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Abstract

Introduction: Volvulus in children is rare occurrence, it’'s only
about 3-5% cases in worldwide. Without abdominal
radiological examination, it is difficult to make diagnosis of
volvulus based on history and physical examination alone. The
management procedures are also controversial, as some
recommend a non-operative approach, while others
recommend an operative approach in the form of Ladd's
Procedure or laparoscopy. Sigmoidoscopy or a barium enema
can be attempted as an initial treatment for sigmoid volvulus.
Objective: The purpose of this case report is to discuss why
there was a delay in diagnosis of volvulus in this case and how
to deal it. It also discusses the approach to diagnosis and
management of volvulus in pediatric patients, both at the
primary health center and the hospital, and why in this case.
Case presentation: In this case, volvulus occurred in a pediatric
patient who had sought treatment at a primary health center
with a complaint of abdominal pain for nine days without
improvement. The complaint was accompanied with
constipation and fever. Due to limited facilities in primary
health center, the patient was referred to the hospital. Result:
At the hospital, after taking the history, performing physical
examination, and conducting radiological examination and
laboratory tests, the patient was diagnosed with ileus
obstruction due to volvulus. Conclusion: Although volvulus is a
rare case, volvulus should still be included as a differential
diagnosis of abdominal pain in pediatric patients to avoid
delayed diagnosis. Delay in diagnosis and management of
volvulus can lead to serious complications and even life-
threatening conditions.
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INTRODUCTION

Volvulus is a rare and uncommon case in pediatrics, which may leads to missed and delayed
diagnosis of the disease (Chang et al., 2017). The incidence of volvulus is often reported from the so-
called volvulus belt region, with a range of 13-42% of cases. Whereas in areas with low incidence, only
3-5% of cases are reported. (Middle East, Africa, Indian subcontinent, Turkey, South America) (Haider
et al., 2017). However, in the pediatric population, a higher incidence is also reported in the West
continents, including North America (Bhandari & Shahi, 2019). Volvulus is the third leading cause of
intestinal obstruction cases in North America and in Indonesia, there is no data on the incidence of
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volvus cases due to its rarity. (Haider et al., 2017). Only a few case reports have been reported
regarding volvulus cases. (Chang et al., 2017). From 1941 to 2000, 63 cases of sigmoid volvulus in
children were reported. Another report in 1990 mentioned 48 cases of children with sigmoid volvulus.
In 1994, there were 10 cases of sigmoid volvulus in children out of 14 cases of colonic volvulus from
1955 to 1992. These reports give a rough idea of how rare this condition is in children (Bhandari &
Shahi, 2019; Chang et al., 2017; Lofgran & Koury, 2022).

Volvulus as a differential diagnosis of acute abdomen in children, it can only be established in
hospitals with radiology diagnostic facilities uch as abdominal plain xray, the findings on abdominal
imaging is a distension of the colon (Carmo et al., 2018). This is challenging for primary health care
centers in rural areas, since they have limited diagnostic facilities and only rely on signs and symptoms
found on physical examination. In fact, volvulus may only present as nonspecific abdominal pain that
resemble other etiologies (Lofgran & Koury, 2022). In addition to its rarity, there is also very little
literature on volvulus in pediatrics, hence our knowledge is largely based on studies and serial cases in
adults (Destro et al., 2021). In this case, we present a case report of a delayed diagnosis of volvulus in
a pediatric patient from a primary health center due to limited facilities. Delayed diagnosis in volvulus
cases can result in complications and life-threatening conditions and unfortunately even death.
However, in this case, the patient survived with good management in the hospital and had a good
surgical outcome without complications.

