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Abstract

Introduction: Oxalate nephropathy after RYGB, albeit rare, has a poor prognosis with a rapid progression to kidney failure. Oxalate
nephropathy has many etiologies and is one of the rare causes of renal failure.
Case Presentation: A 39-year-old diabetic woman came to our nephrology clinic because of a progressive increase in serum creati-
nine from 1 to 4.2. She had a history of Roux-en-Y gastric bypass (RYGB) surgery six months earlier. In view of the unexplained progres-
sive increase in creatinine, a kidney biopsy was done. The histological diagnosis of oxalate nephropathy with diabetic nephropathy
class 2b was made.
Conclusions: Oxalate nephropathy is a rare and most severe renal complication after bariatric surgery that is reported in some
patients after jejunoileal bypass and RYGB surgery. Oxalate nephropathy is progressive in nature and has a poor prognosis. In our
case, oxalate nephropathy and kidney failure occurred six months after RYGB surgery. Since the histological finding in our patient
revealed oxalate nephropathy with diabetic nephropathy class 2b, it seems diabetic nephropathy can probably facilitate calcium
oxalate crystals formation. This important point should be considered that oxalate nephropathy could rapidly progress to renal
failure; so, patients who undergo Roux-en-Y gastric bypass surgery should have regular follow-ups.
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1. Introduction

Despite the rare cases of oxalate nephropathy follow-
ing Roux-en-Y gastric bypass (RYGB) surgery, it is usually
associated with a poor prognosis and rapid kidney failure
progression (1). Oxalate nephropathy as a rare cause of kid-
ney failure has many etiologies. In this disease, calcium ox-
alate crystals are deposited in tubules leading to tubular
injury, interstitial fibrosis, and severe progressive renal in-
sufficiency.

2. Case Presentation

A 39-year-old diabetic woman was referred to our hos-
pital because of increased serum creatinine. She com-
plained of nausea, dizziness, and malaise for two months.
She lacked diarrhea, steatorrhoea, fever, and urinary tract
symptoms and did not take any nephrotoxic drug. She has
been suffering from diabetes mellitus since 15 years ago,
diabetic retinopathy and neuropathy for five years and re-
nal stone for two months, along with a history of Roux-en-
Y gastric bypass (RYGB) surgery for morbid obesity since

six months ago and two episodes of cesarean. After RYGB
surgery, she had a weight loss of more than 30 kg and a sig-
nificant improvement in blood glucose level. There was no
prior renal disease. At the time of the bypass surgery, the
serum creatinine level of the patient was 1 mg/dL.

According to the patient’s record, she did not have a
family history of kidney disease. Furthermore, her vital
signs were stable with an unremarkable clinical examina-
tion. The laboratory investigation showed normocytic nor-
mochromic anemia with a hemoglobin level of 7.5 g/dL,
renal insufficiency with serum blood urea nitrogen of 33
mg/dL, and creatinine level of 4.2 mg/dL. Urinalysis re-
vealed a pH of 5, specific gravity of 1.025, and 6 - 8 white
cells/hpf without any casts, proteinuria, or hematuria.

A 24-h urine collection revealed hypocalciuria and uric
acid within the normal range.

Immunological tests were negative so that Anti GBM,
Anti dsDNA, AncA-MP, and AncA PR3 antibodies comple-
ment levels were within the normal range. The ultrasound
examination of the kidneys showed their normal size with-
out any evidence of obstruction.
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The Renal Artery Doppler Ultrasound was normal.
Computed tomography of the abdomen and pelvis was
also normal. Kidney biopsy was performed due to an un-
usual increase in the creatinine level without a known rea-
son. Eighteen glomeruli were observed by the histologi-
cal examination of the biopsy specimen under light mi-
croscopy. Of these, two were globally scleroses and the rest
showed histologically segmental thickening, hypercellu-
larity, and mesangial matrix expansion. Interstitial infiltra-
tion of chronic inflammatory cells was observed with se-
vere interstitial fibrosis and tubular atrophy in more than
50% of the specimens and intratubular calcium oxalate
crystals in the lumen of some tubules (Figure 1). Arteriolar
hyalinosis was evident under polarized light with calcium
oxalate crystals in tubules (Figure 2) leading to the his-
tological diagnosis of oxalate nephropathy with diabetic
nephropathy class 2b.

Figure 1. Kidney biopsy under light microscopy using hematoxylin and eosin stain-
ing: glomeruli appeared normal whereas the interstitium showed moderate edema,
fibrosis, and multifocal lymphoplasmacytic infiltration. Some tubular epithelial
cells showed degeneration and loss of nuclei with intraluminal acellular deposits.

The immunofluorescence showed a nonspecific im-
mune reaction compatible with diabetic nephropathy. De-
spite medical management of hyperoxaluria, her acute
kidney injury worsened and no recovery of renal function
was observed. Therefore, the patient is currently undergo-
ing regular hemodialysis.

