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Resumo
A acidose metabólica hiperclorémica é uma complicação 
tardia frequente da ileocistoplastia de aumento e apenas 
raramente os doentes apresentam acidemia sintomática. 
Uma	mulher	de	64	anos	com	história	de	ileocistoplastia	de	
aumento três meses antes foi admitida no serviço de urgên-
cia por fadiga, dor abdominal, náuseas e vómitos. Analitica-
mente,	apresentava	elevação	dos	parâmetros	inflamatórios,	
disfunção renal, aumento ligeiro da amílase e lípase séricas 
e acidemia hiperclorémica grave. O diagnóstico inicialmen-
te proposto foi pancreatite aguda. Contudo, atendendo ao 
diagnóstico diferencial de acidemia com gap aniónico nor-
mal, devido à perda de bicarbonato, a hipótese de acidemia 
pós ileocistoplastia era mais consistente. O tratamento com 
bicarbonato endovenoso e oral foi instituído, observando-se 
melhoria clínica e analítica. É essencial prever as alterações 
metabólicas pós procedimento e considerar todos os diag-
nósticos possíveis, de modo a diagnosticar e tratar precoce-
mente, prevenindo a morbilidade associada.
Palavras-chave:	Acidose;	Bexiga	Urinária/cirurgia.	

Abstract
Hyperchloremic acidosis is a late frequent complication of 
augmentation ileocystoplasty, but only rarely patients develop 
symptomatic acidemia. A 64-year-old woman, with history of 
augmentation ileocystoplasty three months before, was ad-
mitted in the emergency department complaining of fatigue, 
abdominal pain, nausea and vomits. Analytical evaluation pre-
sented an elevation of the inflammatory parameters, renal dys-
function and a slight elevation of serum amylase and lipase, as 
well as severe hyperchloremic acidemia. The first diagnosis 
hypothesis was thought to be acute pancreatitis. However, at-
tending to the differential diagnosis of metabolic acidemia with 
normal anion gap and due to bicarbonate loss, the hypothesis 
of acidemia after ileocystoplasty was more consistent. Treat-
ment with endovenous and oral bicarbonate was instituted 
and clinical and analytical improvement were observed. It is 
essential to foresee the metabolic complications of this proce-
dure and consider all possible diagnoses in order to diagnose 
and treat early, preventing associated morbidity.
Keywords: Acidosis; Urinary Bladder/surgery.

Introduction
Vesical augmentation is a surgical technique used for the 
treatment of patients with small and hyperactive bladders of 
high pressure and low accommodation who do not respond to 
medical therapy. The main goals are to increase the bladder 
functional	capacity	with	lower	filling	pressures.	Usually,	an	in-
testinal segment is incorporated as a patch into the bladder.1,2

Metabolic acidosis is a late complication associated to this 
procedure when ileum or colon are used for the augmenta-
tion.1-4 Metabolic acidosis is common, but only rarely causes 
symptomatic acidemia, requiring endovenous alkalinizing 
therapy.5

The authors describe a case of severe metabolic acidemia 
following an augmentation ileocystoplasty.

Clinical Case
A 64-year-old woman was admitted in the emergency de-
partment complaining of fatigue, abdominal pain, nausea 
and vomits for the previous three days.

She had history of pharmacologically controlled arterial 
hypertension and type 2 diabetes mellitus causing retino-
pathy and nephropathy. Surgical history was relevant for 
cholecystectomy due to vesical calculi four years before; 
gastric bypass for obesity two years before with conse-
quent dumping syndrome (weakness after meals, nausea, 
abdominal distention and cramps and two to three liquid 
dejections per day since the surgery). She was also sub-
mitted to an augmentation ileocystoplasty three months be-
fore the admission because of genito-urinary tuberculosis. 
Her	usual	prescription	was	amlodipine	5	mg/day,	metformin	
1000	mg/day,	linagliptin	5	mg/day	and	pantoprazole	40	mg/
day.
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At the emergency department, she was orientated in time 
and space, hemodynamically and electrically stable (blood 
pressure:	 101/40	 mm	 Hg;	 cardiac	 frequency:	 87	 bpm),	
apyretic (tympanic temperature of 36.1ºC), tachypneic (res-
piratory	rate:	29	cpm),	but	with	no	other	signs	of	respiratory	
stress. She presented dry mucous membranes and exhibi-
ted a dolorous abdomen to palpation, mostly in the superior 
quadrants. Laparotomy incision was well-healed with no sig-
ns of infection. No other alterations were observed at physi-
cal examination.
Arterial	gasometry	revealed	pH:	7.08;	pCO2:	14	mm	Hg;	

