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We treated 97 patients with staghorn calculi by ESWL monotherapy using a Lithostar Lithotriptor
(Siemens) between January 1989 and December 1996. Seventeen patients (18 renal units) out of 45
patients (47 renal units) who could be followed up for more than 12 months after ESWL had no stones
on radiographs at 3 months after the treatment. The actuarial non-recurrence (or stone-free) rate was
88.9% at 1 year, 79.0% at 3 years, and 63.2% at 5 years after ESWL (Kaplan-Meier method). The
actuarial non-regrowth rate (regrowth<<1 mm) was 96.6% at 1 year, 72.8% at 3 years, and 63.7% at 5
years (Kaplan-Meier method). History of urinary stones was a significant risk factor for stone
recurrence, while patient sex, affected side, stone number, pyuria (= 10/HPF), hydronephrosis on DIP,
and staghorn type were not significantly associated with stone recurrence or regrowth (Cox
proportional hazard model). Late complications associated with ESWL included renal dysfunction
(serum Cr=1.1 mg/dl) in 2 patients, hypertension (=160 mmHg) in 3, and renal atrophy (two-

dimensional size=80%) in 5.

ESWL exerted adverse effects in a session-dependent manner on the kidney resulting in renal
atrophy. Therefore, we highly recommend that ESWL should be limited to less than 10 sessions.

(Acta Urol. Jpn. 44: 541-546, 1998)
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Table 1. Patients’ characteristics
Stone-free Residual stone
Mean age (range) 56.4 (36-76) 57.9 (35-85)
Average follow up (mos.) 36.7 39.7

Factor No. Renal units No. Renal units
Overall 18 29
Sex:

Male 10 21

Female 8 8
History of urolithiasis :

Negative 13 16

Positive 5 13
Side of stones :

Left 11 18

Right 7 11
Number of stones :

Single 13 18

Multiple 5 11
Type of staghorn :

Complete 7 11

Partial 11 18
Hydronephrosis :

Negative 13 23

Positive 5 6
Pyuria (pre-ESWL) :

Negative 12 21

Positive 6 8
Pyuria (post-ESWL) :

Negative 11 18

Positive 7 11
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Fig. 1. Overall non-recurrence rate (Stone free cases).

100 Lo, .
;....1....15“ .................. - N=29
i E T 1

~ M) |
b1 b i
£ ] I T — -
£

50 —
e O Y
i -
15
1)
- -
[~
= .

0 1 - 1 1 1 1 L L 1

1 2 3 4 5 6 7 8
year

Fig. 2. Overall non-regrowth rate (Residual stone cases).
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Fig. 3. Relationship between sex and non-recurrence rate.
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Table 2. Results of multivariate analysis of risk factors by Cox’s
proportional hazard model

Recurrence
Factor Hazard ratio 95% Confidence limits p-value

Sex 30.39 0.96 —964.30 0.053

History of urolithiasis 7.78 1.01 — 59.87 0.049

Side of stones 0.60 0.072- 4.95 0.63

Number of stones 0.54 0.073— 3.94 0.54

Type of staghorn 1.84 0.35 — 9.66 0.47

Pyuria (pre-ESWL) 4.65 0.097-222.41 0.44

Pyuria (post-ESWL) 0.85 0.15 - 4.78 0.86

Regrowth

Factor Hazard ratio 95% Confidence limits p-value

Sex 1.32 0.48-3.68 0.59

History of urolithiasis 0.80 0.33-1.96 0.62

Side of stones 1.25 0.55-2.81 0.60

Number of stones 0.76 0.33-1.77 0.53

Hydronephrosis 1.14 0.43-3.02 0.79

Table 3. Postoperative complications (Relationship between 2 group)
Renal atrophy (+) Renal atrophy (—) p-value*

No. Renal units 5 42
ESWL sessions (mean+S.D.) 17.40+12.10 8.10+6.02 t=2.90, p=0.006
Hydronephrosis 2 9 ¥*=0.860, p=0.354
Complete staghorn 3 15 r’=1.115, p=0.291
Pyuria (pre-ESWL) positive 2 12 ¥'=0.279, p=0.597
Pyuria (post-ESWL) positive 5 13 ¥’=9.01 , p=0.0027

* Chi-squared test and t-test used
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