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ABSTRACT

Objective: Intussusception is a common condition involving infants and toddlers in which non-operative
management plays an important role. The aim of this study was to present our 20 years of experience
of saline enema reduction with ultrasound guide in management of intussusception.

Methods: A 20-year retrospective study was performed from January 1999 to December 2018 in Iran,
Tabriz Pediatric Hospital. Candidates for inclusion in the study were children from 0 to 14 years old who
were diagnosed with intussusception. Treatment option (surgical or saline enema reduction) was
recorded along with primary and total success rate of saline enema reduction, early recurrence rate,
surgery details and lead points.

Results: A total of 1376 patients with intussusception were studied. 112 patients experienced
spontaneous reduction, and 1131 patients underwent ultrasonographic guided saline enema reduction.
The primary attempt was successful in 76.8% of the patients (874 cases); however, in 8.4% of the
patients (74 cases) recurrence was recorded during 48 hours after reduction. 264 patients were referred
for second and or third reductions. The overall success rate of enema reduction was 79.9%. The mean
age of the children with successful reduction was lower than the failed group (1.27+1.27 versus
1.63+1.05 years old; p=0.001). The success rate was significantly lower in patients with signs of currant
jelly stool and palpable mass (p<0.001). 364 patients (26.5%) underwent surgery treatment. Leading
points were recognized in 64 patients, and Meckel’s diverticulum (63.24%) was the most common
pathologic leading point.

Conclusion: Ultrasound-guided saline enema reduction is a feasible method and is suggested as an efficient
and safe method for non-operative management of intussusception. Its success rate is high and could be
increased further by proper case selection and repeated reduction attempts even in recurrent cases.
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Amag: intususepsiyon, ameliyatsiz tedavi yontemlerinin énemli bir rol oynadigi bebekler ve kiigiik
cocuklari ilgilendiren yaygin bir durumdur. Bu ¢alismanin amaci, intususepsiyonlu hastalarda ultrason
kilavuzlugunda yapilan salin lavmanla rediiksiyon konusundaki 20 yillik tecriibemizi sunmaktir.
Yéntem: Ocak 1999 - Aralik 2018 tarihleri arasinda 20 yillik siireyi kapsayan bu retrospektif ¢alisma,
Ocak 1999°dan Aralik 2018’ kadar Tebriz ¢cocuk hastanesinde iran’da gerceklestirildi. Calismaya dahil
edilen adaylar, intususepsiyon teshisi konan 0 ila 14 yas arasi ¢ocuklardi. Tedavi segenedi (cerrahi veya
salin lavmani rediiksiyon), salin lavman rediiksiyon birincil ve toplam basari orani, erken rekiirrens
orani, ameliyat ayrintilari ve sirtikleyici noktalari ile birlikte kaydedildi.

Bulgular: intususepsiyonu olan toplam 1376 hasta calisildi. 112 hasta spontan rediiksiyon yasadi ve
1131 hastaya ultrasonografi kilavuzlugunda salin lavman rediiksiyonu uygulandi. Birincil girisim hasta-
larin %76,8’inde (874 vaka) basarili oldu; ancak, hastalarin %8,4’(inde (74 vaka) rediiksiyondan 48 saat
sonra rekiirrens kaydedildi. 264 hasta ikinci ve/veya l¢iincii rediiksiyon igin énerildi. Lavman rediiksiyon
genel basari orani %79,9 idi. Basarili rediiksiyonu olan ¢ocuklarin yas ortalamasi basarisiz gruba gére
daha dusiikti (1,27+1,27°ye karsi 1,63+1,05; p=0,001). Cilek j6lesi diskisi ve ele gelen kitle bulgulari olan
hastalarda basari orani anlamli olarak daha disiikti (p<0,001). 364 hastaya (%26,5) cerrahi tedavi
uygulandi. Siiriikleyici nokta 64 hastada fark edildi ve Meckel divertikiilii (%63,24) en sik belirlenen
patolojiydi.

