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Abstract

Introduction: Bartter syndrome (BS) is a rare metabolic disorder causing defect in sodium and chloride absorption in the thick
ascending limb of Henle’s loop and increased urinary loss of sodium chloride (Na), chloride (Cl), and prostaglandins.
Case Presentation: We present the case of a 1-year-old girl with BS presenting with vomiting, poor feeding, and agitation. Phys-
ical examination revealed muscle weakness, developmental delay, and failure to thrive. Laboratory investigations revealed hy-
pokalemia, metabolic alkalosis, hyponatremia, and hypokalemia. Urinary investigations revealed raised urinary chloride, sodium,
potassium, and calcium levels. Renal ultrasound revealed a renal calculus in the lower calyx of the right kidney with hydronephro-
sis.
Conclusions: The basic defect in BS is the loss of one of the transporters involved in sodium reabsorption in the thick ascend-
ing limb on the Henle’s loop or apical K channel. BS is characterized by severe hypokalemia, metabolic alkalosis, hyponatremia,
hypochloremia, and hyperaldosteronism. In BS, increased urinary loss of sodium, potassium, and chloride is observed.
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1. Introduction

Bartter syndrome (BS) is a rare metabolic disorder af-
fecting sodium and chloride absorption in the thick as-
cending limb of Henle’s loop (1) and causing increased
urinary loss of sodium chloride (Na), chloride (Cl), and
prostaglandins (2, 3).

BS involves renal tubular system and is character-
ized by severe hypokalemia, metabolic alkalosis, hy-
ponatremia, hypochloremia, hyperaldosteronism, and
increased urinary loss of sodium, potassium, and chloride
(4-7).

Mothers of fetuses with BS often present with elevated
amniotic fluid chloride and polyhydramnios secondary to
intrauterine polyuria. Also, this disorder is accompanied
by growth retardation, premature delivery, hypercalciuria,
and nephrocalcinosis during gestation (8).

The classic signs of BS in early childhood include salt
craving, polyuria, vomiting, generalized weakness, consti-
pation, lethargy, muscle weakness, muscle spasm, and fail-
ure to thrive (FTT) (2, 8, 9).

We present in this case report an unusual case of BS
with urinary tract stone and poor weight gain.

2. Case Presentation

A 1-year-old girl with BS was admitted to Imam Ali Hos-
pital in Zahedan city, (Sistan and Baluchistan province),
Iran due to vomiting and poor feeding since five days ago
and agitation in the past 10 days.

The child’s vomiting was non-bilious and occurred fre-
quently and 6 - 8 times a day. The pain and agitation of
the child led to poor oral intake and insomnia. On physical
examination, we observed failure to thrive (FTT). The child
weighed 4 kg with a length of 62 cm. In addition, physical
examination revealed loss of muscle tone (muscle weak-
ness) and involuntary movements. Also, the child was not
able to lift her head and limbs. Developmental milestones
were abnormal. She was unable to walk and started crawl-
ing from birth to now. Results of her renal examinations
showed kidney stone and hydronephrosis.

Medical history showed history of Bartter syndrome,
renal and hematologic system disorders, and urinary
stones from two months of age. The child had history of
frequent constipation and distention as well.

The child was term and born through vaginal delivery
(birth weight: 2760 g). The girl was the fourth child of the
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family. Her mother mentioned her cousin had history of re-
nal disorders. Nevertheless, no other family member had a
similar illness.

In biochemical and hematologic blood tests, abnor-
mal parameters were as follows, Hgb = 10, Na = 129, K = 3,
MCH = 24.3, MCHC = 30.3, and MCV = 78. As the child had
BS, the serum concentrations of Na, chloride, and K were
low. Other laboratory investigations were normal (Table
1). The results of arterial blood gas revealed compensated
metabolic alkalosis (Table 2).

Urinary investigation revealed raised urinary chloride
(155 mEq/L), sodium (164 mEq/L), potassium (39.1 mEq/L),
and calcium (25.39 mg/dl). Other investigations revealed
hematuria and crystal (Table 3).

