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The complementary explorations re-

vealed the following:

The complete blood count and baseline

coagulation parameters were normal.

Urea 66 mg/dl, serum creatinine 2.3

mg/dl, creatinine clearance 35 ml/min.,

Na 145 mEq/l, K 4.8 mEq/l, Cl 109

mEq/l, PTH 92 pg/ml. The studies of hy-

percoagulability and autoimmunity pro-

ved negative. Twenty-four hour urine sho-

wed: pH 8, rest normal or negative, urine

creatinine 38.1 mg/dl, proteins 0.5 g/d,

urine Na 76 mEq/l, urine K 17.2 mEq/l,

urine Cl 74 mEq/l. The urine sediment

was normal. Abdominal ultrasound: a sin-

gle left kidney measuring 12.6 cm in size,

with loss of cortico-medullary differentia-

tion. The echo-Doppler findings in the

lower extremities were compatible with

DVT, and computed tomographic angio-

graphy showed signs typical of bilateral

PTE. Polysomnography revealed episo-

des of hypopnea and hypoventilation, wit-

hout apnea. The observed pattern was not

suggestive of obstructive sleep apnea syn-

drome (OSAS). The evolution of the

blood gas parameters was as follows:

– Upon admission (arterial): pH

7.26, PCO
2

32.4, PO
2

68.4, HCO
3

14.4,

base excess 11.2

– After anticoagulation (venous):

pH 7.11, PCO
2

59.4, PO
2

22.4, HCO
3

21.9, base excess 6.1

– After start of treatment with BiPAP

and bicarbonate: pH 7.27, PCO
2

44.8,

PO
2
14.9, HCO

3
17.9, base excess 3.9

– Following the start of bi-level posi-

tive airway pressure ventilation (BiPAP),

bicarbonate treatment and the withdra-

wal or topiramate: pH 7.33, PCO
2

35.8,

HCO
3

19.3. The GAP anion was normal

in all cases (between 11-14).

With anticoagulation, the PTE ten-

ded to resolve. A renal biopsy was dis-

carded, and stage III CKF secondary to

diminished nephron mass and probable

chronic interstitial nephropathy was

diagnosed. BiPAP corrected the respira-

tory component of acidosis associated

to central hypopnea, although GAP

anion-normal hyperchloremic metabo-

lic acidosis persisted. On administering

bicarbonate, the tendency towards aci-

dosis persisted, though to a lesser de-

gree, and the pH was corrected upon

suspending topiramate. 

Topiramate, in the same way as aceta-

zolamide, is a potent inhibitor of carbonic

anhydrase (CA) isoenzymes II and VI –

this being the mechanism considered to

involved in the development of metabolic

acidosis when this drug is used. We re-

commend to the monitorization of serum

bicarbonate during topiramate treatment,

particularly in patients with respiratory

problems or renal failure. 
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Enema in a patient
with renal failure:
a cause of severe
hyperphosphatemia
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To the editor: The use of phosphorus

(P)-containing enemas is common

practice as preparation for colonos-

copy and for other applications (cons-

tipation, preoperative or pre-radiologi-

cal intestinal cleansing), with gene-

rally unknown side effects. In patients

with renal failure, such enemas can

produce severe hyperphosphoremia,1,2

as in the case described below. 

A 79-year old woman reported with

abdominal pain and bloating, associa-

ted to constipation for the previous

week. She had a history of arterial hy-

pertension, diabetes mellitus, anemia,

osteoporosis and cognitive deteriora-

tion. There were no data indicative of

renal failure. Treatment consisted of

metformin, insulin, indapamide, amlo-

dipine, sertraline, omeprazole, trama-

dol, paracetamol, risedronate and fe-

rrous sulfate. The physical examination

revealed the following: good hydra-

tion with blood pressure 150/70

mmHg, severe abdominal bloating

with pain in response to palpation, no

defensive reaction or peritonism and

metallic sounds. There were no other

findings of interest. The abdominal X-

rays revealed important colon dilata-

tion without evidence of obstruction,

while the CAT scan showed important

dilatation from cecum to rectum, sug-

gestive of acute colon pseudo-obstruc-

tion or Ogilvy’s syndrome (fig. 1). The

laboratory tests revealed the follo-

wing: glucose 153 mg/dl, urea 186

mg/dl, creatinine 3.5 mg/dl, Na 140

mEq/l, K 5.7 mEq/l, and a urinary se-

diment with leukocyturia and bacteru-

ria. Colonoscopy confirmed the above

mentioned diagnosis, as a result of

which decompression was carried out

with the aspiration of 2000 ml of feca-

loid fluid. During the first few days of

admission the patient failed to impro-

ve; a rectal tube was thus placed for

the instilment of four 250-ml Casen®

enemas. A few hours later the patient

suffered obnubilation and generalized

tetany. Emergency laboratory testing

revealed the following: urea 104

mg/dl, creatinine 2.7 mg/dl, Na 161

mEq/l, K 2.4 mEq/l, Ca 5.3 mg/dl, P

22 mg/dl and venous blood gases indi-

cating pH 7.6, bicarbonate 12.8 mEq/l

and pCO
2

13 mmHg. In view of these

clinical and laboratory test data, dialy-

sis was indicated but rejected by the
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family. Treatment was therefore provi-

ded in the form of 5% glucose solu-

tion, calcium gluconate and KCl via

the intravenous route. However, due to

persistence of the tetany, with only

partial improvement of the laboratory

parameters, we convinced the family

to accept a hemodialysis session las-

ting about 150 minutes, with a Ca-rich

bath (3.5 mEq/l). Following this ses-

sion the laboratory parameters norma-

lized, as reflected in figure 2. The pa-

tient was subsequently discharged and

programmed for follow-up by the Ser-

vice of Geriatrics.

