ORIGINAL ARTICLE

Eftect of high volume enema in children with abdominal
pain: Pediatric emergency department experience

Serpil Sancar, M.D.,' ® Esra Tiire, M.D.,2 ©® Seda Sinem Zoniizi, M.D.?

"Department of Pediatric Surgery, University of Health Sciences, Bursa City Hospital, Bursa- Tiirkiye
2Department of Pediatric Emergency Medicine, University of Health Sciences, Bursa City Hospital, Bursa-Ttirkiye

ABSTRACT

BACKGROUND: Abdominal pain is one of the most common reasons for admission to the pediatric emergency clinic. The
appropriate evaluation of clinical and laboratory clues to make the correct diagnosis is of great importance in terms of directing the
treatment medically or surgically and preventing unnecessary investigations. The aim of our study was to evaluate the contribution of
high-volume enema application among pediatric patients with abdominal pain in terms of clinical and radiological findings.

METHODS: Among the pediatric patients who applied to the pediatric emergency clinic of our hospital between January 2020
and July 2021 with abdominal pain, those who had intense gas stool image on abdominal X-ray and abdominal distension on physical
examination and who underwent high-volume enema treatment were included in the study. The physical examination and radiological
findings of these patients were evaluated.

RESULTS: During the study period, 7819 patients were admitted to the pediatric emergency outpatient clinic with abdominal pain.
Classic enema was performed in 3817 of these patients who had a dense gaseous stool image and abdominal distention on abdominal
X-ray graphy. Defecation occurred in 3498 (91.6%) of 3817 patients who underwent classical enema, and the complaints regressed after
enema. High-volume enema was applied to 319 (8.4%) patients who did not find relief with classical enema. Complaints of 278 (87.1%)
patients regressed after the high-volume enema. Control ultrasonography (US) was performed in the remaining 41 (12.9%) patients, 14
(34.1%) patients were diagnosed with appendicitis. US results of 27 (65.9%) patients who had repeated US were evaluated as normal.

CONCLUSION: High volume enema treatment is an effective and safe method in children with abdominal pain who are unresponsive
to classical enema application in the pediatric emergency department.
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such as medical or surgical, and avoiding unnecessary imaging
and over or incomplete treatments.>"!

INTRODUCTION

Abdominal pain is one of the most common reasons for
emergency admissions among the pediatric population.!'?
Although the causes of childhood abdominal pain mostly

Among those, who are admitted to the hospital with
abdominal pain, only a small number of patients are diagnosed

originate from the gastrointestinal system, these could be
related to the other systems as well.’4 Taking a proper
history and identifying the exact location of the pain might
be challenging in the pediatric group. Therefore, it is crucial
to assess clinical and laboratory clues carefully to make the
correct diagnosis. This also plays a key role in the further
management of patients, determining treatment options,

with serious conditions, and need further management. Most
of them can be treated symptomatically.®'? On the other
hand, even though they are rare, some severe cases might be
missed, due to misleading short-term relief in the emergency
department or suboptimal radiological imaging.'>" In
addition, some children might also be irritated or agitated
during the physical examination or radiological imaging
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procedure, especially during ultrasound scanning, due to
intensive intestinal gas or constipation. This may cause wrong
physical examination findings and suboptimal radiological
results.'*'1 Enema procedures, which improve intestinal
motion and help to pass stools, may be beneficial in the
emergency department to make a reliable further assessment.
[16-191 Most of the radiological studies are negatively affected
by the extensive gas in the intestinal area and this ends up
with inappropriate assessments.'?! The ultrasound scan,
repeated after a proper enema application, would give a
more certain diagnosis.’*?' Therefore, enemas may help to
decrease these issues either by alleviating the symptoms and
increasing the quality of physical examination and radiological
investigations. They provide benefits in both diagnosis and
treatment with these effects.

The aim of this study is to draw attention to high-volume
enema applications in children with abdominal pain, in which
may both improve the patients’ clinic and increase the
accuracy of imaging modalities in our emergency department
experience.

