Ocular Manifestations in Adolescent Cystinosis:
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Three siblings with a family history of consanguinity presented with short stature and two of the
patients had leg deformity. None of them experienced ocular or renal symptoms at presentation. After the
pediatricians found characteristics of Fanconi syndrome, an ophthalmic consultation was requested. Ocular
examination revealed typical cystine crystals deposited in the cornea and conjunctivae. No crystal deposits
were found elsewhere in the eyes. Fundoscopic examination was normal. Two patients who underwent a
complete ocular examination were diagnosed as adolescent cystinosis. The youngest patient who lost to
follow up before completed ocular examination was suspected for adolescent cystinosis. This is the first
report of cystinosis with ocular manifestation from Thailand.
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Cystinosis is a rare autosomal recessive
lysosomal storage disorder characterized by the
intracellular accumulation of cystine crystal in various
organs. The mutation in the cystinosis gene CTNS,
mapped to chromosome 17p, causes the defective
transport of the amino acid cystine out of the
lysosome(1-5). Cystinosis is diagnosed by the presence
of typical cystine crystals in the cornea on slit-lamp
examination or the 50 to 100 fold elevated levels of
free, nonprotein cystine within polymorphonuclear
leucocytes or cultured fibroblasts(6-8). The demonstration of cystine crystals in macrophages in bone
marrow aspiration specimens can establish the
diagnosis as well(8,9).
Three types of cystinosis have been
described, including infantile (nephropathic),
adolescent, and adult or ocular nonnephropathic
type(4,10) Infantile or nephropatic cystinosis is the most
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common form and is characterized by Fanconi
syndrome with growth retardation, renal rickets, hypokalemia, polyuria, hypothyroidism and progressive
renal failure(11-13). Patients with infantile cystinosis
may develop several renal tubular dysfunction during
the first year of life, which, untreated may lead to endstage renal failure and eventual death, usually before
puberty(7,14). Renal transplantation may be required
by the time the patient is 10 to 13 years old(15). Cystine
accumulation has been found in kidneys, liver,
spleen, bone marrow, leukocytes, lymph nodes and
eyes(7,14,16-20). Ocular manifestations include photophobia, crystal deposition in the cornea, conjunctiva,
anterior chamber, and iris(6,12, 21-25). Additional ocular
findings include patchy depigmentation of the retinal
pigment epithelium, mottled depigmentation of the
macula that is more prominent and irregular toward
the periphery(15,24,25).
In 1971, Goldman et al reported the
adolescent cystinosis(26). This type of cystinosis is
characterized by the onset in the first or second
decade of life with a mild nephropathy and the typical
corneal and conjunctival cystine deposits, but the

521

absence of retinopathy(26). The adult or benign type
cystinosis was first described by Cogan et al(27) in
1957 with the characteristic features of corneal crystal
deposit, but absence or mild symptoms of photophobia(10,26,27). The adult type has no renal involvement and is diagnosed by routine ophthalmologic
examination(10,26). The age range is from the late teens
to the 50s. The life expectancy is believed to be
normal(10,26).
This report describes two patients with
adolescent cystinosis and one suspected case of
adolescent cystinosis in Thailand.
Case Report
Case 1
A 13-year-old Cambodian boy was admitted
to the Department of Pediatrics, Faculty of Medicine,
Mahidol University, Siriraj Hospital, Bangkok,
Thailand with symptoms of disproportionate short
stature and legs deformity. The patient had shown
no characteristic symptoms of renal dysfunction. He
had no ocular symptoms. Family history revealed
consanguinity. His brother aged 10 years-old and sister
aged 1.5 years-old also had short stature and growth
retardation. His older sister, aged 15 years-old, is
normal.
On physical examination at the time of
admission, the patient was cooperative and of normal
intelligence. He was very small for his age, measuring
126 cm (less than third percentile) and weighing 36 kg
(between 10 to 25 percentile). He had bowed legs and
bowed thighs with no scoliosis or kyphosis. He had
normal external genitalia. After investigation for
rickets, the laboratory result showed hypophosphatemia, mild metabolic acidosis, proteinuria, glucosuria
and phosphaturia, which indicated generalized
transport dysfunction of the proximal renal tubule,
Fanconi syndrome. Ophthalmic consultation was then
requested.
Ocular examination revealed visual acuity of
20/20 in both eyes. Intraocular pressure(IOP) was 15
and 14 mmHg in right and left eye respectively. No
color blindness was detected by pseudoisochromatic
color plate. Motility and external examination were
normal. Slit lamp examination of the conjunctiva and
cornea showed fine needle-like crystals in the
conjunctiva and in all layers of the corneal stroma
(Fig. 1A, 1B). The crystals were denser anteriorly. The
peripheral cornea contained more crystal deposits, with
less deposition of crystal toward the central cornea.
No crystals were found in the anterior chamber or the
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Fig. 1A