Sonug: Ultrason esliginde salin lavmanla rediiksiyon, uygulanabilir bir ydntemdir ve intususepsiyonun ame-
liyat disi yonetimi igin etkili ve giivenli bir yéntem olarak dnerilmektedir. Basari orani yiiksektir ve tekrarla-
yan vakalarda bile uygun hasta segimi ve tekrarlanan rediiksiyon girisimleri ile daha da arttirilabilir.

Anahtar kelimeler: intususepsiyon, Salin lavman, ultrasonografi
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Introduction

Intussusception is the most common cause of bowel
obstruction in infants and toddlers. The incidence of
intussusception is approximately 1-4 per 1000 infants
and children with male predominance “?. In modern
practice, non-operative treatment is preferred over
surgical approaches for certain patients. However,
there is a disagreement between centers using ultra-
sound guided saline enema, and fluoroscopic guided
air enema 4, Barium enema was once commonly
used, but its application is now limited to few cen-
ters W, Long term experience in intussusception tre-
atment using saline enema reduction would be
helpful to determine the ideal approach for treat-
ment.

In the pediatric surgical department of Iran, Tabriz
University, a large number of patients are referred or
admitted with a primary diagnosis of intussuscepti-
on. Since 1999, the staff and equipment are availab-
le at all times for performing ultrasound-guided
saline enema reduction as the non-operative treat-
ment of intussusception. The aim of this study was
to describe the 20 years of experience of our center
in the treatment of intussusception and application
of saline enema as the preferred reduction method
for this condition.

Material and Methods

This study was a retrospective study approved by the
Ethics Committee of Tabriz University of Medical
Science (IR.TBZMED.REC.1399.042). Due to the ret-
rospective nature of this study, there was no need
for patient consent.

Patients: We reviewed the medical records of all
patients with a final diagnosis of intestinal intussus-
ception who were admitted to the referral center of
Tabriz Pediatric Hospital over 20 years from January
1999 to December 2018. Data including demograp-
hic features (age, sex, body weight), disease presen-
tations and symptoms, ultrasonographic reports,
surgical procedural information, hospital stay, recur-
rence, and post-surgical complications. The diagno-
sis of intussusception was confirmed via an ultraso-
nographic study conducted by an experienced exa-
miner according to the clinical guidelines for the

diagnosis of acute intussusception. All patients with
previously reported intussusception that were not
confirmed by ultrasonographic examination were
excluded. All patients with positive ultrasonogerap-
hic findings of intussusception were primarily hydra-
ted with or without the administration of antibiotics
and assessed for signs of peritonitis and sepsis.
Prescribing antibiotics to the patients were done
only in the cases with the systemic signs of general
illness, fever or sepsis and also in the cases which
required the second or third enema reduction follo-
wing unsuccessful first try. Patients who had perfora-
tion signs and peritonitis and were unresponsive
underwent urgent surgery. Others were planned for
non-operative reduction by saline enema. Reduction
was performed by a team consisting of a radiologist
and a surgeon.

Enema procedure: A Foley catheter was used for
administration of warm saline via anus of the pati-
ent, and the buttock was taped to prevent saline
leakage. The continuous pressure of saline for enema
was adjusted between 100 to 120 cmH,0 by saline
height. Three separate attempts were done each
one for up to 3 minutes. Sedative drugs were not
used routinely for the patients undergoing enema
reduction. The patients usually tolerated enema
reduction with the presence and cooperation of
their parents. In some rare cases syrup of chloral
hydrate were given in the therapeutic dose. If new
onset free fluid was detected during installation of
saline, no more tries were done. If there wasn’t any
reduction in the size of intussusception in the term
of huge intussusceptions the instillations are limi-
ted.

Since hydrostatic reduction with barium under fluo-
roscopic monitoring was traditionally accepted as
the oldest and most widespread method, in the first
year of the study, only a few cases were treated with
this method. However, from the year 2000, saline
enema reduction was the only preferred method for
reduction in our center.

