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Hyperoxaluria and the presence of calcium oxa-
late stones are documented complications of intes-
tinal bypass surgery. Renal failure secondary to
interstitial calcium oxalate deposition is a rare com-
plication of this procedure.' To our knowledge,
three cases have been reported. In two cases,
intestinal continuity was reestablished and in one
case urinary oxalate was reduced to normal and
renal function was stabilized.” We describe another
case of renal failure following intestinal bypass
surgery and the clinical course after restoration of
bowel continuity.

Case report

A 58-year-old white woman was first examined at The
Cleveland Clinic Foundation in March 1970 with mild
essential hypertension, exogenous obesity, 111 kg (245
pounds), 157 cm (5 feet, 2 inches), and mild Type IV
hyperlipoproteinemia. Renal evaluation including intra-
venous pyelogram, creatinine, blood urea nitrogen
(BUN), and urinalysis were within normal limits. In
March 1974, the patient underwent an end-to-side jeju-
noileal bypass with incidental appendectomy at another
hospital. She weighed approximately 114 kg (250
pounds). After surgery she began to experience hypogas-
tric cramps, diarrhea (four loose stools per day), nausea,
vomiting, and weakness, which continued unabated until
she was seen at the Cleveland Clinic in September 1976.
Over a 2%-year period she steadily lost weight and finally
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reached a plateau of 59 kg (130 pounds). On
September 28, 1975, she underwent chole-
cystectomy for chronic cholecystitis and cho-
lelithiasis at another hospital. Her BUN was
35 mg/dl (Table). Except for a trace of pro-
tein, urinalysis was within normal limits. On
February 6, 1976, the patient was again
examined at another hospital; she com-
plained of weakness, anorexia, diarrhea, and
fatigue. Urinalysis showed 1+ proteinuria,
pH 5, and numerous white blood cells. The
BUN was 48 mg/dl and creatinine level was
4.0 mg/dl. Retrograde pyelograms failed to
reveal any evidence of obstruction or neph-
rolithiasis. Nephrocalcinosis was noted for
the first time. The size of the right kidney
(12 cm) had not changed since 1970. The
left kidney (11 cm) was 2.5 cm smaller than
it was in 1970. The patient was again seen
on May 27, 1976, for similar complaints. Her
BUN was 106 mg/dl and creatinine clear-
ance 0.5 ml/min. Urinalysis revealed 1+
proteinuria and white blood cells too nu-
merous to count. There were 544 mg of
urinary protein excreted in a 24-hour period.
On June 19, 1976, the patient had presenting
symptoms of acute pulmonary edema. He-
modialysis was instituted and maintained
thereafter two to three times per week.

The patient was seen at the Cleveland
Clinic for the first time since 1970 on Sep-
tember 30, 1976. At that time she com-
plained of her usual symptoms as well as
multiple arthralgias and was obviously de-
pressed. She was chronically ill and had
excessive skin folds over the abdomen indic-
ative of weight loss. Her BUN was 75 mg/dl
and her serum creatinine was 10.4 mg/dl.
The blood oxalate was 1.1 mg/dl (normally
none detectable). The patient was virtually
anuric. Cultures of a few milliliters of urine
revealed many organisms all less than 10°
colonies per milliliter. Complement levels
were within normal limits. Antinuclear fac-
tor, LE prep, and rheumatoid factor were
also negative. A 72-hour fecal fat was indic-
ative of malabsorption.

Tissues from two open 'kidney biopsies
demonstrated the same findings. Each seg-
ment contained more than 25 glomeruli.
Histopathologic assessment revealed normal
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glomeruli with extensive tubular atrophy,
interstitial mononuclear inflammatory cell
infiltrate, and mild interstitial fibrosis.
Abundant intratubular birefringent crystals
were present, which were morphologically
consistent with calcium oxalate. Mild hya-
line arteriolar nephrosclerosis was present.
Direct immunofluorescence of fresh frozen
air-dried kidney sections demonstrated focal
granular deposition (1+) of IgA and Cjs in
tubular basement membranes. Immuno-
globulins and complement were not identi-
fied in the glomeruli. Tissue for electron
microscopy was fixed in 2% glutaraldehyde,
postfixed in osmium, Epon-embedded, and
appropriate thin sections were stained with
lead citrate and uranyl acetate for exami-
nation in the RCA-EMU4 electron micro-
scope. Ultrastructural assessment revealed
no glomerular changes. Electron-dense de-
posits were present within tubular basement
membranes. The inflammatory cells in the
interstitium consisted of lymphocytes and
immunoblasts. Electron diffraction of the
intrarubular crystals present in 1-u sections
of Epon-embedded tissue was done using a
Joel-100 B with an accelerating voltage of
100 kV. The resultant diffraction patterns
and gold-calibrated d-spacings were com-
pared to reference powders and were char-
acteristic of calcium oxalate.