Corneal photograph OS of patient case 1 showing
diffuse numerous refractile cystine crystals, denser
periphery

Fig. 1B

Slit-lamp photograph of cornea OS from patient
case 1 showing crystals deposit in all layer of stroma

iris. The lenses were clear. After dilatation with 2.5%
phenylephrine hydrochloride and 1% tropicamide
acetate, the pupils were fully dilated. Fundoscopic
examination revealed normal macula and peripheral
retina both eyes.
Case 2
A 10-year-old Cambodian boy, the younger
brother of patient case 1, also had symptoms of short
stature and leg deformities as his brother, but with
less severity. He had neither renal dysfunction nor
ocular symptoms. Physical examination found normal
intelligence and good cooperation. His height was 112
cm (less than third percentile) and his weight was 28
kg (between 10 to 25 percentile) He had knock knees
with normal thighs and spine. Laboratory investigation
revealed Fanconi syndrome and rickets with similar
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severity to case 1 but normal creatinine clearance. On
ocular examination, visual acuity was 20/20 in both
eyes with IOP of 16 and 14 mmHg in right and left eye
respectively. No color vision impairment was detected
by pseudoisochromatic color plate. Fine needle-like
crystals were found deposited in the conjunctiva and
cornea (Fig. 2A). The corneal crystals were more
prominent in the anterior stoma and anterior to the
descemet membrane compared with the posterior
stroma, with a slightly clear zone between those two
areas (Fig. 2B). Peripheral corneal crystals were denser
than in the central cornea. No crystal deposits were
found elsewhere in both eyes. Fundoscopic examination showed no abnormality.

Fig. 2A

Corneal photograph OD of patient case 2 demonstrating diffuse cystine crystals throughout cornea
but less density comparing with the patient case 1

