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FORMATION OF THE STAGHORN CALCULI

Hideo TaxkeucHr and Tadao ToMovosHI

From the Department of Urology, Shiga University of Medical Science
(Director: Prof. T. Tomaoyoshi)

To study the process of formation of staghorn calculi, 58 patients with staghorn calculi

were evaluated clinically and the removed stones were studied architecturally.

Of 35 patients with infection stones composed of struvite and/or apatite in the nuclei as

well as peripheral layers, 18 had identfied predisposing factors related to infection. Of 13

patients with infection stones containing calcium oxalate in the nuclei, 7 had predisposing

factors of infection but only 2 had metabolic disorders. The patients with infection stones

who had no predisposing factors may have transient or subclinical abnormalities. Initial stone

formation of oxalate may also be one of the predisposing factors of infection. Most of the

patients with staghorn calculi composed of uric acid, oxalate and cystine, had metabolic

disorders related to these substances.

Large numbers of bacteria and large amounts of organic matrix were found extensively

within infection stones and were thought to be important components as well as crystals.

Metabolic stones contained little matrix. In this case crystal aggregation is thought to play

the most important role in stone formation.
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Table 1. Composition of the Staghorn Clculi

Peripheral Nucleus No. of Case
MAP and/or CaP MAP and/or CaP 35
) us
13
Caox 2 2
UA 1
) 3
2
Cystine Cystine 2 2
Total 55
MAP  : magnesium ammonium phosphate, struvite
CaP : calcium phosphate, apatite
Ca0X : calcium oxalate
UA : urlc acid

A

Fig. 1. Cut surface of staghorn calculi. A, A struvite stone containing a nucleus (arrow) in

renal pelvis near lower calyceal infundibule.

Note laminal structures surrounding the

nucleus. B, A nucleal part (arrow) of a cystine stone are seen in renal pelvis.
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Table 2. Composition and Culture

Positive culture

Composition urine stone
MAP and/or CaP L3/45 21729
Ca0X 1/2 1/2
Uric acid 0/3 0/1
Cystine 1/2 0/2

Table 3.
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Cause of stone formation

Infection alone

Bladder dysfunction
Dilated ureter

VUR

Duplication of renal pelvis
Malrotation of kidney
Horseshoe kidney

UPJ stenosis

Nephrostomy

Prostatic stones

22
10

I

[ T

Hypercalciuria )
Hyperuricosuria
Cystinuria
Hyperoxaluria
Hyperparathyroidism

Unknown I




1384 WIRCE 3%

BnL AR BB,

REs, v AF i3 PAS Yeficiz & A ERpfa X hF

ARV ETH D, BHEEIRBCRD, vAFv
IHEHRTH - 1o, BHOWEL CaOX &3
BB A LI HNI N I RE A s o & LR
»uhte (Fig. 3).

% zZ

DA EDfE RS L KRG OBBERE L by v TR

30305 20KU 5| k 5U

Fig. 2. Scanning electron micrograph of a
staghorn calculi infected by Proteus
mirabilis shows large numbers of rods
and organic matrix (arrow) in the in-

terstices of the crystals.
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Fig. 3. Thin section of a cystine stone shows a nuclear part
(arrow) and peripheral layers made of large of bire-

frigent crystals.

(polarized light. x20)
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Fig. 4. Process of formation of the infection stones.
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