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The value of conjunctival biopsy in childhood cystinosis 
F.F. Cruz-Sánchez, J. Cervós-Navarro, S. Rodríguez-Prados and T. Lennert 
lnstitute of Neuropathology, Free University of Berlin. Federal Republic of Gerrnany 

Summary. Cystinosis is frequently presented with 
cystine storage in the cornea and cnnjiinctiva. and the 
diagnosis can be established by slit-lamp esamination. It 
can also be confirmed by elcctron microscopy of a 
conjunctival biopsy . 

The present paper reports on n 16-nionth-old boy with 
Fanconi's syndronie. in whoni the slit-lanip examination 
did not show crystal deposits of cystinc in the 
conjunctiva. The ~iltrastructural studj, of the conjunctival 
biopsy demonstruted polygonal crystals within douhle 
mcmbrane-liniited organelles located in fibrobliists. 
Similar crystals were subsequently found in a hidney 
biopsy. We  therefore think that conjunctival biopsy is a 
valuable diagnostic tool prior to pcrforming renal 
biopsy, even in cases with negativc findings hy 
ophthalmologic examination. 
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lntroduction 

Cystinosis is a recessively inlierited metaholic 
disorder characterized by intracell~ilar cleposition of 
cystine crystals in eye. kidney, reticuloendothclia1 
system and other tissues (Schneidei- et al.. 1978). The 
underlying biochemical defect remaiii, ~inidentified, but 
is bclieved to bc a lysvsomal disordei (Schuliiian et  al.. 
1970: Wong et  aI., 1970: Kenyon and Senscnbrcnner, 
1974). 

In general, three types of cytstinosis are 
distinguished: infantile. adolesccnt, ;ind aduli cystinosis 
(Dodd et  al., 1978). The former is thc most severc type: 
i t  is a conirnon causc of Fanconi's syndrome ;ind 
progressive rcnal glomerular damage and leads to dcath 
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within thc first dccade of life (Koizumi et al., 1985). 
Al1 three types of cystinosis are frequcntly presented 

with crystalline cystine storage in thc cornea and 
conjunctiva. and the diagnosis can be cstablished by slit- 
lamp esaniinotion (Stcfani und Vogel. 1982). Thc 
conjunctival iiltrastructurc has been studied in dctail in 
cystinotic patients. but to  our  knowledge. a pi-eliminary 
diagnosis was previously established by slit-lnmp 
biomicroscopy in al1 cascs (Kcnyon and Scnsenbrenncr. 
1971: Levine and Paparo. 1982: Stefani and Vogel. 1083: 
Dodd et  al..  1987). 

In tliis paper, we report on  a 16-moiith-old boy who 
had been diagnoscd htiving Fanconi's syiiciionie. The 
clinical ocular findings were negative aiid t l ~ e  
ophihalmological cx:iniination including slit-lanip 
ohservation did not dcmonstrate crystalliiie cleposits. 

Materials and methods 

Case report 

The paticnt was a 16-month-olcl hoy. Pregnancy and 
hirth wcre uiicomplicated. N o  abnornialitics wcrc notcd 
i i i  the neonatal pcriod. He  had received the usual 
prevcntive doses of vitamin U (400 uiiitslday). The 
patient was hospitalized because of polyuria, polydipsia 
and gait dist~irhance.  Esaniiiiation on admission 

c 

revealed a palc hoy \\itIi hypopigmentatioii of the \kin 
and liair. deliydi-iition. marhed growtl~  retardation. 
rachitic rosary. and Hairison's groove. H e  had cervical. 
axillary, and iiigiiinal lyinphadenopathy and also niild 
liepatomegaly. Laboratory tests dcmonstrated 
nictabolic acidosis, hypokalemia. hypophoiphatemia. 
increased blood pyruvatc conccntration, glucosuria. 
aminoaciduria, phosph:it~iria, and prciteinuria. 
Microsco~ic  examination of urinc sliowed occasional 
erythrocytes and abundant leukocytes. Proteus 
mirabilis was demonstrated by urine culture. A complcte 
blood cell count wns normal. Ultrasonography and 
intravenous pyelography showed an cnlarged right 
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kidncy with mildly dilated pelvis and calyces. in which 
multiple round stones were found. The left kidney wus 
normal. The opthalmologic examination, including slit- 
lamp observation and indirect opthalmoscopy. was 
unreinarkable. Despite the negativc ocular findings a 
biopsy was taken from the bulbar conjunctiv¿i. 