MATERIALS AND METHODS

The clinical research was conducted in our hospital
pediatric emergency clinic between the period of January
2020 and July 2021 with patients below 18 years of age.
The study protocol was approved by the Institution Clinical
Research Ethics Committee. The records of patients, who
admitted to hospital with abdominal pain in this period,
were investigated retrospectively. The patients whose
clinical and radiological findings were consistent with
abdominal distension, intestinal gas, or fecal and did not
respond to classical enema application were included to the
study. The patients who did not have any X-ray findings or
responded to classical enema application were not included
in the study. In addition, patients with missing documents,
or whose records were not reached were excluded from
the study. High-volume enema was applied for all patients
included to study. While there is an available enema-kit in
the emergency department, the procedure was done with
the enema kit, in the absence of enema-kit, drip set, and
proper catheters based on the patients’ age were used
for the application. 14-18 Fr catheters were preferred for
children, while 12 Fr catheters were used for infants. Once
catheter was lubricated, the patient was given a position by

lying on their left lateral side, then the catheter was pushed
forward to the anus. The length of the enema kit inside the
rectum, the amount of the given saline and the height of the
saline bags were determined according to the age groups of
patients. It was pushed through the rectum by 2.5-4 cm in
infants, 5-7.5 cm in children, and 7.5-10 ¢cm in adolescent.
Normal saline was given to the patients via enema system
by 50—150 mL for infants, 300 ml for pre-school children,
500-750 mL for school-aged children, and 500—1000 mL for
adolescent groups. The height of saline bags was arranged
as15-20 cm in infants, 2040 cm in children, and 45-60 cm
in adolescent groups, respectively (Table ).

The statistical analysis of our study was done by Statistical
Package for the Social Sciences for Windows ver. 20.0 packet
program. The n (%) was used for categorical variations. While
in conformity with the normal distribution the mean+SD
(standard deviation) was used for continuous variables,
otherwise median, and inter Quantile range values were used.
Descriptive analyses were used to analyze the distribution
and frequency of the data and the Chi-square test was used
to compare two independent groups in frequency series.
Kolmogorov—Smirnov test was used for normality test. The
level of significance was accepted as <0.05 in all statistical
analyses.

RESULTS

Between the dates of January 2020 and July 2021, 13,678
patients were admitted to our pediatric emergency
department due to abdominal pain. On physical examination,
abdominal distention was found in 7819 of them (57.2%)
alongside abdominal pain. While 3441 (25.2%) patients had
chronic constipation, it was found out that 3352 (24.5%) of
them had not passed stools for the past 3 days. About 49.6%
(6793 patients) of total patients presented with abdominal
pain, who had symptoms of abdominal distension and
constipation, underwent abdominal direct radiography. Four
thousand two hundred and sixteen of these radiographies
were consistent with intensive gas imaging. Then, classical
enema was applied for those 3817 (90.5%) patients, who had
abdominal pain and distension with supportive of abdominal
radiography findings. Three thousand four hundred and
ninety-eight of them passed stools, as well as significant
clinical improvements. However, the rest 319 patients did not
pass stools and those who had direct abdominal radiography

Table I. The length of the enema kit inside the rectum, the amount of the given saline and the height of the saline based on the age
groups
Age groups Infants Pre-school children School-aged children Adolescent
Length of the catheter in the rectum 254 cm 5-7.5cm 5-7.5cm 7.5-10 cm
Amount of the fluid given 50-150 ml 300 ml 500 —750 ml 1000 ml
The height of saline bag 15-20 cm 2040 cm 2040 cm 45-60 cm
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findings, such as abdominal distension, intestinal gas, or fecal
imaging, and were not responsive to the classical enema
application were included to the study (Fig. 1). High enema
was tried for these 319 patients, whose symptoms were not
relieved by initial enema application.

In total 319 patients’ study groups accounted for 137 female
(42.9%) and 182 male (57.1%), respectively. There was no
statistically significant association found between genders
and symptoms (p>0.05). The mean age of all patients was
6.21£1.12 years. When patients were categorized according
to age groups, 68 patients (21.3%) were under 5 years old, 129
patients (40.5%) were between the age of 5 and 10 and the
rest 122 (38.2%) were older than the age of 10, respectively
(Fig. 2). There was no statistically significant association found
between age groups and symptoms (p>0.05).

)

Figure 2. Gender and age distributions of patients included in the
study.

All patients passed their stools after the high enema application,
as well as 278 of them, had complete clinical relief. Fourty-
one patients, who had not shown clinical improvement,
underwent abdominal ultrasonography (US). Fourteen of

—J—

n=319, (8.4%)
were included to the study,
high-volume enema
was applied

n=278, (87.1%)
complete clinical relief

n=41, (12.9%)
no improvments

n=41, (12.9%)
Repated US examination

n=27, (65.9%)
unremarkable US findings

n=14, (34.1%)
diagnosed with appendicitis

Figure 1. Flowchart of exclusion and inclusion criteria, and the number of excluded and included patients.

366

Ulus Travma Acil Cerrahi Derg, March 2023, Vol. 29, No. 3



Sancar et al. Effect of high volume enema in children with abdominal pain

Repeated US after the
application

41 patients

N

Normal US findings
27 patients

NS

Figure 3. Control ultrasonography results after the high volume
enema.

