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The effectiveness of pneumoreduction for intussusception

INTRODUCTION: To detect the effectiveness of pneumoreduction (PR) in intussusception, which is one the most common
reasons of abdominal pain in infancy and childhood.
METHODS: The records of patients treated in our clinic for intussusception between January 2005 and June 2012 were
reviewed retrospectively. There were 150 patients aged between 2 months – 12 years of age; 48% (72) were girls, 52%
(78) were boys.
RESULTS: The most common complaint and clinical findings were abdominal pain (94,6%), vomiting (82.6%), rectal
bleeding (81.3%), and discomfort (70.9%). An abdominal mass was observed in 73.3% of patients. PR was success-
fully performed in 86% of patients. It was carried out once in 86% of these patients and twice in 8.1%. PR was
unsuccessful in six patients and they underwent surgery. Manual reduction (31 or 67.4% of operated patients) and resec-
tion – anastomosis (15 or 32.6 % of patients) were performed by surgery. Perforation occured in two patients (1.3%)
during manual reduction.
CONCLUSION: PR is an effective method in the treatment of intussusception with a high success ratio and a low com-
plication ratio. It was possible to perform the procedure especially in patients who came in the early stage of the con-
dition.
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Introduction

Intussusception is invagination of the proximal bowel
into the distal bowel. It is frequently found at ileocolic
level 1, in children aged 6-24 months in autumn and
spring 2. Patients have symptoms like abdominal pain,
bilious vomiting, and rectal bleeding 3.

Intussusception is one of the most common causes of
acute abdominal pain in children. Between 2-12% of
these patients have a leading point. Infections, Meckel’s
diverticulum, and in older children lymphoma, appen-
dix, polyps, carcinoid tumor and gastrointestinal dupli-
cations are some of the causes that lead to intussuscep-
tion. Meckel’s diverticulum, an lymphadenitis at ileum
level, is the most common cause. 1,2,3

Medical history, X – ray and ultrasonograpy (US) are
important for diagnosis. Target sign at ultrasonography
is a typical finding in intussusception. The condition can
be treated by minimally invasive methods in the early
stages however, if diagnosed late, intestinal necrosis, per-
foration, and sepsis can occur 1-3.
To treat intussusception hydrostatic or pneumatic reduc-
tion can be performed. If reduction is unsuccessful or
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patients are diagnosed late, surgery is the preferred choice
of treatment 4. If intussusception is not diagnosed com-
plications like necrosis, perforation, fluid – electrolyte
imbalance due to vomiting and fluid loss can occur 5.
The aim of this study was to examinate the treatment
choices for intussusception, one of the most common caus-
es of abdominal pain in infancy and childhood, in par-
ticular the effectiveness of PR that we use in our clinic.

Methods

We assessed the records of patients with intussusception
who were treated in our clinic between January
2005–June 2012. There were 150 patients; 72 (48%)
girls and 78 (52%) boys, aged from 2 months – 12
years of age. If intussusception was diagnosed in the ear-
ly stages, PR was chosen as the treatment method.
Patients were laid on a C arm fluoroscopy table after
sedation and analgesia. A 16-Fr Foley catheter was placed
in the rectum and its balloon was filled with 10 – 15
cc saline solution to avoid leakage of air during reduc-
tion. Air flow was achieved with a sphymomanometer
at a level of 80 mmHg in infants and 120 mmHg in
children. At the same time we observed the reduction
of the intussusception on the monitor (Fig. 1). The pro-
cedure ended when air passed into the small intestine.
Recurrence was controlled with US after 5 – 6 hours
(Fig. 2). Patients who could not be treated with air, came
on the 3rd day or later, were older than 5 years of age
and who had ileoileal intussception were immediately
operated on. Operations (manual reduction or resec-
tion–anatomosis) were performed by a median incision.

Results

Patients complained of abdominal pain (142 patients,
94.6%), vomiting (124 patients, 82.6%), rectal bleeding
(122 patients, 81.3%), and discomfort (105 patients,
70%) (Fig. 3). There was a palpable mass at physical
examination in 85 (56.6%) patients.
PR was carried out on 110 (73.3%) patients. The pro-
cedure was successful at the first attempt in 95 (86.3%)
patients and at the second attempt in 9 (8.2%). It was
not successful in 6 (5.5%) patients (Fig. 4).
Forty six patients were operated on. 22 of them were
diagnosed late, 10 had ileoileal intussusception, 6 had
unsuccessful PR and 8 were older than 5 years of age.
Manual reduction was performed in 31 (67.4%) patients
and resection – anastomosis was carried out done in 15
(32.6%). Necrotic bowel segments were found in 7
(46.6%) patients, Meckel’s diverticulum in 5 (33.3%)
and lymphoma in 3(%20) in pathological examinations.
Recurrence was seen in 13 (8.6%) patients 5 (3.3%) of
them occurred the first in 48 hours and 8 in the first
5 months; PR was performed successfully in these
patients.
No patients died in this series. Two patients (1.3%) expe-
rienced bowel perforation during reduction. Wound
infection was seen in 2 (1.3%) patients and briden ileus
in 2 years in 2 (1.3%) patients.
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Fig. 1: Pneumoreduction(PR) procedure is shown.