On November 11, 1976, the patient un-
derwent an end-to-side restoration of bowel
continuity after a short period of hyperali-
mentation and was discharged on November
24 after an uneventful postoperative course.

Thirty-six months after surgery the pa-
tient continues to be anuric and to require
maintenance hemodialysis. Predialysis BUN
and creatinine are in the range of 100 mg/d!
and 10 mg/dl, respectively. Diarrhea and
abdominal cramping have subsided and she
has regained approximately 18 kg (40
pounds).

Discussion

An increased incidence of calcium ox-
alate urolithiasis occurs in patients with
jejunoileal bypass.* ° Hyperoxaluria sec-
ondary to increased oxalate absorption
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has been observed .in many of these
patients.® Until recently, impairment of
renal function was not observed in the
absence of urinary tract obstruction or
infection. Vainder and Kelly? described
a case of renal tubular deposition of
oxalate with concomitant tubular dys-
function. Renal tubular acidosis (Type
II} developed in their patient. No men-
tion was made of the creatinine clear-
ance, and it is not apparent from their
report whether renal function improved
after intestinal reanastomosis. Cryer et
al® reported a case of renal insufficiency
with biopsy-proven interstitial nephritis
and calcium oxalate deposition occur-
ring 1% years after jejunoileal bypass.
After intestinal reanastomosis there was
stabilization and slight improvement of
renal function and reduction of urinary
oxalate excretion to normal. Creatinine
clearance never fell below 13 ml/min,
and it does not appear that the patient
ever required dialysis. Gelbart et al® de-
scribed a case of chronic renal failure
secondary to calcium oxalate deposition
developing approximately 1% years fol-
lowing intestinal bypass surgery. Ear-
nest et al’ reported that 12% of a large
series of patients undergoing jejunoileal
bypass had mild degrees of azotemia
over a mean follow-up period of 2%
years. Two of their patients with azo-
temia were followed up by serial creati-
nine clearances. Both had dispropor-
tionately low serum creatinine concen-
trations relative to their creatinine clear-
ances. This observation was believed to
be compatible with the reduction of
muscle mass known to occur after the
jejunoileal bypass.

The patient described here had pro-
gressive renal insufficiency during a 2-
year period following jejunoileal bypass.
Thirty-six months after intestinal integ-
rity was reestablished, there was essen-
tially no change in renal function. There
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is little doubt that the renal failure was
secondary to interstitial nephritis and
calcium oxalate deposition. There is
good documentation of the absence of
preexisting renal disease. Retrograde
pyelography performed during the pro-
gression of renal insufficiency failed to
reveal any evidence of obstruction or
lithiasis, and there was no evidence of
pyelonephritis. At the time of referral
the patient was virtually anuric, and
thus it was impossible to measure uri-
nary oxalate. The patient’s blood oxa-
late value was unquestionably elevated
and there was laboratory documenta-
tion as to the nature of the crystals in
the renal tubules.

When montitoring the renal function
of patients with jejunoileal bypass, it is
important to realize that the serum cre-
atinine level may be within the normal
range until the glomerular filtration rate
(GFR) is reduced at least 50%. In pa-
tients with loss of body muscle mass as
a result of jejunoileal bypass, the serum
creatinine can be more misleading. Ad-
vanced renal failure as demonstrated by
our patient represents the other end of
the spectrum. Fuller awareness of cal-
cium oxalate interstitial nephritis
should prompt monitoring the renal
function of these patients with serial
GFR preferably by iothalamate 1 125
(inulin clearance), which will not over-
estimate the true GFR in renal failure
as the creatinine clearance might do.®
Progressively worsening function should
prompt a vigorous search for reversible
conditions, especially infection and ob-
struction. The effect of intestinal rea-
nastomosis on renal function is specu-
lative because of the limited number of
case reports, although Cryer et al® re-
ported that early reanastomosis may
lead to improved renal function and
prevent end-stage renal disease. Drenick
et al’ in a study of 18 patients after
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intestinal bypass, recommended dis-
mantling the bypass for patients with
oxalate interstitial nephritis proved by
biopsy and progressive renal dysfunc-
tion. Drenick et al also suggested a pos-
sible immune complex mechanism in
addition to mechanical damage caused
by direct oxalate deposition in the kid-
ney tubules.