3. Discussion

The global prevalence of severe obesity is increasing.
Severe obesity is associated with many kidney complica-
tions such as kidney stones and advanced kidney failure.
Due to persistent weight loss following bariatric surgery, it
is known as a good solution for obesity (1).

Bariatric surgery is also effective in improving hyper-
tension control, diabetes, albuminuria, dyslipidemia, and
progression of chronic renal failure (CRF) (2-4). There are

Figure 2. The crystals on polarization with the features of oxalate crystals

reports of reduced mortality and morbidity after bariatric
surgery (5). The common type of bariatric surgery, called
Roux-en-Y gastric bypass (RYGB) (6), is associated with
nephrolithiasis and hyperoxaluria.

Oxalate nephropathy is a seemingly rare but under-
recognized complication. In a case study, 60 patients
were evaluated after RYGB surgery. Among them, two pa-
tients only progressed to oxalate nephropathy (7). With
the growing rate of RYGB surgeries (8), the incidence of ox-
alate nephropathy has also increased. This progressive dis-
ease carries a poor prognosis (9) with progression to ESRD
within three months in 72.7% of the patients (10). Elevated
free fatty acids bind to calcium in the intestinal lumen
in fat malabsorption/enteric hyperoxaluria inhibiting the
formation of calcium oxalate. Consequently, increased sol-
uble free oxalate in intestinal lumen is absorbed by colonic
mucosa.

The absorbed oxalate is excreted by the kidney and
then deposited in the renal parenchyma, forming kid-
ney stones (11). Oxalate nephropathy may occur follow-
ing surgery, inflammatory bowel disease, and poisoning
by ethylene glycol (1). The most common clinical presenta-
tions include nephrolithiasis, nephrocalcinosis, progres-
sive chronic kidney disease, and end-stage kidney disease
(11).

The most severe renal complication after bariatric
surgery is oxalate nephropathy as reported in some pa-
tients after jejunoileal bypass and RYGB surgery. Nelson et
al. (12) reported the first hyperoxaluria case in patients af-
ter RYGB surgery. In a case series, 11 patients with oxalate
nephropathy after RYGB were reported. Kidney failure was
observed after four to 96 months of surgery so that most
patients progressed to severe kidney failure (10). Given the
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presence of oxalate crystals deposits in renal tubules with
inflammation in kidney biopsy, it is known as the main di-
agnostic method for oxalate nephropathy (13).

Oxalate nephropathy is described by the presence of
calcium oxalate crystals in tubules that can lead to acute
and chronic tubular inflammation (10). Oxalate nephropa-
thy can be treated by low-fat and low-oxalate diet, high-
fluid intake, and citric salts such as potassium citrate. Con-
sidering that calcium salts are bounded with oxalate, it can
be an effective step, but there are a few studies on the effi-
cacy of this approach. Cholestyramine may reduce the ab-
sorption of oxalate from the colon (14). The results of a case
study showed that laparoscopic reversal of RYGB could im-
prove hyperoxaluria and AKI within one month (urine ox-
alate level of 20 mg/day). If medical therapies fail to reduce
hyperoxaluria, RYGB reversal would be considered in pa-
tients with progressive loss of renal function. However, it
is unclear whether reversal of RYGB can improve long-term
outcomes (13). Despite renal injuries in bariatric surgery,
it may improve long-term kidney outcomes. However, its
benefits and disadvantages should be first thoroughly eval-
uated (1). In our case, oxalate nephropathy and kidney fail-
ure occurred six months after RYGB surgery.

Our case is a patient with AKI and a history of RYGB
who needed to be evaluated for oxalate nephropathy and
nephrolithiasis. In a study conducted by Nasr et al., 11 pa-
tients with oxalate nephropathy after RYGB were consid-
ered. Of these, nine patients were diabetics and seven pa-
tients suffered from diabetic glomerulosclerosis. Their re-
sults suggested that a history of the renal disease might
provide an environment for the formation of calcium ox-
alate crystal and tubulointerstitial injury (10).

The histological examination of renal biopsy in
our case revealed oxalate nephropathy with diabetic
nephropathy class 2b. It seems that diabetic nephropa-
thy may provide an environment for the formation of
calcium oxalate crystal. Therefore, long-term follow-up of
metabolic parameters and renal function by changing diet
or even surgical reversal in the early stages may be bene-
ficial, especially in cases with pre-existing renal diseases
such as diabetes (10). In this case report, available data on
serum and urine oxalate levels were incomplete and we
were unable to obtain detailed dietary information.

3.1. Conclusions

Oxalate nephropathy is a rare and poor prognosis com-
plication of RYGB. In patients with an acute or chronic re-
nal injury with unknown causes and history of RYGB, a re-
nal biopsy should be considered for a definitive diagnosis.
Oxalate nephropathy can be rapidly progressed to renal

failure. Therefore, patients undergoing Roux-en-Y gastric
bypass (RYGB) surgery should be regularly followed up.
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