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ABSTRACT

Sodium phosphate-based enema preparations are low-volume, hyperosmotic agents commonly used in bowel prepara-
tion for sigmoidoscopy/colonoscopy and surgical operation. Although generally safe and well tolerated in adults, severe
metabolic complications have been reported with use. The patient in this case report was admitted to the general surgery
department with complaints of nausea, vomiting, and abdominal pain after oral sodium phosphate solution. After clinical
evaluation, hemodialysis was started for acute kidney injury (AKI). Clinicians should be alert using sodium phosphate solu-
tion for bowel cleansing before sigmoidoscopy/colonoscopy and surgical operation, in terms of acute kidney damage and

electrolyte imbalance.
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INTRODUCTION

Sodium phosphate-based solution preparations are
low-volume, hyperosmotic agents commonly used in
bowel preparation for flexible sigmoidoscopy and before
a large bowel surgical operation.! Although it is gener-
ally reliable and well tolerated in patients, severe meta-
bolic complications and deaths have been reported in
all age groups.>® Acute kidney injury (AKI) caused by oral
phosphate solutions may be early symptomatic or late
insidious.®

The clinical symptoms occur hours after bowel cleans-
ing, usually as changes in central nervous or cardio-
vascular systems. Patients are usually admitted for
hyperphosphatemia and hypocalcemia and need urgent
fluid resuscitation. Some patients may then show a
good improvement in renal functions, others may
develop chronic renal disease. The latter group may
sometimes need dialysis. The main difference between
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these 2 patient groups is that the a much higher dose
of sodium phosphate-based enema in the early symp-
tomatic AKI group, and mortality is also possible shortly
after the onset of symptoms. The symptoms are mostly
related to hypocalcemia, and if treatment is managed
quickly and aggressively, improvement of renal function
is possible.”®

The other pattern of AKl is the onset of insidious chronic
kidney disease, days or months after bowel cleansing
with enema. Serum phosphorus and calcium levels are
generally at almost normal ranges at the time of diagno-
sis. The opportunity to remove renal calcium phosphate
deposits is often lost, and thus chronic renal disease
develops in some patients.>°

This case report describes AKI as demonstrated by
renal biopsy following use of iatrogenic oral sodium
phosphate solution.
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CASE PRESENTATION

A 58-year-old female patient who was followed up with hyper-
tension was admitted to the general surgery department with
complaints of nausea, vomiting, and abdominal pain. The
patient had taken ACEi as antihypertensive and did not use any
other drugs. She had been prepared for colonoscopy 1 week
earlier with oral Fleet phospho-soda. Abdominal x-ray revealed
bowel gas in the colon. There was no pathology found in the
upper and lower endoscopy performed.

Nausea and vomiting increased 2 days after the procedure.
There was also muscle weakness on admission to the emer-
gency department. During physical examination, no pathology
was detected. No eyeball deviation, ptosis, focal sign of weak-
ness or neurological sign of seizure were noted. In addition, the
patient had a normal urine output that was not decreased in
amount of urine and not tea-colored. The electrocardiogram
(EKG) showed sinus rhythm and her fever was: 36.5°C, pulse:
80 beats/minute, respiratory rate: 24/min, and blood pressure:
130/90 mmHg. No pathology was detected on physical exami-
nation. Bilateral kidney size, echo, and parenchymal thickness
were found to be normal in urinary ultrasound.

Laboratory studies revealed the blood parameters as fol-
lows: blood urea nitrogen: 62 mg/dL, creatinine: 8.3 mg/dL,
sodium: 137 mmol/L, potassium: 3.9 mmol/L, total bilirubin:
1.1 mg/dL, direct bilirubin: 1.0 mg/dL, total protein: 6.1 g/dL,
albumin: 3.4 g/dL, alkaline phosphatase: 99 p/L, lactate dehy-
drogenase: 327 p/L, aspartate aminotransferase: 42 y/L, alanine
aminotransferase: 45 p/L, gamma glutamyl transferase: 56 p/L,
C-reactive protein: 17 mg/L, calcium: 10.1 mg/dL, phospho-
rus:7.6 mg/dL, parathormone: 276 pg/dL, hemoglobin: 9.5 g/dL,
platelets: 165 000 p/L, and white blood cells: 11 x 10° x10° L.
The urine tests revealed: 8 erythrocytes per high power field.
Proteinuria was found 0.4 gr/day. Urine culture was negative.
The parameters for arterial blood gases were: pH:7.24, HCO,:
18 mmol/L, PCO,:38 mmHg, and PO,: 90 mmHg (Tablel).