One  month later, the paticnt underwent right 
nephrcctomy. 

Technical procedure 

Conjunctival and renal tissues weie processed as 
follows: fresh tissue specimens were fived in Karnowski's 
solution. post-fixed with 1% OSO, i i i  phosphate buffer. 
and embedded in Araldite M. Ultr¿ithin sections were 
stained with uranyl acetate and leal1 citi-ate and weie 
examined using a Zeiss EM 10 micro\cope. 

Some fragments of the renal specimen were also fixcd 
in 10% formaldehyde, and parafi'in sections wcre 
proccsiecl with conventional histological techniqucs. 

Results 

The clectron-micrographs of the conjunctiva showed 
polygonal crystalline species filled with fine granular 
material located in fibroblnsts. These crystuls appea- 
rcd within double memhrane-limitcd organelles that 
fi-cquently displayed the marginated electron-dense 
material characteristic for secondary lysosomes (Fig. 1) .  
which were visible at higher magliification. In one area. 
empty spaces of crystalline appetirarice were seeri 
betwecn collagen bundles of variable size and sphcric 
sh~ipe.  Myelin-like bodies and vesicular memhrane 
structures (Fig. 2) were also fo~ind in soinc erystals. 

Light inieroscopy of the kidney reveriled few crystals 
in epithelial tubular cclls and also histiocytic and 
interstitial foam cells. The tubules showed scattered 
ciilatation of the proximal and dista1 portions. There was 
a prominent diffuse infiltrate of leukocytes in the 
intei-stitiuni. No glomerular changes were seen. 

Elcctroil inicroscopy of  thc rcnal tissue showcd 

Fig. l .  Conjunctival biopsy Crystals wilh double meinbrane-limited organelle displaying the marginated electron-dense material in 
secondary lysosomes. x 12,500. inset u 25.000 
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Fig. 2. 
Conjunctival 
biopsy. Myelir 
bodies and 
ves~cular 
rnernbrane 
structures witt 
crystals. x 30 

polygonal crystals (Fig. 3) mainly in the interstitial 
histiocytcs but also in epithelial tubular cells. The  
morphological appearance of these ci-ystals was identical 
to  that of the conjunctival oncs. Ultrastructural 
appearance of the glomeruli was unremarkable. 

Discussion 

Our  16-month-old patient showed thc clinical features 
of Fanconi's syndrome. The  causes of renal Fanconi's 
syndrome include a variety of hereditary and acquired 
disorders (Schneider et al . ,  1978). Cystinosis is a 
common cause of this syndrome in children. Thc diagno- 
sis is establishccl hy demonstrating the presence of 

cystine crystals in the cornea and conjunctiva by slit-lamp 
examination. Additional occular findings include patchy 
depigmentation of the macula (Dodd et  al.. 1978). 

In the prcscnt case. the slit-lamp examination failed t o  
dcmonstrate cystine crystals. Thcse negative findings 
may be explained by the short time o €  evolution. Indirect 
ophthalmoscopy showed n o  rctinal depigmentation. T o  
our knowledge. the absence of retinopathy in the 
childhood form. has so  far only been reported in one  
autopsy case (Koizumi ct  al . ,  1985). 

The  morphologic appearance and location of conjunc- 
tival crystals in the present case were similar t o  those 
reported previously (Kenyon and Scnsenbrcnner, 1974; 
Dodd et  al.. 1978). except for the unusual presence of 
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myelin-like bodies and vesicular membrane structures. 
The latter could be cystine accumulations. 

Light and electron microscopy of our patient's kidney 
specimen are in agreement with other studies (Schneider 
et al., 1978; Koizumi et al., 1985), and the electron 
microscopy characteristics of crystals in the conjunctiva 
and kidney were likewise similar. 

This case illustrates the importance of conjunctival 
biopsy as a diagnostic tool prior to renal biopsy in 
children with Fanconi's syndrome, even with negative 
findings by indirect ohpthalmoscopy and slit-lamp 
examination. 

Fig. 3. Renal biopsy. Polygonal crystals 
in interstitial histiocyies. 
x 5,000, inset x 60,000 
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