CASE PRESENTATION

A 5-year-old boy was brought by his mother to the primary health center with complaints of
abdominal pain for approximately 9 days. The patient had been treated at the same medical centre 2
days ago with the same complaint and was discharged for observation at home with oral medication.
Currently, the complaint of abdominal pain is accompanied by fever, flatulence and inability to
defecate or 2 days. The patient's vital signs upon examination shows pulse rate of 100x/min,
respiratory rate of 20x/min, temperature of 39.1°C, and body weight of 17 kg. On physical examination,
the abdomen appeared distended, with increased bowel noise, and defans muscular. Based on the
results of history taking and physical examination, the patient was provisionally diagnosed with acute
abdomen suspected paralytic ileus at the primary health center. The patient was given an intravenous
infusion of Ringer Lactate with the rate of 15 drops/minute and an intravenous injection of 200 mg
paracetamol. Nasogastric tube insertion for decompression could not be performed because it was
not available at the primary health center. After intravenous infusion and antipyretic injection, the
patient's vital signs were assessed again and shows pulse rate of 90x/min, respiratory rate of 20x/min,
and temperature of 37.6°C.

The patient was scheduled to be referred to the hospital with adequate facilities for further
examination and management. Upon the patient's arrival at the emergency room, a repeated history
taking was performed on the parents. The history of the disease, the patient's complaints were the
same as the previous complaints. The patient's vital signs were heart rate of 98x/min, respiratory rate
of 20x/min, and temperature of 38.2. On physical examination, the abdomen appeared distended,
with increased intestinal noise, and hypertympanic percussion sound. Laboratory examination in the
form of a complete blood count performed on this patient showed normal results. Radiological
examination with plain abdominal X-ray performed on the patient showed an enlarged intestine
resembling the appearance of coffee beans or Coffee Bean Sign suggesting a volvulus.

Based on the results of history taking, physical examination, laboratory tests (complete blood
count) which showed normal results, and radiological examination, the diagnosis in this patient is
obstructive ileus due to volvulus. The initial treatment of the patient in the emergency room was the
insertion of a nasogastric tube for decompression and Nile Per Os, and the placement of a urinary
catheter. Intravenous fluid administration with kristaloid was continued at a rate of 20 drops/minute
and paracetamol 200mg injections were given 3 times a day. The surgeon's definitive management in
this patient was surgery with the Ladd's Procedure method.
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Figure 1. “Coffee Bean Sign” in plain abdominal X-Ray

Figure 2. Patient’s Appendix which undergo Mandatory Appendectomy
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Figure 3. Ladd’s Band found in the patient without malrotation.

During the postoperative period, the patient showed no symptoms of complications, worsening or
infection of the surgical wound the patient was admitted for seven days to the surgical ward. During
the treatment, the patient was given antibiotic ceftriaxon 2x850mg intravenously, painkiller
paracetamol 3x200mg intravenously, and periodic postoperative wound care. On the second day, the
patient was able to mobilize sitting, farting and defecating, and was given oral nutrition. On the third
day, the wound looked good, there was no blood seepage on the dressing, no signs of infection such
as pus-production, and pain had begun to decrease. The patient was also able to mobilize standing and
walk to the bathroom by himself. Treatment was continued until day seven to ensure complete
antibiotic administration and postoperative wound evaluation. Afterward, the patient was discharged
with oral cefixime 2x1 and paracetamol 3x200mg. The patient was advised to visit the surgical clinic 1
week later. Unfortunately, the patient did not attend the surgical clinic for follow-up, possibly due to
great distance between the house and the hospital, or due to the absence of complaints related to the
surgical wound.

DISCUSSION

Colonic volvulus is a potentially life-threatening condition and emergency characterized by
rotation of the colon in its mesentery axis, causing intestinal obstruction, ischemia and perforation if
unrecognized (Bhandari & Shahi, 2019; Destro et al., 2021; Tannouri et al., 2017). In this case, the
delayed diagnosis of volvulus may be due to a lack of knowledge and the rarity of this case, especially
in Indonesia. The incidence of malrotation in the world varies widely. It has been reported that
malrotation occurs in 3.9 per 10,000 live births, other studies state that the incidence of volvulus is 1
in 500 births, while other studies state that the incidence is 1 in 2500 live births and reaches 1% of the
general population. This estimate may be an underestimate, as asymptomatic cases may be diagnosed
late due to parents not visiting a doctor, so the complaint is just considered as bloating with normal
abdominal pain. This is often the case in areas with inadequate access to health facilities and far from
referral hospitals. Volvulus cases are also usually diagnosed during surgery. The reported incidence of
symptomatic intestinal malrotation caused by volvulus or Ladd's band also varies. Some report
incidence early in life, with 58.2% in the first year after birth and 75% before 5 years of age. There are
also reports of 60% of cases occurring in the first 1 month of life, 20% of cases occurring at the age of
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1 month to 1 year, and the rest appearing at the age of more than 1 year. Another report states that
the average age of volvulus cases in children is 7-12 years old and the ratio between boys and girls is
3.5:1 (Haider et al., 2017; Jurnalis et al., 2013; Nguyen et al., 2021; O’Keefe et al., 2016). Volvulus is
reported to be more common in men, presumably because the large pelvic volume of women
facilitates spontaneous twisting (Haider et al., 2017). There is no data on the incidence of pediatric
volvulus in Indonesia. This has resulted in a lack of knowledge regarding the diagnosis of these cases
among most general practitioners, especially at the primary care level as in this case. In addition, the
limitations of diagnostic supportive examination tools that are not possible in primary health care
facilities are also influential, especially in this case.