The success of saline enema reduction was determi-
ned by the disappearance of intussusception in the
ultrasonographic study and the visualization of sali-
ne passing through the ileocecal valve or distention
of ileum via saline.
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Failed reduction was also defined as a remnant tar-
get or pseudo kidney sign as an indicator of intussus-
ception mass, where saline could not pass from the
cecum to the ileum. The second or third attempt for
the reduction was done after reassessing the pati-
ents for the criteria of urgent surgery. In patients
with probable underlying lead point according to
clinical or radiological finding or atypical non ileoco-
lic intussusceptions no more attempts for reduction
were performed. These findings could be mentioned
as concurrent prolonged or recurrent symptoms like
intermittent rectal bleeding or abdominal pain and
any other coexisting findings in sonographic study
such as any mass or cystic lesion and unusual forms
of intussusception including colocolic or huge exten-
ded intussusceptions

The second or third attempt for reduction was
considered for other cases with the time interval
ranging from 3 to 6 hours. Recurrence was defined
as the occurrence of symptoms post-reduction
with visualization of intussusception on follow-up
ultrasonographic study. Unsuccessful reduction
attempts were another indication for surgical tre-
atment. The intussusception cases with non-
diagnostic ultrasonographic study which were
diagnosed during surgery were also included. All
patients’ medical records during the study were
reviewed for early and late complications and furt-
her surgeries.

Statistical analysis: Statistical analysis was perfor-
med using IBM SPSS version 24.0. Group statistics
were expressed as mean and standard deviation for
categorical variables and percentage for descriptive
analysis. Group comparisons were made using chi-
square/Fisher exact test for categorical variables and
a Student’s t-test for continuous variables. p<0.05
was considered significant in all statistical analysis.
Logistic regression was performed to identify inde-
pendent risk factors.

Results

A total of 1376 patients with the diagnosis of intus-
susception were admitted in our hospital during the
20-year study. The mean age of patients was
1.68+1.75 years old, ranged from 1 month to 14
years. The highest incidence rate was found to be in
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6 months to 1-year-old age group. Age-depended
distribution of patients is shown in Figure 1.

6001
500-]
§ 400
=3
o
[
Q
3 300+
a
2
£
200
100—/f
Oc')éééb'oc')é'o'oéc')ééc')c')
S 899S9S 5SS 998 99 S 9 9
- N N < 1N O™~ 0 OO O H N M < N
L I B I B B
agegroup

Figure 1. Age distribution of intussusception cases.

Male children accounted for 67.5% of the patients,
and female children accounted for 32.5% of them.
Male to female ratio was 2.07:1.

Only 7% (96 cases) of the patients had a previous
history of recent viral infection in the last month.

In the age of 6 months to 3 years old, in which idio-
pathic intussusception is most common, 93.9% of
cases had typical manifestations of colicky pain, and
6.1% did not present with typical pain.

Atypical manifestations were observed in 13.4% and
11.3% of patients with 0 to 6 months and more than
3 years of age, respectively. The mean age of pati-
ents presenting with abdominal pain was 2.17+2.00
years. Whereas, the mean age of patients with no
presentation of abdominal pain was 0.90+0.77
(p<0.001).

Signs and symptoms of the patients are listed in
Table 1.

Table 1. Frequency of signs and sumptoms in patients with in-
tussusception.

Manifestation Percentage (%)

Abdominal pain 61.6%
Vomiting 61.3%
Abdominal tenderness 29.0%
Diarrhea 21.4%
Currant jelly stool 24.6%
Dehydration 9.7%
Abdominal mass 8.2%
Tachycardia 3.5%
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According to the feasibility, safety, and results, the
ultrasonographic guided saline enema was selected
as the treatment of choice in our center for last 20
years.

