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Exercise-induced acute renal failure associated with
renal vasoconstriction

Shuichi HISANAGA, Naomi UENO, Hiroko INAGAKI, Takeshi TOKURA,
Shigehiro UEZONO, Naoto YOKOTA, Shouichi FUJIMOTO, and Tanenao ETO

First Department of Internal Medicine, Miyazaki Medical College, Miyazaki, Japan

Exercise-induced acute renal failure without rhabdomyolysis is not a rare condition. We experienced
6 cases (5 men and a woman) during last the 8 years. All cases complained of severe loin pain and nausea
after mild to moderate exercises (for example, a track race in an athletic meeting). The elevation of serum
and urinary myoglobin was undetected. In 4 of 5 patients with abdominal CT, renal patchy vasoconstric-
tion (wedge-shaped low-density lesion) was observed. This was diagnosed as exercise-induced acute renal
failure with loin pain(serum creatinine levels : 1.7-8.6 mg/d/). The renal function in 5 of the 6 cases
normalized in about three weeks by fluid replacement therapy and hemodialysis support, which one patient
received for 3 days. One patient required a long time for improvement of renal function and renal
insufficiency persisted (serum creatinine 1.8 mg/d/). In 2 patients, the concentration of serum uric acid
became very low after the recovery of renal function. These two patients were diagnosed as an isolated
hyperuricosuric hypouricemia. More than half of the 6 patients had previously experienced the same
episodes (loin pain and nausea) after exercise. Exercise-induced acute renal failure, probably due to renal
patchy vasoconstriction, seems to be not a rare disease. The etiology of renal patchy vasoconstriction after
exercises remains to be elucidated. The occurrence of acute renal failure must be taken into consideration
when the youngster, especially with renal hypouricemia, complains of severe loin pain and nausea after
exercise such as a track race.
Jpn J Nephrol 1999 ; 41 : 406-412.
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Fig. 1.
showing wedge-shaped low-density lesion of
bilateral kidneys in case 1(a) and 2(b), and
showing diffuse high-density lesion of bilateral
kidneys in case 4 (c)

Abdominal CT with delayed enhancement,
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Fig.2. Clinical courses after admission in 6 patients of
exercise-induced acute renal failure with loin pain
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Renal histology in case 4

Tubular dilatation, interstitial edema, vacuolation of tubular
cell, and interstitial infiltration of mononuclear cells were
revealed. (PAS, X 70)

Fig. 3.
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Table. Clinical features of exercise-induced acute renal failure
Case | 2 3 4 5 6
Age(y.0.) 16 22 25 16 17 14
Sex M M M M M F

Episode before onset athletic meeting light work

athletic meeting  baseball club

athletic meeting athletic meeting

(track race) common cold (track race) training (track race) (track race)
Analgesic use (=) aspirin (-) (=) (=) (=)
Symptom
loin pain (+) (+) (+) (+) (+) (+)
nausea/vomiting (+) (+) (+) (+) (+) (+)
oliguria (-) (-) (+)2days only (—) (=) (=)
BP(mmHg) /PR (bpm) /BT(*C} 120/68/66/36.7 134/80/68/37.4 170/110/72/36.9 120/98/60/36.4 156/88/94/37.2 126/80/72/37.|
Urinalysis{test tape)
blood/protein (=)/(=) (=)/(+) (+)/(#) (=)/(+) (=)/ () (=)/(+)
Urinary protein(g/day) 0.1 0.3 1.0 0.4 0.6 0.2
Urinary myoglobin(ng/m{) <5 5 <5 <5 <5 <5
FENa (%) not done not done 2.46 1.43 2.59 not done
Serum creatinine kinase (IU/f) 83 8l 744 206 not done 57
Renal wedge shaped lesion (+) (+) (+) (=) (+) not done
of abdominal CT
Serum creatinine/uric acid(mg/d/}
acute phase 4.6/13.7 1.7/6.7 8.6/117.2 4.3/10.6 4.8/2.8 3.4/23
recovery phase 1.0/3.7 0.9/5.8 1.0/6.3 1.8/7.4 0.9/0.6 1.0/0.8
Treatment hydration hydration hydration hydration hydration hydration
hemodialysis
(3 days)
Duration from onset to 13 days 9 days 22 days >60 days 18 days 14 days
recovery (Cr = 1.0 mg/d/)
Basal disease and/or (=) (=) IgA GN idiopathic pneumo- renal renal
complication mediastinum hypouricemia hypouricemia
Previous history of (+) (=) (=) (+) (+) (+)

exercise-induced loin pain

BP : blood pressure, PR : pulse rate, BT : blood temperature, FEna : fractional excretion of sodium,

IgA GN : immunogloburin A glomerulonephritis
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