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Intussusception survey about practices
among Turkish pediatric surgeons

Kivilem Karadeniz Cerit®, Ozge Kilig Bayar

Intussusception is one of the most common
abdominal emergency in children under three
years of age.l! In this pathology, the proximal
intestine is invaginated into the distal intestine in
a telescope-like manner. Inflammation and edema
of the affected bowel segment results in impaired
blood flow and bowel necrosis, which requires
urgent diagnosis and intervention due to the risk of
perforation. Releasing of the invaginated intestine
with hydrostatic or pneumatic pressure is described
as reduction of intussusception.?

There are many studies published on the subject
and recommendations based on evidence-based
data have been developed for management of
intussusception in children.®! However various
aspects in management of intussusception remain
controversial. The main reason for this variability
across institutions is that not all centers have access
to the same conditions in terms of diagnosis and
treatment methods.

Controversial aspects of diseases or rare
conditions are common problems in pediatric
surgery. Due to the lack of evidence-based
data, survey studies are an important research
tool to evaluate practice patterns of pediatric
surgeons.” In the present study, we aimed to provide
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Abstract

Objectives: The aim of this study was to provide an overview
of the pediatric surgery practices in the management of
intussusception among different centers in Turkiye.

Materials and methods: Between June 2023 and August
2023, a survey was sent to the pediatric surgeons working
in different provinces of Turkiye as the members of the
Turkish Association of Pediatric Surgeons by e-mail and
text messages, inviting them to complete questions about
intussusception practices. Of a total of 1,029 pediatric
surgeons, there were 200 respondents (120 males, 80 females;
mean age 42.8+11.1 years; range, 24 to 72 years). ltems survey
included demographics, preferred radiological reduction
techniques, contraindications, use of monitorization/sedation/
other medications, maximum pressure/height, number and
time interval between reattempts, length of hospitalization,
surgical preference in case of failed reduction and additional
appendectomy during procedure. Multiple answers were
possible for some of the questions.

Results: A total of 200 surgeons (19.4%) completed the survey.
Totally, 80.5% (n=161) of pediatric surgeons were working in
centers that manage <5 cases of intussusception per month.
While radiological reduction method was chosen as the first
treatment method for intussusception by 87.5% (n=175) of
respondents, 10.5% (n=21) still preferred laparotomy as the first
option. Ultrasound-guided hydrostatic reduction was preferred
by 74.5% (n=143) of the respondents. While sedation was used
by 32.5% (n=62) respondents, steroids were administered by
13.5% (n=26). A total of 33% (n=63) of the respondents did
not attempt another reduction. After a failed reduction, 39.3%
(n=75) of the respondents preferred a laparoscopic approach,
while 58.6% (n=112) chose laparotomy as their first option.
Totally, 76.6% (n=151) of pediatric surgeons did not perform
an additional appendectomy procedure during the operation.

Conclusion: Our study results indicate that various aspects
remain controversial among institutions for the management
of intussusception among Turkish pediatric surgeons. We
believe that a better understanding of the current techniques
and individual differences would facilitate to develop an
evidence-based guideline to standardize care and improve
clinical outcomes of intussusception.
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an overview of the management of intussusception
in children and evaluate the practice patterns of
Turkish pediatric surgeons among different centers
in Tirkiye.

MATERIALS AND METHODS

This descriptive survey study was conducted
at Marmara University Faculty of Medicine,
Department of Pediatric Surgery between June
2023 and August 2023. The study protocol was
approved by the Marmara University Faculty of
Medicine Clinical Research Ethics Committee
(date: 06.10.2023, no: 09.2023.1216). The study was
conducted in accordance with the principles of the
Declaration of Helsinki.

A survey was sent to the pediatric surgeons
working in different provinces of Tirkiye as the
members of the Turkish Association of Pediatric
Surgeons by e-mail and text messages, inviting
them to complete questions about intussusception
practices. The questionnaire was planned using the
Google Forms. Multiple answers were possible for
some of the questions. Of a total of 1,029 pediatric
surgeons, there were 200 respondents (120 males,
80 females; mean age 42.8+11.1 years; range, 24 to 72
years). Since the participants did not answer each
question, responses were expressed as percentage
according to the number of participants for each
question.

Data including demographics about the
respondents (years of experience, institution,
academic or community based), number of cases
treated per/month, preferred radiological reduction
techniques in intussusception, contraindications,
use of monitorization/sedation/other medications
during patient preparation, maximum pressure/
height, number and time interval between
reattempts, length of hospitalization, surgical
preference in case of failed reduction and additional
appendectomy during procedure were collected.