In 1327 patients, sonographic evaluations revealed
the diagnosis of intussusception. Reported intussus-
ception was a common ileocolic type in 94.9% of the
patients. 1250 cases were candidate to non-operative
treatment. 112 patients experienced spontaneous
reduction of intussusception in the second ultraso-
nographic evaluation. 1131 patients underwent ult-
rasonographic guided saline enema, and 7 cases
were treated by barium enema reduction.

Primary attempt to reduction was successful in
76.8% of patients (874 cases). In 74 patients (8.4%)
recurrence of intussusception was recognized during
the first 48 hours after reduction. From the unsuc-
cessful reductions and early recurrent cases, 264
patients were suggested to undergo second or third
reduction by saline enema. The success rate for the
second or third reduction was only 36.7 % (99 pati-
ents). Overall success rate for non-operative treat-
ment by enema reduction was 79.9% (909 from 1138
intussusceptions). We did not recognize any cases of
obvious bowel perforations during the reduction
procedure.

A total of 364 patients (26.5%) underwent surgical
treatment. In 128 patients with primary diagnosis of
intussusception, surgery was chosen as the initial
treatment based on findings in physical examinati-
ons and imaging findings. Surgical treatment was
also considered for 195 patients with frequent recur-
rences after the reduction and failure of non-
operative treatments. Besides, in 49 patients with
non-diagnostic sonographic findings (24 cases) or

other primary diagnosis with atypical presentations
(25 cases), intussusception was encountered during
surgery.

The mean age of children with successful non-
operative reduction was lower than children with
failed reduction (1.27+1.27 versus 1.63+1.05 years
old; p=0.001). The success rate in patients presen-
ting with atypical pains was lower than patients with
typical pains (p=0.001). Success rate was significantly
lower in patient with currant jelly stool and palpable
mass in physical examination. (p<0.001) (Table 2).

Surgical procedure was operative reduction without
resection in 248 cases (67.4%). Resection and anas-
tomosis were done as a result of bowel gangrene or
detected lead point in 120 cases (32%).

The majority of patients with successful reduction
(77.9%), stayed in hospital for less than 24 hours.
Hospital stay time for 19.6% was 2 days. 2.5% of the
patients were admitted in the hospital for 3 days.
The mean hospital stay time for patients treated
with surgery was 4.88+1.88 ranging from 1 to 18
days.

From 322 cases treated by surgical procedure, 59
cases (18.32%) had non-ileocolic intussusception,
including ileoileal and jejunojejunal and colocolic
intussusceptions. The type of intussusception deter-
mined by ultrasonography was incorrect in 8 cases
(3.04%) of ileocolic intussusceptions. Moreover, from
38 (64.40%) of 59 cases with non-ileocolic intussus-
ceptions were primarily diagnosed as common ileo-
colic type.

Pathologic findings considered as leading points
were Meckel’s diverticulum, polyps, colonic or ileal

Table 2. Comparison of characteristics and clinical factors in patients with successful and non-successful enema.

Variables
(N=909 (%))

Successful enema reduction

non-successful enema reduction X?value P-value
(N=229(%))

625 (68.75%)
73 (8.03%)

Gender (male)

Positive history of intussusception
Typical pain 738 (81.19%)
Vomiting 516 (56.76%)
Diarrhea 166 (18.26%)
Currant jelly stool 171 (18.81%)
Abdominal tenderness 249 (27.39%)
Abdominal mass 54 (5.94%)
Pathological lead point 6 (0.66%)

146 (63.75%) 2.09 0.148

18 (7.86%) 0.007 0.932
125 (54.58%) 10.435 0.001
178 (77.73%) 33.785 <0.001
63 (27.51%) 9.735 0.002
104 (45.41%) 70.641 <0.001
70 (30.57%) 0.914 0.339
38 (16.59%) 27.93 <0.001
27 (11.79%) 80.479 <0.001
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masses such as lymphoma, mesenteric, and duplica-
tion cysts (Table 3). Meckel’s diverticulum was foun-
ded in 43 cases (63.24%) and considered as the most
common pathologic leading point. One of the pati-
ents had Peutz-leghers syndrome with multiple
gastrointestinal hamartomatous polyps. The mean
age of patients with an underlying leading point was
significantly higher than idiopathic cases being
3.50+3.41 and 1.59+1.55 vyears, respectively
(p<0.001). Other concurrent findings include malro-
tation in 8 cases.

