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Summary 

The c t c n t  of calcitiwiion of rhc blaJJcr in sdi i \ i i imxc infccred paiienrs is roughly correlated with 
the number of calciticd \ciii\tosornc c ~ g s  prih3.m: in rhc bladdcr. The focal concentration of eggs in the 
bladder appears IO be one major variahlc, and we e\rim>rc rhat as few as lOi),OOO eggs per cm' might be 
detected in  a clinical r3diogr~ph 'Ihc csirctinii a t  ialcificit q g s  in thc urine was related to the activity 
of the schistozomr r i : fs~i t \ i i  3 r d  \*'ab u n a f f m d  r'! rnc prrvnce or exrent of bladder calclticarion. 

Int rnd uctinn 
Calcification of rhs bladder and ureter:. in \chisrowmiasis i.i caused by the accumulation of large 

numbers of calcified .5cbrxto~cwr~ ircrrrrw/4hiuvt q;'; i i i  !hc II:\UC\ rather than by calcification ofthc host tissues 
(BUCHASAS and Gft FASP, I Y i O ! .  It shnc!d thus  be ; m ~ i h l c  tu correlate calcification observed radio- 
logicallv with rhe num5Yr ( , <  .S<,hI>/t>io;~i~ /i,wniJ:,hni cggs present in rhe tissues. In the praent  srudy, 
we have compared thc .!cgrcr: of cdiificarion wen or, rddialqical examination with the n u m k r  of eggs 
in the bladder of patients undergoing cystectomy for carcinoma of the bladder. T h e  passage of calci- 
fied eggs in the urinr u-ab cxamincd !n a scconrl gruup 01 patients who showed variable d e g r m  of blad- 
der calcifiurion but did nor have carcinoma c?!' thc  bloddcr. 

htatrrials and methods 

Prcoperati\r X-lays \<ZII. cxaniiiied when avaiidhlc. In rhc remaining cystenorny ma, X-rays wcrc 
taken of the e x c i d  bladdcr r i rh  arid withoui zuorncr5ion of the bladder in water. Parafin embedded 
tissues of selectcd cases H Z T C  X-rayed idlOwII1g prcpara t im of histological sections. In all of the above 
material, calcificarion was da4sificd as minimal j;u\( visrhlc\, moderate or heavy (as dense as pubic bone). 

After removal ot  tluclis fnr h!\roiogicdI caainination, ihe remaining tissues weie digested for 18 hours 
in 4", KOH a t  T i  C. 'tor unfiatcd ii\\uc\' or 56 (1. !or formalin fixed tissues) and chc number ofschistosome 
eggs counted ( C H ~ E Y E H ,  iQiOI. In \cvcrai c ~ i c ' % ,  a l a h c d  area, were dissected free of the remaining tissue 
in the specimen o r  parathi  hlock 3nd digcLicd \cp.irat<i!. Prcdetcmined numben of calcified eggs from 
digested ri>>ucs w r c  a l w  ~ni !xdJed  in parattin a d  cumincd radiologically. In digated speamens, black 
eggs were conriJcrcd 10 h. ~akific~!.  \t'hcri pldccd in I S HCI. ihcse gave off gas, bccarne light brown in 
colour and frcqucnrly sho\vcd rcmiianrs r i f '  mrrudial  \rruziurc. 

3 ; k r  nitire ~ ~ ~ i i ~ : ~ \ i i i \ c  1 1  h w r  periods in 500 mi. of neutral phosphate 
buffcrcd formalin. .Wcr nirxrng. 2tk) nil ua\ !i tmycrii /cJ for 30 seconds at half speed in a Waring 
blerdor. .4f1Craddii:C 5 drop\ . i t  ii<[d;1011 11) s ! i \ p  r 'c i ! i c  f:wn. 3 onc ml. \ampla were examined in Scdgwick- 
Rafter chamhcn'. '1'u.o 50 1111. s m p l ~ - .  u ('re i twcnr r~ncd  In vcrtical-walled centrifuge t u k  wd the 

Urine was wllcztctl for c3Lh 
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TULE I. Relation of radiological calcification to macroscopic sandy plaques and the number of eggs ur the 
bladder. 

