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Abstract
Objective: To find out the etiology of non-infectious recurrent flank pain in older children.
Methods: The medical records of 84 consecutive children older than 5 years of age with non-infectious
flank pain were retrospectively reviewed. Data checked included history, physical examination,
laboratory investigations (serum creatinine, uric acid, and calcium), 24 hour urine collection for
creatinine, calcium, oxalate, and uric acid, in addition to imaging studies. Those with systemic disease
and urinary tract infection(UTI) were excluded.
Results: The most common causes of recurrent non-infectious flank pain in older children were
crystalluria (59.5%) and urolithiasis (17.8%). Amongst the crystalluria, hyperoxaluria was the most
frequent. Other etiologies included constipation (6.0%), sterile vesicoureteral reflux (6.0%), and
pelviureteric junction obstruction(4.7%).Family history was positive for stones in 45% of urolithiasis
cases.Renal ultrasonography was adequate for diagnosing all kidney stonesand unenhanced helical
computed axial tomography(UHCT)diagnosed ureteral stones with typical renal colic pain radiating to
the groin. Constipation was found to be an important, yet overlooked cause of extraurinary flank pain.
Conclusion: The most important non-infectious causes of recurrent flank pain in older children were
crystalluria, urolithiasis, constipation, pelviureteric junction obstruction, and sterile vesicoureteral
reflux. A positive family history of stones played a key role in initiating workup for crystalluria and
urolithiasis. Focused histories and physical examinations were important in those cases with
constipation as a cause of reversible flank pain.
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Introduction
Whenever a child presents to the primary care
physician with flank pain, a presumptive
diagnosis of urinary tract infection (UTI) is
frequently entertained inspite of the fact that it
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might be erroneous. The diagnosis of UTI
should be based on a urine culture and not only
urinalysis, since crystalluria and nephrourolithiasis may also present with noninfectious flank pain, dysuria,1-6 and sterile
pyuria. In addition to crystals and stones, there
were isolated reports of constipation as a cause
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in the nephrology clinic for a child presenting
with flank pain: urinalysis, urine culture, 24
hour urine collection for creatinine, calcium,
uric acid, and oxalate; serum creatinine, uric
acid, and calcium. Imaging included a renal
ultrasound, unenhanced helical computerized
axial tomography (UHCT), micturating
cystourethrogram, and nuclear imaging were
done for selected cases, as guided by the
history.

of flank pain and lower urinary tract symptoms
such as dysfunctional voiding and enuresis.7-11
The aim of this study was to review thenoninfectious causes of childhood flank pain.
Upon conducting a literature search, we could
not find a similar study that encompasses the
various causes in one report.
Patients and Methods

Institutional Review Board (IRB) approval
was obtained.

We retrospectively evaluated children with the
presenting complaint of flank pain, seen by the
pediatric nephrology service at a tertiary care
center.

Results: Eighty fourchildren had flank pain.
There were 36(42.7%) males and 48(57.2%)
females. The mean age was 10 years, with a
range from five to seventeen years. Duration of
followup ranged from 4 months to 5 years.

The following was considered:
 The flank was defined as the side of the
body between the pelvis and the ribs.12
 Recurrent: More than three episodes in
two months.
 Lower urinary tract symptoms (LUTS):
Various combinations of urgency, nocturia,
increased frequency, post-micturition
dribble, hesitancy, and dysuria.13
 Hypercalciuria (HC): Spot calcium to
creatinine ratio of >0.2 or > 4mg/kg/24
hours.
 Hyperuricosuria (HU): Urinary excretion
of uric acid in timed urine 24 hr > 815
mg/1.73 m2/day.
 Hyperoxaluria (HX): > 45mg/1.73m2
/day.14
 Constipation: Diagnosed according to the
current version of the "Rome criteria".15
 Patients with UTI, and systemic disease
(such as cystic fibrosis, and familial
Mediterranean fever) were excluded.

The etiology of non-infectious flank pain
included: crystalluria (50/84, 59.2%) divided
into
hyperoxaluria
(41/84,
48.8%),
hyperuricosuria
(7/84,
8.3%),
and
hypercalciuria (2/84, 2.4%); nephrolithiasis
(15/84, 17.8%); constipation (5/84, 6.0%);
sterile vesicoureteral reflux(5/84, 6.0%);
pelviureteric junction obstruction (4/84,4.7%);
unknown(3/84, 3.6%); autosomal dominant
polycystic kidney disease(1/84, 1.2%); and
relation to menstruation( 1/84, 1.2%).
Seven out of fifteen patients with calculi had
associated
hyperoxaluria,
3/15
had
hyperuricosuria, and 2/15 had hypercalciuria.
LUTS such as dysuria and increased urinary
frequency were present in 14/39 patients with
HX.