Table 3. Pathologic lead points associated with intussusception,
divided in age groups.

<3yrs 23yrs All cases

Meckel’s diverticulum 30 13 43 (67.18%)
Benign polyps 7 6  13(20.31%)
Peutz-Jeghers syndrome 0 1 1(1.56%)
Lymphoma (Burkitt’s, large cell, 1 3 4(6.25%)
Non-Hodgkin lymphoma)

Ectopic pancreatic tissue 1 0 1(1.56%)
Mesentric cyst 0 1 1(1.56%)
Duplication of cecum 0 1 1(1.56%)
Total 39 25 64

In the follow-up period after surgery 29 cases with
complications were encountered. Two cases with
abdominal sepsis were expired, one during surgery
and the other one 2days after following surgery. The
summary of encountered complications is listed in
the Table 4.

Table 4. Post-operative complications observed in follow up pe-
riod.

Frequency Percent

Delayed bowel obstruction 15 4.12%
Anastomosis leak and abscess formation 2 0.54%
Prolonged ileus 1 0.27%
Dehiscence of abdominal wall 1 0.27%
Incisional hernia 4 1.10%
Wound infection 3 0.82%
Entero-cutaneous fistula needs colostomy 1 0.27%
Reoperation due to bowel gangrene 1 0.27%
Total 29 7.97%
Total surgeries 364
Discussion

Intussusception is a common condition affecting
infants and toddlers. A majority of cases do not have
leading points and are classified as idiopathic intus-
susceptions. This condition is mostly attributed to
hypertrophied Peyer patches within the bowel wall.
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Even though idiopathic intussusception can occur at
any age but it is uncommon before 3 months and
after 3 years of age. Secondary intussusception is
caused by a pathologic lead point which facilitates
trapping of proximal bowel into the distal bowel by
peristaltic activity **. The incidence of intussuscep-
tion as a result of lead points is suggested to increase
with age. As described in our study, the most com-
mon pathologic lead point was Meckel’s diverticu-
lum following benign polyps and lymphoma involve-
ment of intestinal wall. These findings were consis-
tent with previous reports ©.

Atypical manifestations like atypical pain were frequ-
ent in patients in lower and upper limits of age. This
may be due to obscure manifestation and widespre-
ad differential diagnosis in the first months of life.
Also, secondary intussusception, which is more fre-
quent in older patients, could interfere with typical
manifestation in this group .

Many reduction methods have been introduced to
avoid surgery for the treatment of intussusception.
Barium reduction under fluoroscopic guide was the
oldest and most widespread method for reduction.
Pneumatic reduction under the fluoroscopic guide
was introduced later with a worldwide application,
especially following the study of Guo JZ et al. @
(1986) on 6396 cases with a success rate of more
than 90%.

Ultrasound-guided hydrostatic reduction by saline
was first described in 1982 by Kim et al. ) and sug-
gested a non-invasive treatment of intussusception
without any risk of radiation exposure. It has been
demonstrated that ultrasound-guided enema reduc-
tion is as effective as fluoroscopic reduction without
any risk of radiation for children. Reported complica-
tions such as bowel perforation are very uncommon
following saline enema reduction and they usually do
not alter the prognosis of surgical treatments ),

The success rate for hydrostatic reduction of intus-
susception is reported to be variable from 80-97% in
different studies »7%), In 2019, Xiaolong reported a
success rate of 96.77% for hydrostatic reduction of
intussusception in pediatric patients . According to
the findings of previous studies, success rates of this
non-operative procedure are promising. However, it
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seems that inclusion criteria and case selection have
a great impact on the results of non-operative treat-
ments, especially hydrostatic reduction. We suggest
a low threshold for choosing hydrostatic reduction as
the first treatment even in patients with borderline
findings such as mild to moderate intra-abdominal
fluid or prolonged intussusception without any defi-
nite signs of bowel perforation or peritonitis. Even
though the success rate in this group of patients is
relatively lower, due to minimal complications of
hydrostatic reduction, its application could prevent
unnecessary operations.