Appendix diameter
>6 mm

14 patients

them were diagnosed with appendicitis by measuring the
appendix diameter over 6 mm, which was not detected by
the initial US before high volume enema application. The rest
of the US results were evaluated as unremarkable, and these
27 patients followed in our treatment room and after the
improvement of their symptoms, they were discharged (Fig.
3).

DISCUSSION

Abdominal pain is one of the most common complaints
seen in the pediatric population and is responsible for the
great amount of pediatric emergency admission.['"? The most
common conditions, which may present with abdominal pain,
are constipation, gastroenteritis, mesenteric lymphadenitis,
urinary tract infections, pneumonia, viral infections, or
functional abdominal pain. However, the main challenging
for clinicians is identifying the life-threatening or urgent
intervention requiring ones. Appendicitis, intussusception,
volvulus, malrotation, incarcerated inguinal or umbilical
hernia, bowel obstruction, necrotizing enterocolitis, testis or
ovarian torsion, diabetic ketoacidosis, Hirschsprung disease,
and primary bacterial peritonitis are some of these critical
conditions. Therefore, abdominal pain should be assessed
quickly and carefully, to detect these patients, who may
need urgent intervention.’”] For the purpose of emergency
diagnosis, enema applications are performed in patients with
gas and stool retention in emergency services, both for the
improvement of complaints and for the correct evaluation
of physical examination and imaging findings. We shared our
experience with high-volume enema in patients, who were
unresponsive to classical enema in our pediatric emergency
department. Our aim was to draw attention to this
application, which may improve either patient’s symptoms or
quality of imaging modalities by this study.

Constipation is the common cause of abdominal pain.
Magnusdottir et al.l®! found that non-specific abdominal pain
(40%) and constipation (22%) were the most frequently seen
abdominal pain causes among pediatric emergency admission
due to abdominal pain. In another study conducted by Loening-
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Baucke and Swidsinski,?® acute or chronic constipation was
detected in 48% of total pediatric emergency admissions of
abdominal pain. In our study, the rate of patients suffering from
constipation was at the forefront similar to the literature.

Constipation in children has generally functional origins.
Functional constipation is defined as, suffering from one
the followings passing stool less than twice a week, fecal
incontinence at least once a week, taking a position of
continence, painful defecation history, presence of big fecal
mass in the rectum, and passing stool wide enough to obstruct
the toilet according to revised 2016 Rome IV criteria.®] A
rectosigmoidal widening and distal colonic fecal retention
were found in the radiological imaging of these children. Our
patients had also intensive intestinal gas and bowel dilatation
on their direct abdominal radiographies.

Management of constipation in the emergency departments
consists of treatment and discharging of patients with medical
therapy, applications of enema, and the other procedures and
medications for dealing with the burden of feces. Even though
constipation is not accepted as an emergency, low education,
or sociocultural level of parents may end up with high rates
of emergency admission for non-urgent conditions. Laxatives
could be used for patients with functional constipation,
when abdominal pain, gas and fecal retention, or abdominal
distention occur. Enema applications may also provide
symptomatic relief for those patients. Furthermore, improved
abdominal distention and decreased intestinal gas can help
to make the differential diagnosis by increasing the quality
of clinical and radiological assessment.l'*"'"l Morrow et al.*
showed in their study, which investigated the management
of constipation in the emergency departments, that the rate
of enema application was 12.9% for patients with diagnosed
constipation, while it was 0.6% for those who did not have
a diagnosis of constipation. Classical enema application may
not always be sufficient for dealing with fecaloid or proximal
intestinal gas retention.

After an initial assessment and physical examination, as a
radiological imaging modality, an abdominal direct radiograph
is one of the diagnostic procedures. Itis valuable as a diagnostic
tool, as it shows direct and indirect findings of the causes of
abdominal pain.l'*?! However, the direct findings of functional
constipation are gas/feces retention, these findings may also
be seen due to the intra-abdominal pathologies. These are
generally seen in patients presenting with abdominal pain.
The enema applications for these patients groups would
be helpful to resolve the retention. At this stage, if it was
functional constipation, the patient would have been treated.
Otherwise, if the retention occurred due to a condition,
such as acute appendicitis, it could help for the assessment
of more serious conditions hidden by intestinal gas or feces
accumulation. The high-volume enema was tried for patients,
who did not respond to the classical enema application in
our study. This application is done through the spontaneous
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flow (without any pressure on the catheter) by the enema kit
or Foley catheter, which is placed into the patient’s rectum
while lying down on the lateral side. As the classical enema
had been applied previously for these patients, their families
were pleasured with the high-volume enema. This patients
and parents’ satisfaction was our clinical observation during
the application. Painless application without pressure was
evaluated as a factor increasing satisfaction. In addition,
compared to the classical enema, the increased clinical efficacy
of high-volume enema applications by providing passing gas
or stools will provide its widespread usage in children. Any
complaints or complications related to high-volume enemas
were not reported. There are no proper studies about
high-volume enemas in the literature. Once our data and
experiences with high-volume enema increase, it may be
directly offered to particular patients’ groups by assessing
the previous results with high-volume enema applications.
Furthermore, as it was a painless and comfortable procedure
based on our clinical experience during the application, new
studies, which measure patients and parents’ satisfaction with
the application, might be planned.