Finally, it is of interest to review
briefly the mechanisms involved in in-
creased oxalate absorption. It has been
shown that not only patients with jeju-
noileal bypass, but also those with ileal
disease or ileal resection have an en-
hanced absorption of dietary oxalate via
the colon. The presence of increased
fatty acids secondary to malabsorption
results in increased complex formation
with calcium ions. Decreased free cal-
cium ions intraluminally result in oxa-
late combining into more soluble so-
dium oxalate, which because of an in-
creased colonic permeability secondary
to the presence of unabsorbed bile salts
and fatty acids, is absorbed leading to
hyperoxaluria.'>* Management calls
for a low oxalate, low-fat diet plus the
cations (calcium, aluminum), which
form insoluble oxalate salts intralumi-
nally. Cholestyramine can also be used
to bind excess fatty acids, thereby mak-
ing more calcium available intralumi-
nally.

Addendum

The patient died suddenly following di-
alysis on January 7, 1980. Postmortem ex-
amination  revealed  histopathological
changes consistent with end-stage renal dis-
ease. These changes included a diffuse gen-
eralized glomerular hyalinization and/or fi-
brosis, diffuse interstitial fibrosis and tubular
atrophy, and arterial and arteriolar sclerosis.
Numerous crystals, most likely calcium oxa-
late, were also detected in the renal tubules
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with polarized light microscopy. Direct im-
munoflorescent studies were negative. Ultra-
structural findings were nonspecific and con-
sistent with end-stage renal disease.

Acknowledgment

We thank Sumner Barenburg, Ph.D., De-
partment of Engineering, University of
Michigan, for his assistance.

References

1. Gelbart DR, Brewer IL, Fajardo LF, et al:
Oxalosis and chronic renal failure after intes-
tinal bypass. Arch Intern Med 137: 239-243,
1977.

2. Cryer PE, Garber A]J, Hoffsten P, et al: Renal
failure after small intestinal bypass for obe-
sity. Arch Intern Med 135: 1610-1612, 1975.

3. Vainder M, Kelly J: Renal tubular dysfunc-
tion secondary to jejunoileal bypass. JAMA
235: 1257-1258, 1976.

4. Dickstein SS, Frame B: Urinary tract calculi
after intestinal shunt operations for the treat-
ment of obesity. Surg Gynecol Obstet 136:
257-260, 1973.

5. O’Leary JP, Thomas WC Jr, Woodward ER:
Urinary tract stone after small bowel bypass
for morbid obesity. Am J Surg 127: 142-147,
1974.

6. Hofmann AF, Thomas PJ, Smith LH, et al:
Pathogenesis of secondary hyperoxaluria in
patients with ileal resection and diarrhea.
(Abstr) Gastroenterology 58: 960, 1970.

7. Earnest D, Campbell J, Hunt TK, et al:
Progressive renal failure with hyperoxaluria;
a new complication of jejunocileal bypass.
(Abstr) Gastroenterology 72: A-31/1054,
1972.

8. Hall PM: Clinical evaluation of renal func-
tion. Cleve Clin Q 42: 217-223, 1975.

9. Drenick EJ, Stanley TM, Border WA, et al:
Renal damage with intestinal bypass. Ann
Intern Med 89: 594-599, 1978.

10. Andersson H, Jagenburg R: Fat-reduced diet
in the treatment of hyperoxaluria in patients
with ileopathy. Gut 15: 360-366, 1974.

11. Dobbins JW, Binder HJ: Effect of bile salts
and fatty acids on the colonic absorption of
oxalate. Gastroenterology 70: 1096-1100,
1976.

12. Dobbins JW, Binder HJ: Importance of the
colon in enteric hyperoxaluria. N Engl ] Med
296: 298-301, 1977.

Downloaded from www.ccjm.org on May 11, 2025. For personal use only. All other uses
require permission.


http://www.ccjm.org/