Reviews included medical histories, physical
examinations, and laboratory tests. The
following investigations were done as a routine

Family history of stones was present in 23/39
patients with HX, 5/9 patients with HU, and
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diagnoses were labeled as unknown.

5/11 patients with stones. Family history of
stones was not present in the other etiologies.

Discussion
Flank pain secondary to crystalluria subsided
after the initiation of potassium citrate therapy
(2-4 mEq/kg/day) and liberal water intake.
Nephrocalcinosis was detected in 6/8 patients
with primary hyperoxaluria (oxalate excretion
> 90 mg/1.73m2/day).

The purpose of this study was to find out the
causes of non-infectiouscases of recurrent
flank painin older children.
The etiology of flank pain may reside in the
urinary tract, or be extraurinary.16

Hematuria was detected in 8/15(53.3%) of
patients with calculi.

In stone belt areas such as the Middle East,
stones and crystals should be high on the list of
non-infectious causes of flank pain.

Twelve calculi were located in the kidneys,
and three were found in the ureters. In two
cases, ureteral calculi were associated with
renal colic, with a radiation of the pain to the
groin.

Family history was positive for stones in 45%
of our urolithiasis patients compared to 23%37% in the literature.17,18 Flank/abdominal
pain, and LUTS, such as dysuria and increased
urinary frequency, were described in
association with crystalluria in children.1-3,5,19

Diagnostic Imaging: US was done for all
patients, and UHCT was done for 28 patients
including 10/15 patients with calculi. Kidney
stones, detected by US, were confirmed by
UHCT. However, US failed in diagnosing
ureteral calculi, which were subsequently
detected by UHCT in all three cases.

Unlike adults, the manifestations of renal
stones in children are different. The majority of
children younger than eight complain of
abdominal rather than flank pain. In older
children, 85% presented with flank pain.18

Flank pain, associated with increased urinary
frequency and enuresis secondary to
constipation resolved after treatment with
lactulose.

In our study, the most common causes were
crystalluria (59.5%) especially HX and calculi
(17.8%). Other causes included constipation
(6.00 %), sterile VUR (6.00%), PUJO (4.2%),
unknown (3.6%), ADPCKD (1.2%), and
menses related (1.2%).
In our patients with calculi, HX was present in
58%, which is higher than previous reports of
14.3% 20 and 43%.21

A history of flank pain upon voiding was
obtained
in
3/5patientswith
sterile
vesicoureteral reflux (VUR).
In patients with PUJO, flank pain occurred
after drinking fluids.

In the evaluation of flank pain in children,
Eshed et al found out that an initial US was
adequate in the majority of cases,22 which was
supported by our study. One disadvantage of

In one female, flank pain recurred once a month
coinciding with the onset of menstruation.
Cases that had workup but did not reveal a
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intermittent abdominal/flank pain.25,26 In a
prospective study, Tsai et al found out that the
flank pain secondary to PUJO occurred after
increased water intake, bladder distention, or
vigorous exercise.26 The pain was due to
stretching of the renal pelvis and capsule. In
our patients, it was mainly related to fluid
intake.

ultrasound is that it does not show ureteral
calculi. Besides exposure to high radiation
dose, an UHCT added little to the diagnosis in
our cases that did not have typical renal colic.
In adults, the situation is different, and UHCT
is the initial imaging of choice for acute flank
pain.23

Flank pain may be multifactorial. Besides
constipation and reversible urinary tract
symptomatology,27 urinary tractobstruction
may coexist with non-infectious stones and
metabolic abnormalities such as crystallurias.28

Constipation is a commonlyoverlooked cause
of abdominal/ flank pain and voiding problem
in children.11,24 The associated voiding
dysfunction resolves with the successful
treatment of constipation.7-10,24 In our patients,
the presence of flank pain correlated with fecal
impaction and resolved with laxatives.

A plan of workup for flank pain in children is
shown in box I.