Statistical analysis

The questionnaire was planned in survey
construction using Google Docs. The data collected
were entered and analyzed on Google Analytics.
Descriptive statistics were performed on each item
of the survey.
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RESULTS

Of a total of 1,029 pediatric surgeons, only
200 (19.4%) responded. Of them, 44.5% (n=89)
were working in state hospitals, 40% (n=80) in
university hospitals, and 15.5% (n=31) in private
practice. A total of 80.5% (n=161) of pediatric
surgeons were working in centers that manage
<5 cases of intussusception per month. While
radiological reduction method was chosen as the
first treatment method for intussusception by
87.5% (n=175) of pediatric surgeons, 10.5% (n=21) of
them still preferred laparotomy as the first option.
Contraindications aside from perforation and
peritonitis are summarized in Table 1.

Preparation (antibiotics/sedation/steroid)

Antibiotics were administered in 44.7% (n=85)
of the patients before the procedure. During
radiological reduction while sedation was used in
32.5% (n=62) of cases, steroids were administered
in 13.5% (n=26) of cases after the procedure.
Premedications used before radiological reduction
are listed below in Table 2. A total of 74.5% (n=143)
of the respondents predominantly preferred
ultrasound (US)-guided hydrostatic reduction,
while other options were rarely performed.
The preferred radiological reduction methods
are detailed in Table 3. Maximum height was

TABLE 1

Contraindications of radiological reduction

(183 responses)

Symptoms longer than 48 h 88 48
Pathologic leading point in ultrasonography 77 | 42
Severe dehydration 74 40
Hematochezia 59 | 32

Weakened blood flow in Doppler ultrasonography | 59 | 32

>3 years of age 30 | 16
TABLE 2
Preparation of the patients before radiological reduction
n %
Sedation (191 response) 62 32.5
Antibiotics (190 response) 85 44.7
Steroids (192 response) 26 13.5
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TABLE 3
Radiological reduction methods (192 responses)
n %

Ultrasonography guided hydrostatic reduction 143 74.5
Fluoroscopy guided pneumatic reduction 22 | 11.5
Fluoroscopy guided water-soluble contrast 21 109
material reduction

Fluoroscopy guided barium enema reduction 6 | 31

TABLE 4
Time interval between reattempts (143 responses)

n %
0-15 min 31 21.7
16-30 min 27 18.9
31-60 min 23 16.1
61-120 min 30 21
>120 min 32 224

determined as 1 meter by 42.6% (n=75) of surgeons,
10.2% (n=18) of participants preferred 1.2 meters,
and 24.4% (n=43) preferred 1.5 meters. While
11.9% (n=21) of surgeons performed hydrostatic
reduction from as high as possible, 10.8% (n=19)
of surgeons preferred other methods or did
not measure the height during the procedure.
In pneumatic reduction, maximum pressure
measurement was performed by only 40.5% (n=53)
of pediatric surgeons.

Reattempt

Although most pediatric surgeons repeated the
procedure in case of failure, 33% (n=63) of the
respondents did not attempt another reduction. If
they reattempted the reduction, 33.5% (n=64) of
respondents repeated the procedure once, 19.9%
(n=38) twice, 13.1% (n=25) thrice, and 0.5% (n=1) four
times. Details of time interval between reattempts
are depicted in Table 4.

Length of hospitalization

After the radiological reduction procedure,
49.7% (n=95) of surgeons preferred monitoring
patients in the hospital for a period of 13 to 24 h,
while 36.1% (n=69) of them chose hospitalization
longer than a day.
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Surgical approach

After a failed reduction, 39.3% (n=75) of pediatric
surgeons preferred a laparoscopic approach, while
58.6% (n=112) chose laparotomy as their first option.
None of the respondents practiced laparoscopically
assisted reduction. Also, 76.6% (n=151) of surgeons
did not perform an additional appendectomy
procedure during the operation.

DISCUSSION

Although intussusception is a common
abdominal emergency in children, various aspects in
management of intussusception remain controversial
among institutions. To optimize healthcare
resources, prevent unnecessary treatments and
minimize differences in practices, we evaluated
current practices of Turkish pediatric surgeons in
intussusception. The present study showed that
44.5% (n=89) of surgeons were practicing in state
hospitals, 40% (n=80) in university hospitals, and
15.5% (n=31) in private practice. In addition, 80.5%
(n=161) of all respondents were working in centers
that manage <5 cases of intussusception per month
and 87.5% (n=175) of them performing radiological
reduction as the first treatment option.