Case No. Radiological Gross sandy plaques Eggs per gramme urinary Total eggs in U M a r Y  
calcificarion bladder (withour tumour) bladder plus tumour in 

millions** in thousands** 

s73-59 0. 0 0 .1  0 . 6  
S71-346 0 0 16 0 . 3  

S73-170 0 1 2 0 . 3  
S'iS-57 0. 1 10 0 . 6  
ss3-58 0. 1 194 8 . 7 t  

S71-413 0 0 17 2 . 8  

S72-151 1 
S73-I61 1 
S73-171 1. 
9 1 - 3 4 5  I 

s71-347 - 7 

S72-169 7 
S71-421 2 

1 
1 
1 
2 

1 
2 
2 

12 
91 
36 
43 

41 
51 

186 

1 . 3  
1 . 3  
3 . 2  
2 . 5  

1.0 .~ 

1 0 . 2  
1 2 . 5  

S73-172 2 17 3 . 7  

'Indicates ~ ! r  K ~ C  radiographs were taken cx situ after surgical removal of the bladder. 
ND Indicates that calcification was nored on rhe X-ray but was not graded. 
t1n this u s e  moderate numbers of calcified eggs were present in the submucosa but these could not be dctccred 

**Over 95Ob of :he eggs were calcified. 
by X-rays of the paraffin blocks. Many eggs were also scattered ihrnugh the tumol~'. - 

Results 

There was a general correlation between the severity of calcification notcd radiologically, the extent 
of sandy deposits notcd grossly and the numbers of cggs counted after digestion of thc bladder (TABLE I). 
On rnicrwcopic examination, t h a c  areas showed closely packed calcified eggs, without evident 45- 
ficarion of bladder tissue (Fig. 1). 

When dissected free of the remaining tissue, macroscopically calcified or sandy areas contained be:wcen 
504,000 and 1,031,000 S. harmarobiitm eggs per gramme tissuc (TABLE 11). This corraponded to beween 
260,000 and 710,000 eggs per an* of radiologically observed calcification. When calcified cggs were placcd 
in parafiin, 40,OOO eggs per cm' wcrc barcly visible radiologically and 100,ooO eggs per an' were clearly 
visible. 

Almost no daficd em were passed in t!e urine of patients without active schistosome infection, 
regardless of whether or not the bladder was deified (Table 111). Patients with active infections cxcreted 
moderate numben of calcified eggs, but the number of calcified eggs excreted was related to the activity 
of the infection rather than to the extent of calcification of The bladder. T h e  number of eggs in the urine 
judged to be calcified on microscopic examination was not affccrcd by acidfiation or alkalinization of the 
urine. 

Discussion 

Our data indicate t t e  approximate numbers of calcified schistosome cggJ corrcsprnding to different 
dcgrcct of calcification drtectcd radiologally. I t  is obvious, on purely theoretical grounds, that the 
radiological detection of calcified eggs should depend upon their conccnaation in thc tissua. Thus a large 
number of calcified eggs may be present in whole bladders and not be dctccted radiologically if the eggs 
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Insignificant numbcrs of d a d  and calcified eggs were passed in rhe urine of patients without active 
S. h r s b i w n  infcction. In active infections, the passage of dead and calcified eggs was related to the 
number of embryonated eggs in the urine and was not influenced by the pracncc or absence of bladder 
ddf iu t ion ,  suggating thar passage of calcified eggs is not influcriccd by the large reservoir of cala5ed 
eggs observed radiologically. The  calcified egg, bcing passed in the urine 3ppeu to be part of a dynamic 
p o l ,  and one presumes chat in patients with acrivc infection, d a f i u u o n  of the bladder is kcreaskg rather 
rhpn decreasing. Urine p H  did not influence the passage of eggs or rhc classification o f  eggs as calcified 
or nondcified. 

Partial or complcte reh7I;Uon of bladder calcification sometimes OCM (FORSYTH and HUGHES, 
1973; YOUNG ef d., 1973). Our present data suggest that resorption of calcified eggs in situ may be res- 
ponsible for t h e  disappearance of calcification, and that passage of calcified q g s  in thc urine is less important. 
However, we studied patients over a brief period and the passage uf calcified cggs may be irregular ( ~ W R  
et al., !969). Funhermore, we did noi study patients known to be resolving b c i r  calcification. In one 
prdcnt in whom heavy calcification of the bladder rcsolved over a 5 year period, 2 routine quantitative 
examinations were done using a modified BELL (1963) tcc.hnique. These showed 4,000 eggs per day in rh: 
urine at the time of discharge from the ward afrcr ueatmcnr and 7,000 eggs per day on re-examination 5 
yevs later; none of these eggs were Live (YOLYG et ai., unpublished observations). If represcnmivc, this 
indicatCS excretion of a b u t  2 rmllion eggs per year, a number sufficient to p;oduce decalcification. The 
relative r o l a  of egg destruction and egg passage in the resolution of calcification arc thus unccrtair.. 
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