Pelviureteric junction obstruction may cause
Box I. Plan of workup for pediatric flank pain
History (focusing on constipation, family history of stones,and dietary habits including water intake).
Physical examination (flank tenderness, palpable abdominal stool masses, and rectal digital examination).
Urine analysis and culture.
If urine culture is negative, check for crystalluria by spot urine sample or 24 hour urine collection.
Renal ultrasound if pain localized to the flanks.
Unenhanced spiral computed axial tomography if pain radiates to the groin.
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Conclusions: The most important noninfectious causes of recurrent flank pain in
older childrenwere crystalluria, urolithiasis,
constipation, sterile vesicoureteral reflux, and
PUJO. A positive family history of stones
played a key role in initiating a workup for
crystalluria and urolithiasis.A focused history
and physical examination diagnosed cases of
constipation.
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ﺃﺳﺒﺎﺏ ﺃﱂ ﺍﳋﺎﺻﺮﺓ ﺍﳌﺘﻜﺮﺭ ﻋﻨﺪ ﺍﻷﻃﻔﺎﻝ ﺍﻟﻜﺒﺎﺭ
ﻛﻤﺎﻝ ﻋﻘﻞ

1

 -1ﻣﺴﺘﺸﻔﻰ ﺍﳉﺎﻣﻌﺔ ﺍﻷﺭﺩﻧﻴﺔ ،ﻛﻠﻴﺔ ﺍﻟﻄﺐ ،ﻋﻤﺎﻥ ،ﺍﻷﺭﺩﻥ؛
ﺍﳌﻠﺨﺺ