To date, the etiology of volvulus remains unclear. Certain risk factors and conditions that have
an association with volvulus have been suggested, such as pregnancy, colitis, Hirschsprung Disease,
prune belly syndrome, chronic constipation, laxative abuse, local anatomical differences (e.g.
elongated mesentery with narrow attachments, excessive mobilization of colonic segments),
redundant colon, omphalomesenteric abnormalities, intestinal malrotation, anal stenosis, surgical
adhesions and children with developmental delay (Bhandari & Shahi, 2019; Destro et al., 2021). Other
reports suggest that roundworm infestation and neurological disorders are also predisposing factors
of volvulus (Carmo et al., 2018). In this case, no specific etiology was listed. The initial suspicion of
roundworm infestation was inconsistent with the results of the history and was refuted by the results
of the clinical examination and complete blood laboratory performed with results within normal limits.

Clinical symptoms of volvulus are abdominal pain, bloating, and vomiting with sudden or slow
onset (Bhandari & Shahi, 2019; Lofgran & Koury, 2022). In children, sometimes the symptoms are not
specific and may only present as abdominal pain that resembles other diseases, this may causes missed
diagnosis of volvulus because it is not included as a differential diagnosis (Horvat et al., 2021; Nguyen
et al., 2021). Volvulus is commonly found in an area called the "Volvulus Belt", where a high-fiber diet
is common. Volvulus is very rare in children compared to adults. Volvulus may resolve spontaneously
due to spontaneous intermittent detorsions. This is the reason for frequent missed or delayed
diagnosis of volvulus in children. (Bhandari & Shahi, 2019; Chang et al., 2017; Lofgran & Koury, 2022).
In this case, volvulus occurred in a 5-year-old child, with an initial complaint of nonspecific abdominal
pain, so the patient was discharged with oral medication initially. The patient returned to the primary
health center because the complaints persisted and even increased. The examination in primary health
center founds no history of high-fiber diet and no risk factors and conditions associated with volvulus.

Laboratory tests are not beneficial in diagnosing volvulus, but the results of laboratory tests
which show normal leukocyte counts and the absence of clinical signs of peritonitis predict the absence
of gangrene due to volvulus (Hencke & Loff, 2023; Jurnalis et al., 2013). In this patient, the laboratory
tests performed showed normal results. Diagnosis often relies on radiologic supportive imaging, as
clinical symptoms may be nonspecific or resemble benign childhood conditions such as constipation
or gastroenteritis. Radiological examinations are adjusted to the availability of facilities and hospital
affordability, because there is no consensus regarding the choice of optimal diagnostic imaging in
volvulus cases (Emeka, 2022; Tannouri et al., 2017). Ultrasonography (USG) can also be performed to
diagnose volvulus, but it has little diagnostic value due to visualization difficulties and interference
caused by the presence of gas and other intestinal contents (Horvat et al., 2021).

