European centres and may be a point for fur-
ther consideration and detailed multicentre investigation in 
the future as it is currently not possible to draw conclusions 

on whether it is useful. Data on success rate of the delayed 
attempt was deemed outside of the scope of the survey; to 
draw accurate inferences from the results, we would have 
required the survey participants to record actual rather than 
estimated success rates, and this was unlikely to be data that 
was immediately available to all. It may not be advisable 
to delay for too many hours due to the risk of impending 
necrosis of bowel; there is a relationship between duration 
of symptoms > 24 h and ischaemic bowel requiring resection 
in childhood intussusception.

There was variation in the use of sedation and GA and 
differences were demonstrated inside and outside of Europe, 
with centres inside of Europe having a greater propensity to 
sedate or use GA, compared to those outside of Europe who 
tended towards regular analgesia or nothing at all. The use of 
sedation in North America has been previously reported in 
the aforementioned SPR survey, where 93% of respondents 
did not sedate [13]. In this current survey, those that use 
sedation or GA reported usually doing so via an anaesthetist 
and most commonly for the comfort of the child, although 
many also believe that it increases chances of success. Those 
that do not use sedation or GA in contrast mainly do so due 
to staffing or logistical reasons, a belief that it is not neces-
sary, or due to perceived risks to the child. The limited litera-
ture on this topic suggests that success rates may be higher 
with the use of sedation or GA [18–20]. There are concerns 
of increased perforation rate, although the data on this is 
very limited and numbers are too small to draw definitive 
conclusions [21]. It is also unknown as to whether GA or 
sedation is the better option, although recent literature sug-
gests the easier conversion to an operative procedure makes 
GA a more attractive option [22], assuming the operation 
takes place in the same location as the reduction attempt.

The survey had limitations which must be acknowledged. 
The survey advertised on social media and therefore was 
accessible to anyone. Responses included open text but there 
were no responses that were deemed nefarious or unlikely to 
come from a genuine source. There was a risk of selection 
bias; paediatric radiologists who were not ESPR members 
and who do not follow ESPR on social media may not have 
seen or responded to the survey. The survey was also only 
open for a short time frame (1 month), the sample size is 
relatively small, and an estimation of the representativeness 
of the survey has not been specifically calculated. However, 
at least one response from 52 different European institutions 
with broad geographical coverage does seem reasonable in 
terms of displaying the diversity in how reductions are per-
formed and to illustrate the need for more evidence-based 
guidelines. Further responses may have resulted in numer-
ous participants from the same institutions, which may have 
not added to the results, unless there were intra-institutional 
differences. The added value of including responses from 
non-European countries was limited as the numbers were 

Fig. 8   Sedation and general anaesthetic use in all institutions (a), 
those in Europe (b), and those outside of Europe (c)
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small and from disparate locations which did not include 
the USA, Russia, or China. The snapshot suggests there are 
differences, for example, in the use of sedation and the use 
of ultrasound within Europe compared to outside of Europe, 

although “outside of Europe” does not represent all non-
European countries.

In terms of the survey content, there were limitations 
in what to include to make the questionnaire a convenient 

Fig. 9   Job role of the person 
overseeing sedation/general 
anaesthetic during intussuscep-
tion reduction in 35 European 
institutions

Fig. 10   Sedation/general 
anaesthetic and analgesia use in 
institutions that use ultrasound 
for intussusception reduction 
compared to those that do 
not. GA general anaesthetic

Table 3   Reasons given for 
using sedation or general 
anaesthetic in intussusception 
reduction by 34 European and 
two non-European institutions 
(> one reason could be given)

GA general anaesthetic

Reason Number of 
institutions

Comfort of the child 23
Relaxes the abdomen/improves compliance (?better outcome) 9
More chance of success 8
Easier/quicker reduction 5
Easier conversion to surgery if required 1
Decrease risk of inhalation of vomitus (reason to use GA rather than sedation) 1
Reduces parental concern 1
GA administration can spontaneously reduce intussusception 1
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length and the data non-onerous for participants to obtain, 
without the need for extracting system data. This meant that 
data on accurate success rates, time to reduction attempt, 
lead points, and surgical outcomes were not collected and 
may have provided some context to the findings. On retro-
spect, data on complication rates could have been collected 
in the same manner as success rate, using broad range esti-
mations and accepting a degree of skew due to confirmation 
bias.

Following this demonstration of wide variability in practice 
at all stages of intussusception reduction across institutions, it 
is now appropriate to develop evidence-based guidance.

Conclusion

The survey confirms wide variation in the practice of intussus-
ception reduction, based on replies from institutions perform-
ing as little as two, to as many as 60 reductions per year and 
no current consensus on modality, the use of a delayed repeat 
attempt, or sedation/general anaesthetic. Establishing a unified, 
evidence-based approach for Europe could be beneficial for 
all those involved in radiology-led intussusception reduction.
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Table 4   Reasons given for 
NOT using sedation or general 
anaesthetic in intussusception 
reduction in 17 European and 
11 non-European institutions 
(> one reason could be given)

GA general anaesthetic

Reason Number of 
institutions

Staffing or institutional reasons 19
  Lack of immediate anaesthetist/support staff 6
  Logistics, not otherwise specified 4
  It would take longer overall 3
  Facilities not appropriate for GA or sedation 2
  Lack of protocol 2
  Historical (have never used sedation/GA) 1
  Cost 1

It is not required 10
  Short duration of procedure 3
  It is not necessary 2
  High success rate despite not using 2
  Not enough evidence to support use 1
  Analgesia is good enough 1
  Parental reluctance 1

Risk to child 9
  Side effects (not otherwise specified) 3
  The need for the child to be nil by mouth 2
  Need to be able to monitor patient clinically (pain) during procedure 2
  Using would relax the child’s sphincter making the procedure more difficult 1
  Relaxation of abdominal musculature makes the perforation more likely 1

Table 5   Medications used in intussusception reduction in European 
and non-European institutions

Medication Number of 
institutions

Sedation
  Benzodiazepine, e.g. midazolam, diazepam 9
  Ketamine 3
  Chloral hydrate 1
  Clonidine 1
  Gas and air 1

Analgesia
  Morphine 5
  Paracetamol 3
  Fentanyl 1
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