ﺍﳍﺪﻑ :ﻣﻌﺮﻓﻪ ﺍﺳﺒﺎﺏ ﺃﱂ ﺍﳋﺎﺻﺮﻩ ﺍﳌﺘﻜﺮﺭ ،ﻋﺪﺍ ﺍﻧﺘﺎﻧﺎﺕ ﺍﳌﺴﺎﻟﻚ ﺍﻟﺒﻮﻟﻴﻪ ،ﻋﻨﺪ ﺍﻻﻃﻔﺎﻝ ﺍﻟﻜﺒﺎﺭ.
ﺍﻟﻄﺮﻳﻘﻪ :ﲤﺖ ﻣﺮﺍﺟﻌﻪ  84ﺳﺠﻼ ﻣﺘﺘﺎﺑﻌﺎ ﻟﻼﻃﻔﺎﻝ ﻓﻮﻕ ﺳﻦ ﺍﳋﺎﻣﺴﻪ ﺍﻟﺬﻳﻦ ﻛﺎﻧﻮﺍ ﻳﻌﺎﻧﻮﻥ ﻣﻦ ﺃﱂ ﻣﺘﻜﺮﺭ ﺑﺎﳋﺎﺻﺮﻩ .ﴰﻠﺖ ﺍﻟﺪﺭﺍﺳﻪ ﺍﻟﺴﲑﻩ
ﺍﳌﺮﺿﻴﻪ ،ﺃﻋﺮﺍﺽ ﺍﳉﻬﺎﺯ ﺍﻟﺒﻮﱄ ﺍﻟﺴﻔﻠﻲ ،ﺗﺎﺭﻳﺦ ﺍﻟﻌﺎﺋﻠﻪ ،ﻭﺍﻟﺘﺤﺎﻟﻴﻞ ﺍﳌﺨﱪﻳﻪ )ﺍﻟﻜﻠﺲ ،ﺍﻟﻜﺮﻳﺎﺗﻴﻨﲔ ،ﻭﺣﺎﻣﺾ ﺍﻟﺒﻮﻟﻴﻚ ﺑﺎﻟﺪﻡ( ،ﻭﺑﻮﻝ  24ﺳﺎﻋﻪ
ﻟﻠﻜﺮﻳﺎﺗﻴﻨﲔ ،ﺍﻟﻜﻠﺲ ،ﺣﺎﻣﺾ ﺍﻟﻴﻮﺭﻳﻚ ،ﻭﺍﻻﻛﺴﺎﻻﺕ .ﻛﺬﻟﻚ ﺻﻮﺭ ﺍﻻﻟﺘﺮﺍﺳﻮﻧﺪ ،ﺍﻟﻄﺒﻘﻴﻪ ﺍﻟﻠﻮﻟﺒﻴﻪ ،ﻭﻏﲑﻫﺎ .ﰎ ﺍﺳﺘﺒﻌﺎﺩ ﺍﻻﻃﻔﺎﻝ ﺍﻟﺬﻳﻦ
ﻳﻌﺎﻧﻮﻥ ﻣﻦ ﺍﻣﺮﺍﺽ ﺟﻬﺎﺯﻳﻪ.
ﺍﻟﻨﺘﺎﺋﺞ :ﻛﺎﻥ ﺗﺎﺭﻳﺦ ﺍﻟﻌﺎﺋﻠﻪ ﺇﳚﺎﺑﻴﹰﺎ ﻟﻠﺤﺼﻰ ﰲ  %45ﻣﻦ ﺍﻻﻃﻔﺎﻝ ﺍﻟﺬﻳﻦ ﻭﺟﺪﺕ ﻟﺪﻳﻬﻢ ﺣﺼﻰ .ﺍﻫﻢ ﺍﺳﺒﺎﺏ ﺃﱂ ﺍﳋﺎﺻﺮﻩ ﺍﳌﺘﻜﺮﺭ ﻋﻨﺪ
ﺍﻻﻃﻔﺎﻝ ﺍﻟﻜﺒﺎﺭ ،ﻣﺎ ﻋﺪﺍ ﺍﻧﺘﺎﻥ ﺍﳌﺴﺎﻟﻚ ﺍﻟﺒﻮﻟﻴﻪ ،ﻛﺎﻧﺖ ﻧﺴﺒﺔ ﺍﻟﺮﻣﻞ ﺍﻟﺒﻮﱄ  ،%59.5ﻭﺍﳊﺼﻰ  .%17.8ﻭﻣﻦ ﺿﻤﻦ ﺍﻟﺮﻣﻞ ﺍﻟﺒﻮﱄ ﻛﺎﻥ
ﻓﺮﻁ ﺇﻓﺮﺍﺯ ﺍﻻﻛﺴﺎﻻﺕ ﺍﻟﺴﺎﺋﺪ .ﻭﻣﻦ ﺍﻻﺳﺒﺎﺏ ﺍﻷﺧﺮﻯ :ﺍﻹﻣﺴﺎﻙ  ،%6.0ﺍﳉﺬﺭ ﺍﳌﺜﺎﱐ ﺍﳊﺎﻟﱯ  ،%6.0ﻭﺍﻧﺴﺪﺍﺩ ﺣﻮﺽ ﺍﻟﻜﻠﻴﻪ .%4.7
ﻛﺎﻥ ﺍﻟﻔﺤﺺ ﺑﺎﻻﻟﺘﺮﺍﺳﻮﻧﺪ ﻛﺎﻓﻴﹰﺎ ﻟﺘﺸﺨﻴﺺ ﺍﳊﺼﻴﺎﺕ ﺍﻟﻜﻠﻮﻳﻪ ﻭﻟﻴﺴﺖ ﺗﻠﻚ ﺍﳌﻮﺟﻮﺩﻩ ﰲ ﺍﳊﻮﺍﻟﺐ )ﺍﻟﱵ ﰎ ﺗﺸﺨﻴﺼﻬﺎ ﺑﺎﻟﺘﺼﻮﻳﺮ ﺍﳌﻘﻄﻌﻲ
ﺍﻟﻠﻠﻮﻟﱯ(.
ﺍﻻﺳﺘﻨﺘﺎﺟﺎﺕ :ﺍﻫﻢ ﺍﺳﺒﺎﺏ ﺃﱂ ﺍﳋﺎﺻﺮﻩ ﺍﳌﺘﻜﺮﺭ )ﻣﺎ ﻋﺪﺍ ﺍﻻﻧﺘﺎﻥ( ﻋﻨﺪ ﺍﻻﻃﻔﺎﻝ ﻫﻮ ﻛﺎﻥ ﺍﻟﺮﻣﻞ ﺍﻟﺒﻮﱄ ،ﻭﺣﺼﻴﺎﺕ ﺍﳌﺴﺎﻟﻚ ﺍﻟﺒﻮﻟﻴﻪ،
ﻭﺍﻹﻣﺴﺎﻙ ،ﻭﺍﻧﺴﺪﺍﺩ ﺣﻮﺽ ﺍﻟﻜﻠﻴﻪ ،ﻭﺍﳉﺬﺭ ﺍﳌﺜﺎﱐ ﺍﳊﺎﻟﱯ.
ﺍﻟﻜﻠﻤﺎﺕ ﺍﻟﺪﺍﻟﺔ :ﺍﻧﺘﺎﻧﺎﺕ ﺍﳌﺴﺎﻟﻚ ﺍﻟﺒﻮﻟﻴﺔ ،ﺍﻃﻔﺎﻝ ،ﺣﺼﻰ ﺍﳌﺴﺎﻟﻚ ﺍﻟﺒﻮﻟﻴﺔ ﺍﻹﻣﺴﺎﻙ.
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