Doppler ultrasound (US) examination can be the first choice of imaging modality that is non-
invasive, radiation-free, mostly available, and inexpensive. Doppler US will show the abnormal position
of the superior mesenteric artery and superior mesenteric vein in case of volvulus. The classic
sonographic picture of volvulus on doppler ultrasound will appear as “whirpool sign”. Although the
sensitivity and specificity of doppler US is quite high, it is not enough to replace Upper gastrointestinal
examination (UGI) for a definitive diagnosis. UGI examination can confirm the diagnosis of volvulus
with the pathognomonic sign of “corkscrew pattern” in the twisted bowel. But in children with
peritonitis or suspected intestinal ischemia, surgery should not be delayed to wait for UGl examination
(Castle et al., 2022; Hamidi et al., 2016; Langer, 2017; Nahle et al., 2023; Wong et al., 2020). In more
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than 60% of adult cases, a plain abdominal imaging examination will identify the "Omega Sign" or
“Coffee Bean Sign”, but in children, the sensitivity and findings of the "Coffee bean sign" are only 16-
30%, with the most common findings being colonic distension or fluid level at the sigmoid arch (Carmo
et al., 2018; Haider et al., 2017; O’Keefe et al., 2016). The abdominal imaging examination performed
at the hospital in this patient was a plain abdominal photograph, it shows "coffee bean sign", which is
a classic radiologic sign in volvulus cases.

Computed tomography scan (CT) of the abdomen and surgical evaluation are actually
recommended in volvulus cases if facilities are available, because the classic radiographic findings of
"coffee bean sign" or "inner tube" on X-Ray examination are sometimes unreliable (Lofgran & Koury,
2022). Contrast-enhanced CT scan of the abdomen is also the second most commonly performed
examination for the diagnosis of volvulus in children, with a success rate of 56%. A contrast-enhanced
CT scan of the abdomen will identify a rotating mesentery or "beak sign". In addition, contrast-
enhanced CT scan has the advantage of evaluating the presence of bowel wall necrosis, which is an
absolute indication for surgery (Carmo et al., 2018). However, the limited diagnostic facilities at the
primary health center make it impossible to do these examinations, and the patient must be referred
to the hospital for further examinations and treatments.

In our patient, an abdominal CT scan was not performed due to financial considerations and the
clinical examination and plain abdominal photographs were considered sufficient to establish the
diagnosis of volvulus. Clinical knowledge and early diagnosis can increase the success of non-surgical
detorsion (either by contrast enema or colonoscopy) and prevent ischemic/necrotic bowel
complications (Carmo et al., 2018). Delayed or even untreated diagnosis and treatment of volvulus will
result in life-threatening complications, such as intestinal obstruction, tissue ischemia, necrosis,
gangrene/perforation, peritonitis, sepsis, and even death (Cakmak et al., 2017; Lofgran & Koury, 2022;
O’Keefe et al., 2016). Volvulus-related morbidity and mortality are extremely high, often resulting from
closed-arch obstruction, intestinal ischemia, and hypovolemic shock (Bhandari & Shahi, 2019).
Fortunately, although the diagnosis in this patient was delayed, no complications and emergencies
occurred during preoperative, intraoperative, and postoperative period.

Initial management of volvulus consists of adequate fluid resuscitation and stabilization,
followed by decompression with nasogastric tube insertion. Resuscitation in volvulus patients in shock
is best done with two large infusions with the dose of 20 cc/kg bolus of normal saline or Ringer lactate
solution. Decompression with nasogastric tube insertion is intended to prevent gas accumulation that
may occur in the patient's stomach (Irizarry & Justiniano, 2022; Lacher Shawn St Peter Augusto Zani,
henckn.d.). The initial management of this patient at the primary health center was correct with the
insertion of an IV line for fluid resuscitation, antipyretic injection for symptomatic treatment, and
referral to the hospital for further examination and management. in the hospital, the treatment given
was placement of a nasogastric tube for decompression and consultation to the surgeon for the
surgery plans to treat the patient definitively.