The first controversial issue is which
patients are contraindicated for radiological
reduction. Patients with signs of peritonitis,
perforation/pneumoperitoneum and those who
are hemodynamically unstable despite adequate
resuscitation are not suitable for radiological
reduction.” Severe dehydration, severe hematochezia,
decreased blood flow on Doppler, free fluid and
symptoms exceeding two days were also included
in exclusion criteria in a survey study analyzing
current practices of pediatric radiologists.’! More
interestingly, we noticed in our study that the attitude
of pediatric surgeons were not as conservative as
pediatric radiologists regarding contraindications
of radiological reduction. More than half of them
performed reduction even the patient presented
with symptoms exceeding two days and had a
pathological lead point in imaging.

To maximize success, various radiological
reduction techniques have been described in
intussusception. There are multiple studies
comparing different techniques to show the optimal
reduction method.® Although pneumatic reduction
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is more popular in the United States, US-guided
hydrostatic reduction is more frequently preferred
in Europe. Similarly, in our study, most pediatric
surgeons in Tiirkiye reported the use of US-guided
hydrostatic reduction. This situation can be explained
by the fact that these patients are initially evaluated
by a pediatric radiologist in the United States, and
they prefer pneumatic reduction with fluoroscopy
as the first option in treatment. However, exposure
to radiation in the fluoroscopic procedure can be
considered among the disadvantages of pneumatic
reduction. In addition, assuming that the procedure
will be repeated after unsuccessful reduction,
the patient will be exposed to radiation several
times. Also, difficulty in maintaining maximum
pressure control during the procedure may lead to
complications; indeed, the use of maximum pressure
measurement was reported by only 40.5% (n=53)
of pediatric surgeons who performed pneumatic
reduction with fluoroscopy in our study.

Lautz et al.”? recently reported a study that
clarified the question of whether reattempt was
safe, if initial radiological reduction failed. In the
aforementioned study, 64.3% of the patients who
underwent delayed repeat enema did not require
surgical intervention. In addition, bowel resection
decreased significantly in patients who underwent
surgery after delayed repeat enemas compared
to the group of patients who had immediate
surgery after unsuccessful initial enema reduction
(11.8% vs. 26.6%). Based on these data, it was
recommended that delayed repeat enema was
safe, if there was progressive movement of the
intussusception after the initial attempt, the
patient was hemodynamically stable and there was
no sign of peritonitis.® Also repeating up to four
attempts was recommended in the intussusception
management algorithm.B! However, despite
these data regarding the improved outcomes of
reattempt in radiological reduction, 33% (n=63) of
our respondents did not repeat the procedure in
case of failure. Indeed, up to four reattempts were
barely detected in our study. Although there is
not enough data supporting optimal time interval
between reattempts, 30 min to 4 h is considered
safe.”! Likewise, 59.5% (n=85) of our respondents
considered a period of at least 30 min to be safe
to repeat the procedure. However, the results of
the study also yielded a disturbing data showing
that 40.6% (n=58) of respondents waited less than
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30 min between reattempts, which may lead to
complications.

Some medications used before and during the
procedure are also a controversial issue that varies
between centers. Prophylactic antibiotic use is not
recommended, as there is no evidence of reducing
post-reduction complications.”” Nevertheless,
the attitude of respondents toward the use of
antibiotics was more frequent than expected in
our study. Furthermore, there are studies showing
that midazolam has a positive effect on enema
reduction results and improved success rate; in
addition, dexamethasone was significantly found to
be effective in preventing recurrence.® However,
in our study, only 32.5% (n=62) of pediatric surgeons
used midazolam during the procedure, and steroids
were not used by the majority of respondents.