After clinical and laboratory examinations, hemodialysis was
started for AKI. During the follow-up of the patient, 3 sessions
of hemodialysis were performed, and kidney biopsy was per-
formed for a definitive diagnosis. The renal biopsy of the
patient, whose renal functions returned to normal after dialysis,
reported acute phosphate nephropathy (Figure 1). The patient,
whose kidney functions returned to normal during the follow-
up, was discharged.

DISCUSSION

Phosphorus is critical for bone mineralization, cellular struc-
ture, and energy metabolism. Phosphate homeostasis is regu-
lated by both the intracellular action of phosphorus and the
excretion of the substance by the kidneys.* Sodium phos-
phate-based enemas are generally reliable and well tolerated
when used as recommended. However, serious metabolic
disorders may occur when used in patients with abnormal
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Figure 1. Calcium phosphate crystals appear in the renal tubular lumens.

kidney function or extended intraluminal absorption of the
enema.>>1?

Phosphate-based enemas are widely used in bowel prepara-
tion for flexible sigmoidoscopy/colonoscopy and prior to the
large bowel surgical operation. Although enema administra-
tion is generally reliable and well tolerated in all age groups,
severe metabolic complications and deaths have been shown
in infants and young children.® In addition, acute phosphate
nephropathy has also been found in adults after oral sodium
phosphate bowel cleansing.’®

Martin et al.? investigated the effects of sodium phosphate-
based enema solution in a swine model and found that a dose
of 20-30 mL/kg was fatal in pigs. It has been also shown that
hypocalcemia, hyperphosphatemia, hypernatremia, and high
anion deficit metabolic acidosis can occur due to the usage of
an enema.

Hyperphosphatemia after rectal administration of phospho-
soda has been previously described in patients. In addi-
tion, metabolic acidosis, decreased serum calcium level, and
increased serum phosphate level have also been described in
adults with phosphate enema overdose.'* In addition, hyper-
phosphatemic hypocalcemic coma caused by enema has also
been identified.?

These preparations are also frequently used for constipation
and are relatively safe and effective for bowel cleansing, except
in patients with renal dysfunction, bowel obstruction, small
bowel disorders, and poor bowel motility; and in the geriatric
group.'6-8

In addition to severe hyperphosphatemia and calcium phos-
phate accumulation in the renal tubular lumens, AKI and mor-
tality were also observed after using oral sodium phosphate
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Table 1. Biological Parameters of Patient Before and After
Hemodialysis

Values
Laboratory Markers Before After
Blood urea nitrogen (mg/dL) 62 30
Creatinine (mg/dL) 8.3 1.8
Sodium (mmnol/L) 137 135
Potassium (mmol/L) 3.9 3.5
Calcium (mg/dL) 10.1 8.9
Phosphorus (mg/dL) 7.6 4.3
Parathormone (pg/mL) 276
Total protein (g/dL) 5.3 6.5
Albumin (g/dL) 3.2 3.8
Alkaline phosphatase (/L) 99 95
Lactate dehydrogenase (/L) 327 233
Aspartate aminotransferase (u/L) 42 44
Alanine aminotransferase (u/L) 45 40
Gamma glutamyl transferase (/L) 56 55
C-reactive protein (mg/L) 13 7
Hemoglobin (g/L) 9.5 11
Platelets (u/L) 165000 150 000
White blood cells (/L) 11x10° 8x10°

solutions, in the study involving 11 elderly patients. It was
concluded that sodium phosphate enemas, even at standard
doses, can lead to severe metabolic disorders associated with
high mortality and morbidity.*

CONCLUSION

Clinicians should be alert when using sodium phosphate ene-
mas and oral solutions for bowel cleansing before sigmoidos-
copy/colonoscopy and surgical operation, in terms of acute
kidney damage and electrolyte imbalance.
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