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ARTICLE INFO ABSTRACT

Keywords: Introduction: Acute abdominal pain, a chief complaint frequently seen in the emergency department, can be
CYS“““r}a o triggered by a vast range of conditions. Although ureterolithiasis is a less common cause in children, renal colic
ICJ‘Et?rOI‘th‘aSIS can be caused by calculi due to hereditary metabolic diseases among patients in those age groups.

ystine

Presentation of case: We report a 12-year-old girl with abdominal pain who was diagnosed with concurrent acute
appendicitis and ureterolithiasis due to cystinuria. Acute appendicitis was successfully treated with cefmetazole,
and the calculus was eliminated after adequate fluid loading.

Discussion: Synchronous acute appendicitis and ureterolithiasis is reported to be rare. Cystinuria is a hereditary
metabolic stone-forming disease, and the first calculi can be detected in childhood. Increasing the solubility of
cystine in the urine is required to prevent recurrent stone formation and accompanying complications. Urinal-
ysis, ultrasound, and computed tomography coincidentally demonstrated two different acute pathological pro-
cesses of ureterolithiasis and appendicitis.

Conclusion: Careful physical and laboratory examination can help clinicians find coexisting etiologies of acute
abdominal pain. Ureterolithiasis can be seen in children with hereditary disorders such as cystinuria. Early

Acute appendicitis
Case report

diagnosis of cystinuria and close monitoring may lead to a better long-term outcome.

1. Introduction

Acute abdominal pain is a common symptom evaluated in emer-
gency department visits. Etiologies range from clinically non-significant
pathologies to severe and life-threatening conditions [1]. Pediatric pa-
tients presenting with acute abdominal pain account for 5.1 % of
nonscheduled visits, and the symptoms subsequently proceed to more
serious conditions in approximately 1-2 % of children, although most
cases were self-limited conditions [2]. Differential diagnoses of acute
pain in the right lower quadrant of the abdomen in the pediatric pop-
ulation include ovarian or testicular torsion, acute appendicitis,
musculoskeletal pain referred from the lower extremities, and enteritis.
Although rare, ureterolithiasis may manifest similar to acute appendi-
citis, exhibiting peritoneal signs, intractable pain, and acute onset of
nausea and vomiting.

Cystinuria is a genetic disorder that causes recurrent ureterolithiasis.
Its diagnosis may be challenging for emergency health providers since it

presents with a variety of abdominal manifestations. However, aware-
ness of the epidemiology of its onset in children will allow early detec-
tion and potentially better outcomes. We report a case of a successfully
treated 12-year-old girl with ureterolithiasis due to cystinuria accom-
panied by acute appendicitis. Our experience is a reminder that ure-
terolithiasis, particularly in children, may arise from rare inherited
metabolic disorders. Obstructive ureteric stones are liked to a high risk
of renal impairment and infectious complications, warranting fast and
appropriate treatment by pediatric/metabolic specialists for life-long
treatment.

This case report has been reported in accordance with the SCARE
guidelines [3].

2. Case presentation

A 12-year-old girl presented with a four-day history of vomiting and
worsening pain in the right flank and periumbilical region. Physical
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Fig. 1. a) Ureterolithiasis (4.2 mm) at the right vesicoureteral junction with moderate hydronephrosis. b) Acute appendicitis (8.0 mm) without perforation and
abscess formation.

Fig. 2. Eliminated ureteric calculi consists of cystine.