Although currant jelly stool, abdominal mass, and
Dance sign are not indications for surgical manage-
ment of intussusception, they are accompanied by
lower success rates of reduction %, Moreover, in
our study success rate for patients presented by
vomiting was also relatively lower. Further compre-
hensive studies are suggested to study the risk fac-
tors of unsuccessful reduction in pediatrics.

Spontaneous reduction is possible in almost all types
of intussusceptions Y. It occurred in our study
during the preparation time for a reduction in repor-
ted ileocolic or colocolic types or during the observa-
tion time for small bowel intussusceptions. It seems
that ultrasonographic findings which are operative-
dependent are less sensitive for proper differentiati-
on between types of intussusception compared to
post-surgical diagnosis. According to inaccuracies in
ultrasonographic diagnosis of the origin of intussus-
ception, we suggest that at least one attempt is
made for a hydrostatic saline reduction in patients
with suspicious small bowel intussusception in the
age range of idiopathic intussusception, and without
any recognized lead point.

Ultrasonographic diagnosis of successful reduction is
doubtful in some cases, especially if residual edema
is significant. In cases with suspicious ultrasonograp-
hic findings after reduction attempts, we decided to
postpone surgical treatment and observe the pati-
ents using physical and ultrasonographic examinati-
ons for 4-6 hours after complete relief of clinical
symptoms. Ultrasonographic findings resolved in
some cases reducing unnecessary surgical explorati-
ons. This finding was described by Shehata as the
psuedotarget sign 2,

2.19% of cases had malrotation during surgery as a
concurrent finding. Whether malrotation can act as
a lead point is unclear. The incidence of malrotation
is estimated to be 1 in 6000 live births. However, an
increased incidence of about 1-2% was reported in
barium studies on autopsies seeming to be the actu-
al incidence. Even though it is unclear if unusual
intestinal fixation can act as a lead point for intussus-
ception, the fact that colocolic intussuscetions which
are less common in children are frequently seen in
this condition could confirm this theory. Some limi-
ted reports suggest intestinal malrotation as a cause
of intussusception and refer to the association as
Waugh’s syndrome *3*4_ In our study, from 8 pati-
ents with this association, 2 cases had colocolic, and
one case had jejenojejenal intussusceptions that are
less common in normal population. Further investi-
gations are recommended to study the association in
Waugh’s syndrome.

As shown in the results, a positive history of previous
enema reduction did not alter the success rate of
further reductions >, We suggest surgical treat-
ment only in cases with failure of saline reduction
and suspicious lead points in several episodes of
recurrence. In 2010, Niramis R et al. *”) studied app-
ropriate management procedures for recurrent
intussusception in 1340 patients and 108 episodes of
recurrent intussusception. The success rates of bari-
um enema and air enema were 92% and 96.2%,
respectively, suggesting that the principle treatment
of recurrent intussusception should be similar to
that of primary intussusception 7,

The limitation of this study was the retrospective
design and related potential selection bias.
Multicenter, prospective studies are recommended
for further evaluation of outcomes of ultrasound-
guided saline enema and risk factors of unsuccessful
reduction.

Ultrasound-guided saline enema reduction is an effi-
cient and safe method for non-operative manage-
ment of intussusception. It is a feasible method wit-
hout radiation exposure and with a low complication
rate. Its success rate is high and could be increased
further by proper case selection, experienced radio-
logists, and repeated reduction attempts even in
recurrent cases.
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