pO2:	 71.7	mm	Hg;	 HCO3:	 4.1	mEq/L;	 anion	 gap	 (AG):	 7	
mmol/L.	 Analytical	 evaluation	 presented:	 leucocytes:	
12.720/uL	 (N:	 4000-11.000),	 C-reactive	 protein	 (CRP):	
63.3	mg/L	(N	<	3),	urea/creatinine:	110/3.49	mg/dL	(N:	10-
50/0.51-0.95),	K:	5.3	mmol/L	(N:	3.5-5.1),	Cl:	124	mEq/L	(N:	
101-109);	 amylase/lipase:	 127/289	 U/L	 (N:22-80/7-60).	 No	
other	alterations	were	observed.	Urinalysis	had	urinary	pH:	
6.5	and	proteinuria	2.50	g/L	(N	<	0.15).	Abdominal	ultraso-
nography did not show any new relevant alterations. Electro-
cardiogram revealed sinus rhythm at 92 bpm.

The initial diagnosis hypothesis was thought to be acute 
pancreatitis and pre-renal exacerbation of the chronic renal 
disease causing metabolic acidemia.

She was admitted in a polyvalent intermediate care unit. 
She	was	 started	 on	 crystalloid	 fluids,	 endovenous	 sodium	
bicarbonate 8.4% (NaHCO3)	 initially	 at	 200	 mL/hour	 and	
then	at	125	mL/hour,	endovenous	analgesics	and	kept	on	
nothing by mouth status.

Within four hours she was clinically better, with no abdomi-
nal pain and no vomits. Repeated gasometries showed slow 
progressive improvement of the metabolic acidemia.

Blood tests taken 12 hours later demonstrated a decrease 
in	 inflammatory	 parameters	 (leucocytes:	 8.030/uL;	 CRP:	 51	
mg/L),	improvement	in	renal	function	(urea/creatinine:	98/	2.94	
mg/dL)	and	normal	ionogram	and	serum	amylase	and	lipase.

Given the rapid resolution of the abdominal symptoms 
and normalization of amylase and lipase and the absence 
of alterations in the ultrasonography the case was again 
reviewed. The hypothesis of hyperchloremic metabolic aci-
demia after recent augmentation ileocystoplasty was then 
considered.

She initiated oral diet 12 hours after the admission, with 
good tolerance, and was switched to oral NaHCO3 supple-
mentation at 48 hours. By that time metabolic acidosis was 
corrected and all analytical alterations were reversed. The 
patient remained stable and was transferred to a general 
ward to titrate bicarbonate dose. She was discharged home 
five	days	later,	asymptomatic,	with	the	prescription	of	1000	
g/day	of	oral	NaHCO3.

She was evaluated in urologic consult and had no further 
episodes of metabolic acidosis in the six months after the 
discharge.

Discussion
Vesical augmentation is a surgical option to treat neurogenic 
and non-neurogenic bladder dysfunction when pharmaco-
logical and minimal invasive treatments were unsuccessful. 
It	has	a	role	in	the	management	of	inflammatory	bladder	di-
sorders, as post-radio and chemotherapy cystitis, schistoso-
miasis, tuberculosis – as the case presented – and interstitial 
cystitis, which lead to a low capacity and poorly compliant 
bladder.1

Metabolic disturbances are amongst the late complications 
of this procedure. The most frequent is hyperchloremic meta-
bolic acidosis, especially when ileum or colon are used. The 
bowel segment retains its absorbing and secreting characte-
ristics leading to reabsorption of ammonium, hydrogen ions 
and sodium and the secretion of bicarbonate, resulting in a 
chronic acid load (Fig. 1).1-5 Patients with baseline renal insu-
fficiency	are	at	greater	risk	for	the	development	of	persistent	
metabolic acidosis because compensatory mechanisms for 
these metabolic changes are impaired.6,8-10

The frequency and severity of this complication varies with 
bowel segment length, contact time, patient comorbidities 
and	pre-existing	renal	insufficiency.8,10 Case reports describe 
frequencies as different as 8% to 48% for metabolic acidosis, 
but only 4% to 15% for symptomatic acidemia.4,6,7,11,12

Most patients are asymptomatic. In more severe cases 
symptoms	are	often	unspecific:	weakness,	fatigue,	anorexia,	
nausea, thirst.8,10

Diagnosis is based on clinical history and arterial blood 
gas analysis. Gasometry reveals a hyperchloremic metabolic 
acidosis, characterized by a decrease in arterial pH (<7.35) 
because of a low serum bicarbonate concentration (<22 mE-
q/L),	resulting	in	a	normal	anion	gap.