Fig. 2: Ultrasonographic examination shows target sign.
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Discussion

Intussusception, especially seen in children with good
digestions, is one of the most cause of common acute
abdominal pain in children. Its incidence is 0.6-2.2/1000

in Europe 6 .Vomiting, abdominal pain, rectal bleeding,
lethargy, and abdominal mass are the most common
symptoms and findings. The patient experiences has dis-
comfort, vomiting and crying when intussusception
occurs. 84% of patients have abdominal pain 7,8.
Calıskan et al. 9 reported that all of the 20 patients in
their study had colic abdominal pain, 18 of 20 patients
(90%) had bilious vomiting and 6 of 20 patients (30%)
had rectal bleeding. In our study 142 patients (94.6%)
had abdominal pain, 124 (82.6%) had vomiting, 122
(81.3%) had rectal bleeding and 105 patients (70%) had
discomfort. 130 of our patients (86.6%) had an infec-
tion a short time before intussusception occurred.
Intussusception must be considered in differential diag-
nosis for children younger than 2 years old who have
nonspecific symptoms like abdominal pain, vomiting,
and discomfort.
Intussusception is an important cause of acute abdomi-
nal pain in infants and children and early diagnosis is
a very important in this illness. US is the most com-
monly used imaging method 10. Target sign on US is
specific typical indication of intussusception 11,12. In this
study the success rate for US was 98% ( t showed the
target sign in 147 of 150 patients).
In the literature intussusception at the ileocolic level was
seen in 80-90% of patients, at the ileoileal level in 15%
of patients and at the colocolic level in 2-3% of
patients13 . In this study intussusception was ileocolic in
136 patients (90.6%), ileoileal in 10 patients (6.6%) and
colocolic in four patients (2.6%), similar to the litera-
ture. Patients with ileoileal intussusception did not have
reduction and they were operated on immediately.
Nonoperative treatment is the preferred choice for intus-
susception; if this can not be done patients are operat-
ed on. Reduction with barium, air or fluid under US
or fluoroscopy takes place in nonoperative treatment.
Hadidi et al. 15 reported a 90% success rate for pneu-
moreduction, 90% for reduction with barium and 67%
for reduction with fluid under US. Lui et al. 16 report-
ed that the success rate for PR was 80-92%. The suc-
cess rate for PR was 86.2% in another study 17 and the
authors reported that the processing time was shorter
and that the perforation and recurrence rate was lower
in PR than in reduction with barium. PR was succesful
in 104 of 110 patients (94.6%) in our study. The suc-
cess rate of this method is due to careful selection of
suitable cases for PR and care during the process.
The disadvantage of PR is exposure to X-rays for the
duration of the process, but the X-ray dose has decreased
with new fluoroscopy machines 11. We took interrupted
images in this study so patients were exposed less to X-
rays.
One nonoperative treatment alternative is hydrostatic
reduction with US. Tander et al. 19 reported the success
rate of this method as 80%, whereas Hadidi et al. 15

reported this method’ s success rate as 67%. Gloria del-
Pozo et al. achieved a success rate of 76-95% with this
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Fig. 3: Symptoms of patients with intussusception

Fig. 4: Success with pneumoreduction(PR)