The observation period and safe timing for
discharge after a successful reduction is also
another debatable topic. Sujka et al.' examined the
efficacy of outpatient management after successfully
reduced intussusceptions. In their institutional
protocol observation and discharge from emergency
department (ED) after 4 h resulted in an increase
in the rate of return to ED, yet only one-third of
them had a recurrence. They believe that proper
education about warning signs would improve the
results of the protocol. In a meta-analysis supporting
outpatient management emphasized that the risk
of early (within 48 h) recurrence rate was low
after successful reduction, regardless of the type of
radiological reduction.’? The incidence of recurrent
intussusception was determined in a study analyzing
nationwide readmissions. They observed that 1.4%
of patients were readmitted for recurrence within 30
days of discharge, and only 2.6% of patients within
one year. The authors found that median time to
readmission was four days after reduction and only
1.5% of recurrence was experienced within 48 hours
of discharge, which also supported the practice
of early discharge after successful reduction.!®
Moreover, in a recent study analyzing risk factors;
age >2 years, duration of symptoms >48 h, rectal
bleeding, location of the mass (left over right side) and
pathological lead point were found to be significant
in terms of recurrence.' In our study, majority of
pediatric surgeons preferred to follow their patients
in their clinic after reduction; however, based on
these data, it can be concluded that delaying the
discharge is unnecessary considering the low risk of
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recurrence within 48 h. In addition, it should also
be emphasized that patients who had risk factors
should be taken into consideration for recurrence
and parents should be informed about early referral,
if symptoms are observed in centers implementing
protocols recommending early discharge.

It is also a controversial issue whether
radiological reduction should not be attempted at
all after a certain age and surgery should be the
first stage of treatment. The underlying reason
for this discussion is the possibility of missing a
possible cancer diagnosis or other pathological
lead points during radiological reduction. Savoie et
al.? analyzed the management of intussusception
and age at presentation reviewing Pediatric Health
Information System database. Although the rate
of Meckel’s diagnosis was significantly higher in
patients aged >3 years, cancer diagnosis was found
to be similar with patients aged <3 years. They
concluded that older age was not associated with an
increased risk of recurrent admission and suggested
that enema reduction might be safe and effective in
children aged >3 years. In the light of these data,
radiological reduction may be considered the first
step in the treatment of intussusception at any
age. Likewise, >3 years of age was not considered a
contraindication among Turkish pediatric surgeons
in our study.

There are many studies in the literature
on which surgical approach to choose after
unsuccessful reduction. There is insufficient
evidence showing laparoscopic or open surgery is
superior to each other in terms of recurrence rates
or complications. However, considering the shorter
length of hospitalization and similar complication
rates, laparoscopic approach is recommended as
the first treatment of choice in intussusception.!®
The results of a multi-center study conducted
to determine the most accurate indication
for laparoscopic approach in the treatment of
intussusception are also of utmost importance.!”
In this study, the length of time from the onset
of clinical symptoms, the presence of peritonitis
or pathological lead point were significant in
terms of the risk of conversion to open surgery.
Based on these results, it can be suggested that
patients with symptoms <1.5 days and no signs
of peritonitis are the most appropriate candidates
for a successful laparoscopic approach.l” It
has also been emphasized that use of air and
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saline enema may have a facilitating effect on
laparoscopic reduction.’ Although laparoscopy
was not preferred frequently as the initial step
of treatment among Turkish pediatric surgeons
in our study, previous studies have revealed that
laparoscopic approach can be considered the first
choice of treatment in patients who are appropriate
candidates for successful results.

Prophylactic appendectomy is another
traditional approach during surgical treatment of
intussusception. However, there is insufficient data
to support this practice pattern among pediatric
surgeons. Indeed, the necessity of incidental
appendectomy during surgical treatment of
intussusception has been discussed in a recent
study.™ Adjusted total cost and mean length
of hospital stay were significantly higher in the
appendectomy group. The aforementioned authors
suggested to reconsider appendectomy during
surgery for uncomplicated intussusception. Based
on these data, appendectomy is recommended
in the presence of inflammation and ischemia
during surgical reduction of intussusception.®
Consistent with these findings, most pediatric
surgeons in Tirkiye do not additionally perform
an appendectomy procedure, as shown in our
study.

Similar to other surveys, our results are
based on the personal opinions of participants,
not objective data which is a limitation of this
study. Since the respondents work in centers with
different volume of cases and due to the lack
of homogeneous access to healthcare resources
across institutions, wide range of responses on
certain topics were observed. Moreover, the
questionnaire was answered only by 19.4% of
Turkish pediatric surgeons; we cannot consider
the findings of this study sufficiently reflect the
approach of pediatric surgeons in Turkey.

In conclusion, our study is the first to evaluate
the management of intussusception among Turkish
pediatric surgeons which has confirmed that various
aspects remain controversial among institutions.
We believe that a better understanding of the
current techniques and individual differences would
facilitate to develop an evidence-based guideline to
standardize care and improve clinical outcomes of
intussusception.
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