Table 1. The Results of Biochemical and Hematological Blood Tests in a Child with
Bartter Syndrome

Results of Blood Tests in Child Normal Levels of Blood Parameters

Na = 129 mg/La 135 - 145 mg/dL

K = 3 mg/dLa 3.5 - 5 mmol/L

Chloride = 62 mmol/La 96 - 106 mmol/L

Ca = 10.3 mg/dl 9 - 11.5 mg/dL

Phosphorus = 4.2 mg/dL 2.5 - 5 mg/dL

WBC = 6000 4000 - 10000

PLT = 3870000 150000 - 400000

RBC = 4.12 3.9 - 5.8

Hgb = 10 mg/dLa 11.5 - 16 g/dL

Hct = 31.9 29 - 43 g/dL

CRP = 96a Negative

ESR = 5 mm/h 0 - 15mm/h

MCH = 24.3a 27 - 32 g

MCHC = 30.3a 31 - 36

MCV = 78a 80 - 100 fL

Abbreviations: Ca, calcium; CRP, creatinine protein; ESR, erythrocyte sedimen-
tation rate; HCT, hematocrit; Hgb, hemoglobin; K, potassium; MCH, mean cor-
puscular hemoglobin concentration; MCHC, mean corpuscular hemoglobin
concentration; MCV, mean corpuscular volume; Na, sodium; RBC, red blood
cells; WBC, white blood cell.
aAbnormal levels of blood parameters.

Renal ultrasound revealed a renal calculus (measur-
ing 5 x 3.9 mm in size) in the lower calyx of the right kid-
ney with hydronephrosis (Figure 1). Her prescribed med-
ications included pedilact oral drop, peditrace vial, syrup
potassium chloride, acetylsalicylic acid, and phosphate-
sandoz.

Table 2. The Results of Arterial Blood Gas in a Child with Bartter Syndrome

Parameters of Arterial Blood Gas Normal Levels

pH = 7.42a 7.35 - 7.45

PaCO2 = 50a 35 - 45 mmHg

HCO3 = 30a 22 - 26 MEq/L

PaO2 = 79 80 - 100 mmHg

BE = +1 - 2, + 2 MEq/L

BB = 42 40 - 44 MEq/L

aincreased.

Table 3. The Results of Urinalysis in a Child with Bartter Syndrome

Results of Urine Analysis Amount

PH 6

Blooda (+)

RBCa 12 - 15

WBCa 3 - 4

Crystala (+)

Cast Neg

Mucus Neg

Proteins Neg

aAbnormal levels of blood parameters.

Figure 1. Renal calculus in the lower calyx of the right kidney

3. Discussion

BS is an autosomal disorder, which is related to de-
fect of sodium and chloride absorption from the Henle’s
loop leading to excessive urinary electrolytes loss (10).
While loosed absorption of sodium and chloride from the
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Henle’s loop, as occurring increased loss of Na+, K+, Cl-, and
Ca in the urine of patients obviously (2).

The basic defect in BS is loss of one of the trans-
porters involved in sodium chloride reabsorption in the
thick ascending limb on the Henle’s loop, namely Na-K-
2CL co-transporter (NKCC2), apical K channel, renal outer
medullary potassium channel (ROMK), or basolateral chlo-
ride channel (3, 11).

BS is recognized as a combination of hyperaldostero-
nism, hypokalemia, and metabolic alkalosis. Potassium
wasting from kidneys may be due to multiple factors lead-
ing to hypokalemia. Deficiency of chloride reabsorption
in the thick ascending limb of the Henle’s loop results in
increased sodium concentration in the tubular fluid avail-
able for exchange with potassium on reaching the distal
tubule. Magnesium wasting and secondary hyperaldos-
teronism lead to excessive metabolic alkalosis and potas-
sium wasting in this syndrome (11).

Clinical features of BS include poor feeding, weight
loss, generalized weakness, muscle weakness, spasm of
muscles, short stature, triangular face, prominent fore-
head, large eyes, protruding ears, drooping mouth, strabis-
mus, and sensorineural deafness (10, 12).

FTT is known as inadequate growth or height and
weight loss below the third percentile for age on the
growth chart. FTT can due to many causes in childhood
such as underlying serious systemic diseases. It may occur
in the neonatal period with salt wasting (13).

Urinary tract stones are more common in pediatric pa-
tients (14, 15). Increased levels of calcium and citrate are
the risk factors for urinary stones. In children, increased
levels of urinary calcium salts lead to calcium-based uri-
nary stones (14). The most common clinical presentation
of urinary stones is hematuria and flank or abdominal
pain. Stones located in the lower urinary tract may lead to
pyuria, dysuria, enuresis, and hematuria, while stones lo-
cated in the upper urinary tract may cause flank pain, diar-
rhea, fever, and vomiting (15, 16).

In our case, the patient was admitted due to frequent
vomiting, poor feeding, and agitation. Physical exami-
nation revealed muscle weakness, developmental delay,
and FTT. Results of her renal examination showed uri-
nary stone in the lower calyx of the right kidney with
hydronephrosis. Blood investigations revealed hypona-
tremia, hypochloremia, and hypokalemia and the results
of urine analysis showed hypercalciuria, raised urinary
chloride, and high urinary sodium and potassium levels.
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