Fig. 5: Pathologic results.
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method. The advantages of this method are no exposure
to X-ray, the ability to evaluate all abdominal organs and
intestinal contents and low perforation potential
(0.26%). The only disadvantage is that it requires expe-
rience 19.
Reduction with air and fluid can cause perforation. The
use of barium and saline solutions is becoming rare due
to the risk of various complications. The risk of perfo-
ration in these methods is 0.8% 11. However, peritoni-
tis, adhesions and infection may ocur in the event of
this complication. There is no difference in the risk of
perforation between air and fluid reduction methods 20.
Hadidi et al. 15 reported no perforations in the PRs they
carried out on 50 of 147 patients. Perforations occurred
in three of 50 patients who undervent reduction with
barium and two of 47 patiens with hydrostatic reduc-
tion. Definite contraindications for reduction are perfo-
ration and peritonitis. The risk of perforation is 0.1-3%
and the risk of recurrence is 6-10% for hydrostatic and
pneumatic reductions 8. In this study, perforation
occurred in two (1.3%) patients in whom reduction was
performed after the 3rd day. Due to this finding, it can
be said that the procedure be performed because the risk
of perforation for PR rises after the 3rd day due to intesti-
nal edema, fragility, and necrosis. If perforation occurs
patients have overdistention of the abdomen and dysp-
nea. In this situation, the air in the abdomen must be
released via a large lumen catheter until the patient is
opereted on. We did not experience any complications
like peritonitis or infection due to perforation.
Operative treatment is carried out for patients in whom
reduction with air and fluid are unsuccessful or who
have findings like peritonitis and septic shock. The suc-
cess of nonoperative treatment decreases in patients with
a leading lesion. Operations can be performed eitheras
an open procedure or laparoscopically. Kia et al. 21 com-
pared open and laparoscopic surgery and reported that
there was no significant difference in operation duration,
price, hospitalization time and complication rate between
the two methods. Operations can be performed by upper
right, down transverse or median incisions 21. Ekenze et
al. operated on 71 patients and carried out manual
reduction in 39 and resection–anastomosis in patients
who could not have manual reduction or who had
intestinal necrosis 22. In our study we performed man-
ual reductions in 31 (67.4%) patients and resec-
tion–anastomosis in 15 (32.6%). Manual reduction was
performed by open surgery in 27 (87%) patients and
laparoscopically in 4 (13%).
In the study of Caliskan et al. 5 (25%) of 20 patients
were operated on 9. Only one (20%) of them had
Meckel’s diverticulum. In our study 6 patients whose
intussusception could not be reduced by air had manu-
al reductions. The others were patients who had come
to hospital in the later stages (22 patients, 43.4%), had
ileoileal intussusception (10 patients, 21.7%) and were
older than 5 years of age (8 patients, 17.3%). Surgery

was performed because air reduction is not successful in
the later stages or in ileoileal intussusception, when there
is a leading point, or in patients older than 5 years of
age. The number of patients older than 5 was eight in
our study and three (20%) of them had lymphoma. In
addition 5 (33.3%) of 15 patients who had resection –
anastomosis had Meckel’s diverticulum.
Recurrence can occur at a rate of be 2-20% after air or
fluid reduction 23. In some studies it was seen to occur
in the first 72 hours in 30-64% patients and in the first
6 months in others. Recurrence may ocur more than
once in the same patient. In one study there was a lead-
ing point in 10% of patients 24. Recurrence occurred in
13 patients (8.6%) in our study, 5 (3.3%) of them
occurred in the first 48 hours and the others (5.3%) in
the first 5 months, all of them were resolved by air
reduction.
The postoperative complications are ileus due to adhe-
sions, wound infection, and anastomosis leakage.
Mortality due to intussusception is lower than 1% with
early diagnosis, correct patient selection and treatment
25. In our study there were two (1.3%) cases of ileus
and two (1.3%) of wound infections in the first two
years in our study. There was no incidence anastomosis
leakage or mortality.

Conclusions

PR is an effective treatment method with a high success
and low complication rate. It can be successfully per-
formed in carefully selected patients in the early stages.
Surgical treatment is preferred treatment for patients in
the later stages of the condition

Riassunto

Scopo dello studio è quello di definire l’efficacia della
pneumo-riduzione (PR) nell’intussuscezione, che rappre-
senta una delle più comuni cause di dolore addominale
nell’infanzia.
Per questo fine sono stati ricontrollate retrospettivamente
le cartelle cliniche dei pazienti trattati nella nostra clin-
ica per una intussuscezione tra il gennaio 2005 e giug-
no 2010. Si tratta di 150 pazienti dell’età compresa tra
2 mesi e 12 anni; 71 (48%) erano ragazze e 78 (52%)
ragazzi.  La causa più comune del ricovero e la sin-
tomatologia clinica erano rappresentate da dolore addom-
inale (94,6%), vomito (82,6%), rettorragia (81,3%), e
disagio addominale (70,9%). Nel 73,3% dei pazienti è
stata palpata una massa addominale.
La riduzione pneumatica è stata effettuata con successo
nel 86% dei pazienti, nell’86% dei casi una sola volta,
e nel 8,1,% due volte.
La riduzione pneumatica si è dimostrata inefficiente in
6 pazienti, e questi sono stati sottoposti ad intervento
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chirurgico. In 31 pazienti operati (67,4%) è stata effet-
tuata intraoperatoriamente una riduzione manuale, in 15
pazienti (32,6%) la soluzione adottata è stata una
resezione-anastomosi. Durante la riduzione manuale  in
due pazienti (1,3%) si è verificata una perforazione.
La riduzione pneumatica si è dimostrata un metodo effi-
cace per il trattamento dell’intussuscezione con una ele-
vata incidenza di successo e bassa evenienza di compli-
canze. Essa si è dimostrata possibile specialmente nei casi
di insorgenza più recente.
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