Phosphorus metabolism is greatly

altered in patients with both acute and

chronic renal failure, since the elimi-

nation of P is essentially in urine; as a

result, the administration of P-contai-

ning compounds via any route is con-

traindicated in such situations. While

this measure of caution is well known

to physicians caring for such patients

in any clinical unit, the side effects of

enemas are less well known. In this

context, many enemas contain impor-

tant amounts of P, and as such may

lead to potentially fatal hyperphospho-

remia. In our patient, the existence of

renal failure, with an evident pre-renal

component (third space), is an exam-

ple of the hazard involved when admi-

nistering P-containing enemas, inclu-

ding apparently innocuous Casen® –

which is very rich in P (8 g of diso-

dium hydrogen phosphate and 16 g of

sodium dihydrogen phosphate, per 100

ml).3 Although the absorption of P fun-

damentally takes place in the duode-

num and jejunum, in the presence of

intestinal pathology (e.g., Ogilvy’s

syndrome), increased P retention oc-

curs in the bowel lumen, with an incre-

ase in absorption. Ogilvy’s syndrome

is characterized by acute and intense

colon dilatation (particularly on the
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Figure 1. a) Abdominal X-rays showing colon dilatation; b) Abdominal CAT scan showing dilatation from cecum to rectum.
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Figure 2. Evolution of the laboratory test parameters.
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right side), without organic obstruc-

tion. This is a serious condition that

can be complicated by perforation, pe-

ritonitis and death. The underlying

cause is multifactorial (altered regula-

tion of the intestinal sympathetic – pa-

rasympathetic system, among other

factors), and treatment is fundamented

on endoscopic decompression.4 It has

been reported that certain drugs such

as the calcium antagonists used by our

patient (amlodipine) aggravate intesti-

nal dilatation. 

In our case we observed all the des-

cribed complications following the in-

testinal infusion of P-rich enemas –

including hypernatremia, possibly due

to increased Na absorption, fluid se-

questration in the bowel lumen, and

volume depletion causing hypertonic

dehydration with functional renal fai-

lure. Hyperphosphoremia is associa-

ted with hypocalcemia, tetanic con-

tractions and extraskeletal calcium

phosphate deposits. Hemodialysis is

the treatment of choice.5 In our pa-

tient, a single session sufficed to im-

prove the condition, though the medi-

cal treatment provided must have

contributed to such improvement.

Lastly, it should be pointed out that

there are other types of enemas that do

not contain P and which can be admi-

nistered to patients with renal failure,

such as X-Prep® or Puntualex® (senno-

sides A and B). 
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Compound
heterozygosis for
intrón 9 + 1 g > T 
and Leu 850pro
mutations in the
SLC12A3 gene in 
Gitelman’s syndrome
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To the editor: Gitelman’s syndrome

is the most frequent hereditary tubular

disease in Europe (1% of heterozygous

individuals),1 and is characterized by

hypopotassemia, metabolic alkalosis,

hypomagnesemia and hypocalciuria.2 A

recessive autosomal hereditary pattern is

observed, related to mutations of the

SLC12A3 gene, which encodes for the

Na/Cl co-transporter in the renal distal

tubule, causing sodium reabsorption fai-

lure and secondary hyperaldosteronism.

Over 100 different mutations have been

reported.

CLINICAL CASE
A 35-year-old male presented with a his-

tory of generalized weakness in the cour-

se of an episode of acute diarrhea. Plasma

potassium concentration was 1.1 mEq/l.

Upon readmission to a tertiary hospital

due to the relapse of severe and sympto-

matic hypopotassemia, the laboratory

tests revealed the presence of full Gitel-

man’s syndrome (table I). A study of the

family detected a similar biochemical

condition only in the male sibling of the

patient; both individuals had suffered

scant previous repercussions in the form

of carpopedal spasms in childhood, in re-

lation to fever episodes, and occasionally

also in adult life. Treatment was provided

in the form of potassium and magnesium

supplements, spironolactone, amiloride

and finally eplerenone, at very high doses

for normalization of the plasma levels –

with the persistence of important potas-

sium elimination in urine. The genetic

study showed both siblings to carry the

int. 9 + 1G > T mutation, present in the

father, and the Leu850Pro mutation in

exon 22, present in the mother. The two

children of the patient carried only the

Leu850Pro mutation.

DISCUSSION
The association of these two mutations is

reported for the first time. The variant int.

9 + 1G > T has been found in the largest

published series with a common muta-

tion: 12 gypsy families with no relation

to each other.3 In this group, the affected

individuals were homozygous, while the

parents and descendents were healthy he-

terozygous carriers. This points to the

possible reinforcing effect of the second

mutation (Leu850Pro) upon the first,

since ours are the first patients described

with clinical involvement in which the

variant int. 9 + 1G > T is present in hete-

rozygosis. All patients with clinical mani-

festations in which a single mutation is

detected should be regarded as com-

pound heterozygotes in which the second

mutation has not been detected, due to in-

complete sequencing of the gene. The

presence of compound heterozygosis

suggests that the transporter alteration re-

quires at least two variations in order to
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Table I. Representative blood and urine test parameters of the original patient,
upon tertiary hospital admission. The normal values, corresponding to
body weight, appear in parentheses. The transtubular potassium gra-
dient was 36

Plasma Mg 1.11 mg/dl (1.4-2.7)

Plasma K 2.3 mEq/l (3.5-5.1)

Urine K 81 mEq/l

Urine Ca 116 mg/24 h (350-360 mg/24 h)

Plasma renin activity 29.7 (0.2-2.3)

Plasma aldosterone 1,256.64 pg/ml (40-300)