The main goal of volvulus management is to prevent recurrent episodes. Definitive management
depends on the presence or absence of complications, especially complications such as gangrene or
perforation that have occurred, or are likely to occur (Hencke & Loff, 2023). The choice of volvulus
management in children is also controversial, recent reports suggest non-surgical reduction (radiologic
and/or endoscopic) in uncomplicated cases (without bowel necrosis, or perforation) followed by
elective surgery to prevent recurrence. Some experts recommend endoscopy only in patients in whom
definitive surgical therapy will not be performed, while others recommend surgery only in patients in
whom sigmoidoscopic reduction has been performed unsuccessfully, because approximately only 40%
to 50% of patients experience recurrence (Destro et al., 2021). The inability to detorize the volvulus
endoscopically or the presence of ischemic bowel or peritonitis are indications for immediate surgery
(Chang et al., 2017; Parolini & Alberti, 2017). The success rate of volvulus reduction with barium enema
is reported to be 77% while also providing information for diagnosis, compared to sigmoidoscopy and
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rectal reduction with success rate of 47% and a greater risk of perforation (Horvat et al., 2021; O’Keefe
et al., 2016).

Management of volvulus requires prompt and precise diagnosis and surgical procedures as early
as possible (Cakmak et al., 2017). The standard surgical procedure for volvulus management is Ladd's
Procedure. This procedure was first described in 1936 by William Ladd, the first Chief of Surgery at
Boston Children's Hospital. The procedure begins with a transverse incision in the upper abdomen,
followed by detorsion of the volvulus if present. This was followed by separation of the abnormal
peritoneal band attached to the cecum and duodenum (Ladd band), dilation of the mesenteric root to
prevent further volvulus, placement of the bowel in a non-rotational configuration or stable position
within the abdominal cavity, with the large bowel on the left and the small bowel on the right. In
addition, some surgeons perform prophylactic appendectomy to prevent future diagnostic confusion
and/or cecopexy, which was not in the original description. Postoperative complications with ladd's
procedure are rare if no bowel resection is performed (Arnaud et al., 2019; Lacher Shawn St Peter
Augusto Zani, n.d.; Scalabre et al., 2020; Zhang et al., 2022) As our patient performed the ladd's band
procedure, no complications occurred postoperatively.

The second procedure is laparoscopy, which was first reported in 1995 in a 7-day-old neonate
weighing 3.6 kg who had malrotation and volvulus. Compared to the ladd's procedure, the laparoscopic
procedure is reported to be superior in terms of faster operation time, shorter hospital stay and fewer
postoperative complications. However, only experienced laparoscopic surgeons can perform this
procedure (Arnaud et al., 2019; Zhang et al., 2022). In our patient, the operative method used was
ladd's procedure, as laparoscopic procedure was not possible due to limited facilities. The
intraoperative findings in this patient were uncomplicated non-rotational volvulus. Non-rotational
volvulus results from elongation of the midgut where no rotation occurs. In non-rotational volvulus,
the colon is on the left side and the small bowel moves to the right of the midline. The mesentery will
form a narrow base as the bowel extends over the superior mesentery artery without rotation. Midgut
volvulus and duodenal obstruction are significant risks in this case (Jurnalis et al., 2013). Although the
method performed in this case is fairly conventional, the results obtained are quite satisfactory for the
operators and the patients. In our case, the patient survived despite the delayed diagnosis of volvulus
due to good management from the beginning until surgical treatment. The patient's hospitalization
period was not long, the patient's safety was maintained, and postoperative complications were not
found. Complications due to delayed diagnosis also did not occur, possibly due to the absence of
intestinal malrotation in this patient during the surgery. However, we acknowledge the shortcomings
of this case report, such as the procedure performed was not a gold standard procedure, lack of data
related to volvulus cases, especially in Indonesia, and the patient could not be followed up at the clinic
due to not returning for control.

CONCLUSION

Volvulus remains a rare case in pediatric patients worldwide with limited literature. However,
delay or misdiagnosis can result in life-threatening conditions, this should make physicians include
volvulus as a differential diagnosis in cases of pediatric abdominal pain to avoid delay or misdiagnosis.
Cases of abdominal pain in children with suspicion of volvulus should be immediately referred to a
hospital with adequate facilities for diagnosis and further management. In this case, the approach to
diagnosis and management of volvulus in children is still not in accordance with the recommended
gold standard due to limited resources. Therefore, in this case, management is adjusted to the
availability of facilities and resources in hospitals that are still limited and not possible to follow the
gold standard. However, the selection of diagnostic approaches and management in volvulus patients
must still consider and prioritize patient safety, including risks and complications that may occur, the
effectiveness of examination and treatment, and the efficiency of treatment costs.
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