examination demonstrated a body temperature of 37.6 °C and right this age, 4.5-13.0 x 10%/uL) with neutrophilia of 77.8 %, normal uri-
lower quadrant tenderness with slight guarding and rebound, as well as nary function, and slightly elevated C-reactive protein of 0.36 mg/dL
costovertebral angle tenderness. Blood test results revealed normal (<0.14 mg/dL). Urinalysis results indicated dipstick hematuria of 3+
white blood cell count of 8.37 x 10%/pL (normal range for children of and microscopic erythrocytes of 1-4 /high-powered field. Enhanced
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abdominal computed tomography (CT) depicted a thickened appendix
measuring 8.0 mm and a calculus measuring 4.2 mm at the right ves-
icoureteral junction with moderate hydronephrosis (Fig. 1). A clinical
diagnosis of acute appendicitis associated with obstructive ureter-
olithiasis was made. The patient was successfully treated with intrave-
nous cefmetazole and hydration with the resolution of abdominal pain
and hydronephrosis after spontaneous ureteric stone passage on day 4
(Fig. 2). Amino acid analysis of the urine specimen collected at admis-
sion showed an elevated cystine level of 3021.1 nmol/mgCr (<76 nmol/
mgCr). Cystinuria was diagnosed based on stone analysis and increased
urinary secretion of cystine.

An interval appendectomy was scheduled two months later.
Adequate fluid intake and administration of potassium citrate were
recommended for the prevention of recurrent stone formation, and
continued regular urological check-ups and genetic consultations were
planned.

3. Clinical discussion

Pediatric cases with concurrent acute appendicitis and ureter-
olithiasis with hydronephrosis like our patient are rarely reported [4-6],
although each disease is quite common in adults. Acute appendicitis
accounts for 1 to 8 % of children who present to pediatric emergency
departments with abdominal pain [7]. Ureterolithiasis is also a well-
known culprit that can provoke colicky abdominal pain, while its inci-
dence in children is reported to be 5 to 10 % of that in adults [8]. If the
patient is initially diagnosed with acute appendicitis, ureterolithiasis
may be overlooked in the emergency medicine setting.

Patients with cystinuria have a hereditary impairment of reabsorp-
tion of cystine in the renal proximal tubule, resulting in the formation of
urinary cystine stones. The overall prevalence is 1 in 7000 births. The
first experience of stone formation happens between 11 and 20 years of
age, but it can be seen before three years old [9,10]. The diagnosis of
cystinuria is established by stone composition analysis, presence of the
typical hexagonal cystine crystals on microscopic examination, and
urinary cystine excretion quantified in a 24-hour urine collection. Ge-
netic testing is not required for the diagnosis but is useful for atypical
cases or genetic counseling. Treatment in the acute symptomatic phase
includes adequate fluid acquisition and urinary alkalinization with po-
tassium citrate to maintain cystine in the urine under the soluble level.
Restriction of sodium and animal proteins can reduce cystine excretion
and production. Response to therapy should be initially monitored every
three to six months until patients are stabilized on therapy [9]. Surgical
indications in children do not differ from those in adults, although
general anesthesia is necessary for children. The upper limit for stone
diameter allowing spontaneous elimination during medical treatment is
5 mm. Extracorporeal shock wave lithotripsy (ESWL) is the appropriate
treatment for ureteric stones larger than 5 mm in diameter, particularly
in the pelvic ureter. Since cystine stones are relatively resistant to ESWL,
flexible ureteroscopy and percutaneous nephrolithotomy are preferred
for stones larger than 15 mm [8,9]. Close follow-up to the stone for-
mation and associated complications is the key to achieving the best
long-term outcomes in cystinuria; consultation with pediatric urologists
or experts in metabolic disorders is warranted.

Ultrasound is a widely-used technique to evaluate the presence of
stones and hydronephrosis in patients with ureterolithiasis, but it is less
sensitive for smaller or multiple stones [11]. Abdominal CT is the
appropriate imaging modality choice due to its high sensitivity and
specificity for the assessment of acute appendicitis, ureterolithiasis, and
concomitant complications [5,7,8], except for the radiologic burden on
children [12]. Therefore, the first screening and follow-up should be
performed using ultrasound, and CT should be reserved for missed
stones on ultrasound or complicated cases requiring detailed informa-
tion about pathologies and anatomies.
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4. Conclusion

Ureterolithiasis is less common in children but can be encountered
due to hereditary metabolic disorders. Early diagnosis and prevention of
recurrent stone formation can lead to a better prognosis for patients with
cystinuria. A careful physical and laboratory examination can help cli-
nicians consider the probability of different coexisting diagnoses that
may be overlooked.
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