Normal anion gap metabolic acidosis is a consequence of 
loss of bicarbonate or bicarbonate precursors as happens in 

Figura 1: Hyperchloremic acidosis mechanism. Following aug-
mentation surgery there is an increase in sodium reabsorption 
and a chloride reabsorption in exchange with bicarbonate. The 
main mechanism that leads to acidosis is the absorption of am-
monium chloride. Each ammonia ion absorbed is accompanied 
by a chloride ion that is exchanged with bicarbonate.4-5
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1) severe diarrhea or other gastrointestinal losses or 2) type 2 
(proximal) renal tubular acidosis (RTA) or a decreased renal 
acid	excretion	in	case	of	3)	renal	insufficiency	or	4)	types	1	
and 4 (distal) RTA.13

Given these differential diagnoses, the clinical history is 
key	to	determine	the	definitive	diagnosis,	but	there	are	other	
complementary exams that may be valorised.14 A urine pH 
evaluation superior to 5.5 in a patient with acidemia is charac-
teristic of type 1 RTA, but may be observed in cases of eleva-
ted ammonium excretion; urinary AG is a measure of urinary 
NH4+	and	its	elevation	points	to	a	renal	acidification	defect,	
as in distal RTA; the ejection fraction of HCO3- is useful in the 
diagnosis of proximal RTA and the urine-blood PaCO2 gra-
dient after a HCO3- loading in patients with distal RTA helps 
differentiate a permeability defect from other defects; a low 
level of citrate in the urine is found in distal RTA. Furthermo-
re, measuring the transtubular potassium gradient is useful 
in determining the etiology of hyperkalemia or hypokalemia 
associated with metabolic acidosis.
This	patient	was	admitted	with	unspecific	abdominal	com-

plaints	and	had	elevated	inflammatory	parameters	and	serum	
lipase	and	amylase	 that	 led	 to	 the	 first	 erroneous	hypothe-
sis of acute pancreatitis. This diagnosis did not explain the 
hyperchloremic metabolic acidemia. Additionally, the normal 
ultrasonography	and	rapid	normalization	of	the	inflammatory	
parameters and serum amylase and lipase helped exclude it, 
prompting the investigation of another cause. The patient had 
severe non-compensated metabolic acidemia with normal 
anion	gap	and	a	cause	that	fitted	 the	differential	diagnosis:	
history of augmentation ileocystoplasty three months before. 
In fact, chronic renal disease may, in severe cases, cause per 
se metabolic acidosis. The same applies to diarrhea due to 
dumping syndrome. Still, both the renal impairment and the 
dumping syndrome, were previously present and the patient 
had never had acidosis. Moreover, there was a more imme-
diate and probable cause to the acidemia. Despite the low 
probability of both pathologies being responsible for the aci-
demia, they could have contributed to increase the severity 
of the acidosis.

The urinary pH was elevated due to reabsorption of am-
monium. In this case, no further complementary tests were 
taken, as the diagnosis was established based on the most 
evident cause.

Due to ileal absorption of potassium, patients submitted to 
ileocystoplasty have, most often, hypokalemia (Fig.1).1,5,9 This 
patient, on the contrary, presented in the emergency depart-
ment with a mild hyperkalemia that rapidly reversed without 
potassium lowering agents. We attributed this alteration to 
worsening of the renal function and consequent inability to 
excrete potassium. As the renal function improved there was 
a normalization of the ionogram.

Treatment of non-symptomatic metabolic acidosis is based 
on alkalinizing therapy with oral sodium bicarbonate or, as al-

ternative, sodium citrate.5,8 Due to the severity of the acidemia 
in this case, it was necessary initial endovenous reposition 
that was replaced for an oral formulation once the pH and 
HCO3 target values were achieved.

This case intends to alert to the importance of preoperative 
counselling and timely follow-up. It is, perhaps, necessary to 
better educate the patient to recognize the signs of possible 
complications, and make clear written records in discharge 
notes	 and/or	 follow	 up	 consults	 signaling	probable	 compli-
cations, especially in patients more prone to them. More so, 
this case also aims to reiterate the need of a complete clinical 
history and systematic differential diagnosis review to easier 
enlighten the more plausible diagnosis for each patient.

Conclusion
Hyperchloremic acidosis is a well described late complica-
tion of augmentation ileocystoplasty, but only rarely causes 
symptomatic acidemia. Gasometry is the most important 
complementary exam. Treatment is based on alkalinizing the-
rapy with bicarbonate. In more severe cases hospitalization 
for endovenous therapy is required.

It is essential to foresee the metabolic complications of this 
procedure and consider all possible diagnosis to treat early 
and prevent associated morbidity.   ■
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