Abdominal gas and feces distention limits the physical
examination, they may affect the US findings, as well. Resolving
this distention contributes to making the definitive diagnosis
by improving the quality of sonographic assessment.2!1 In
our study, 14 patients were diagnosed with appendicitis,
which were not detected by initial US examination before the
high-volume enema application, by control US assessment.

Consequently, this high-volume enema application, which
was used in chosen pediatric patient groups with abdominal
pain in our emergency department, improved both the
patient’s symptoms and clinical status, as well as the accuracy
of the radiological modalities. Therefore, we believe that it
is an effective and safe procedure for patients who do not
response with the classical enema applications.

Conclusion

In our study, we found that the patients, who did not
respond to a classical enema, in terms of either defecation or
symptomatic relief had good clinical results with the application
of a high-volume enema. All of them passed stools after the
high-volume enema, while 87.1% of them were provided
with symptomatic relief. In addition, |4 appendicitis cases,
which were not detected by the initial US, were diagnosed
by the second US after the application. In conclusion, a high-
volume enema is an effective and safe method for patients
with abdominal pain who are unresponsive to classical enema
applications in pediatric emergency departments.
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Karin agris1 olan ¢ocuklarda yiiksek voliim lavmanin etkisi: Cocuk acil klinik deneyimi

Dr. Serpil Sancar,’ Dr. Esra Tiire,2 Dr. Seda Sinem Zoniizi?

Saglik Bilimleri Universitesi, Bursa Sehir Hastanesi, Cocuk Cerrahisi Klinigi, Bursa
2Saglik Bilimleri Universitesi, Bursa Sehir Hastanesi, Gocuk Acil Klinigi, Bursa

AMAC: Karin agrisi, gocuk acil poliklinigine en sik bagvuru nedenlerinden biridir. Dogru taniya gidebilmek igin klinik ve laboratuvar ipuglarinin uygun
sekilde degerlendirilmesi, tedavinin tibbi ya da cerrahi olarak yonlendirilmesi ve gereksiz incelemelerin oniine gegilmesi agisindan biiylik 6nem tasir.
Calismamizin amaci karin agrili cocuk hastalarda yiiksek voliim lavman uygulamasinin klinik ve radyolojik bulgulara katkisini degerlendirmektir.
GEREC VE YONTEM: Hastanemiz Cocuk Acil Klinigine Ocak 2020~Temmuz 2021 tarihleri arasinda karin agrisi sikayeti ile basvuran ¢ocuk hasta-
lardan; fizik muayenede karin sisligi ve direkt karin grafisinde yogun gaz, gaita retansiyonu olan ve yiiksek voliim lavman tedavisi uygulanan hastalar
galismaya dahil edildi. Bu hastalarin fizik muayene ve radyolojik bulgulari degerlendiridi.

BULGULAR: Calisma tarihleri arasinda 7819 hasta ¢ocuk acil poliklinigine karin agrisi ile bagvurdu. Direkt karin grafisinde yogun gaz, gaita imaji
ve karin distansiyonu olan hastalarin 3817’sine klasik lavman yapildi. Klasik lavman yapilan 3817 hastanin 3498’inde (%91.6) gaita gikisi ve lavman
sonrasi sikayetlerinde gerileme oldu. Klasik lavmanla rahatlama olmayan 319 (%8.4) hastaya yiiksek voliim lavman uygulandi. Yiiksek voliim lavman
sonrasi 278 (%87.1) hastanin sikayet ve bulgular geriledi. Kalan 41(%12.9) hastaya kontrol ultrasonografi yapildi, 14 (%34.1) hastaya apandisit tanisi
konuldu. Ultrasonografi tekrari yapilan 27 (%65.9) hastanin ise ultrasonografi sonucu normal olarak degerlendirildi.

TARTISMA: Cocuk acil kliniginde, klasik lavman uygulamasina yanit vermeyen karin agrisi sikayeti olan ¢ocuklarda yiiksek volim lavman tedavisi
etkili ve glivenli bir yontemdir.

Anahtar sézclikler: Cocuk acil klinigi; kabizlik; karin agrisi; yiiksek volim lavman.
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