Fig. 2B

Slit-lamp photograph from cornea OD of patient
case 2 showing crystals in anterior stroma and a
norrow zone just in front of descemet membrane
with a clear zone in between
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Case 3
A one and a half year-old girl presented
with short stature and growth retardation. She is the
youngest child in the same family as patient case 1
and 2. Her parents observed no renal or ocular
symptom. The patient had normal development with
proper intelligence for her age. The height measuring
was 103 cm (less than the third percentile) and the
weight was 12.5 kg (between 10 to 25 percentile).
Knock knee was found. Laboratory investigation
revealed rickets and Fanconi syndrome. The patient
was lost to follow up prior to complete eye examination.
Discussion
Cystinosis was first described by Abderhalden in 1903(28). It is a rare autosomal recessive
metabolic disorder resulting from mutations in the
gene CTNS. Variations of CTNS mutation cause the
broad spectrum of disease severity(4,5,29). Adolescent
and adult cystinosis are allelic with classic
nephropathic cystinosis(4). In 1941, Burki first reported
the corneal crystal as an ocular manifestation
associated with nephropathic cystinosis(30). Bickel
et al published the histological findings of cystine
crystals in the choroid in 1952(31). Francois described
the clinical appearance of presumed tapetoretinal
degeneration in 1964(32). Later on, there were several
reports which described ocular involvement including the choroidal and retinal changes in cystinosis(12,13,24,33). The incidence of nephropathic cystinosis
is approximately 1 in 100,000-200,000 live births(34). The
highest reported prevalence of cystinosis is in parents
with French-Canadian ancestry(15). There are approximately 600 known cases in North America and 500
cases in Europe(34).
In Asia, there were only a few described
cases of cystinosis, including Gadoth et al in Israel, in
1975 and Mirdehghan et al in Iraq, in 2003(35,36). To our
knowledge, these are the first reported cystinosis
cases in South East Asia. The patients presented with
short stature and mild to moderate Fanconi syndrome.
There were no ocular or renal sypmtoms at the initial
presentation. The diagnosis of adolescent cystinosis
was established by the finding of typical cystine
crystals deposits in the cornea and conjunctivae
without retinal abnormality.
Generally, renal Fanconi syndrome becomes
apparent 3-6 months after birth in nephropathic cystinosis and usually leads to end-stage renal disease
at the age of 10 up to 20 years(22). Early diagnosis
and treatment with renal transplantation and oral
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cysteamine can change the course of this disease
(14,21,22,37,38)
. Renal transplantation has improved the
prognosis for nephropathic cystinosis(7,39,40). In the
USA, approximately one-third of cystinosis patients
have had renal transplants(34). After renal transplantation, Fanconi syndrome does not develop in the
recipients and cystinosis does not recur in the graft(7).
However, cystine deposition continues to accumulate
in non-renal tissue leading to multi-system dysfunction(7). The reported long-term complications
include hypothyroidism, hypogonadism, diabetes
mellitus, distal myopathy, psychometric defects,
memory loss, stroke-like syndrome, swallowing
difficulty, gastrointestinal dysfunction, and ocular
complications(22,39,41,42).
Cysteamine (β-mercaptoethyamine) is a
specific agent that has a biochemical structure similar
to cysteine and can deplete cystine from the patients’
cells(7). Oral cysteamine, especially given before 2 years
of age, has been demonstrated to lower the intracellular cystine content by 95% and has proven
efficacy in delaying renal glomerular deterioration,
enhancing growth, preventing hypothyroidism, and
lowering muscle cystine content(7,14,22,34,37). The dosage
for cysteamine treatment is given every 6 hours
with the daily dosage of 50-90 mg of free base/kg or
1.3-1.95 g of free base/m2 of surface area to maintain
leukocyte cystine levels to less than 1 nmol of halfcystine per mg of protein when measured five hours
after a dose (6,14,34). The common side effects of
cysteamine include nausea/vomiting, anorexia,
diarrhea, drowsiness, rash, and halitosis(34).
Ocular manifestations are now one of the
most common complications after the successful
treatment with cysteamine and renal transplantation(21). Corneal crystals may be absent or minimal
in the first year of life(6) with progressive crystal
deposition leading to gradual visual disturbance(7).
Photophobia and visual impairment always begin by
the age of 10 years but become severe after 15 years
of age(21). The presented patients have demonstrated
the progression of corneal crystal density with
age. The patient case 1 had denser corneal crystals
compared to his younger brother. The 3 patients have
no ocular symptoms at present, which need long-term
follow up for further complications. The reported
long-term ocular complications include increasing
photophobia(6,21,43), corneal infiltration(6,21), filamentous and band keratopathies(6), decreased visual
acuity(6,21,43), impaired tritan color vision(43), reduced
electroretinogram(21,43), retinopathy(21) and accumu-
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lation of crystals in iris, anterior lens surface, or
retina(43). Posterior synechiae with thickened stroma
of iris leading to secondary glaucoma had been
reported(43,44). Visual impairment may be the result of
corneal opacity or crystal deposit in retina(21,43).
The treatment for ocular complication
include supportive treatments, topical cysteamine, and
corneal transplantation(21,45,46). Systemic cysteamine
has demonstrated no effect on corneal accumulation
and does not improve ocular symptoms(7,47,48). Topical
cysteamine 0.5% given every 1 hour or at least 6 times
a day has been shown to reduce corneal crystal
deposition. Several reports found cysteamine eye
drops effectively reduced photophobia and density
of corneal crystals(7,21,22). No serious side effect have
been found with topical cysteamine treatment(49). After
penetrating keratoplasty, grafts usually maintain clear
with minimal crystals deposition(45,46,50,51). The plan of
management for the presented patients is to initiate
early oral cysteamine treatment in all patients,
especially the youngest patients, to promote growth
and prevent further extra-renal organ involvement.
Topical cysteamine 0.5% eye drop 6 times daily has
been recommended in patient case 1.
Conclusion
Cystinosis is a rare autosomal recessive
disorder with the highest incidence in FrenchCanadians. This is the first report in Thailand, in which
the patients were diagnosed as adolescent cystinosis,
an allele with nephropathic cystinosis. The characteristic of corneal crystals deposition is one of the
diagnostic criteria, which is very useful and could be
discovered with general slit lamp examination. Early
diagnosis and treatment can improve long-term
prognosis. The success of renal transplantation and
oral cysteamine treatment leads to improvement of
life expectancy. Extra-renal involvement, especially
ocular complications, is now common.
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อาการทางตาของผูป้ ว่ ยโรคซิสติโนสิสในวัยรุน่
นริศ กิจณรงค์, ประพานรัตน์ โอสุวรรณรัตน์, วสุ กำชัยเสถียร, ประวิทย์ น้ำทองไทย, อังคณา เมธีไตรรัตน์
ผู ้ ป ่ ว ยเด็ ก ชาวกั ม พู ช า 3 รายเข้ า รั บ การตรวจรั ก ษาที ่ ภ าควิ ช ากุ ม ารเวชศาสตร์ คณะแพทยศาสตร์
ศิริราชพยาบาล มหาวิทยาลัยมหิดล ด้วยอาการตัวเตี้ยและขาผิดรูป ประวัติครอบครัวพบบิดา มารดาเป็นญาติกัน
ผลการตรวจร่างกายทัว่ ไปและการตรวจทางห้องปฏิบตั กิ ารเข้าได้กบั กลุม่ อาการ Fanconi syndrome ผูป้ ว่ ยทัง้ 3 ราย
ได้ ถ ู ก ส่ ง ปรึ ก ษาเพื ่ อ รั บ การตรวจทางจั ก ษุ ว ิ ท ยา ที ่ ภ าควิ ช าจั ก ษุ ว ิ ท ยา ผลการตรวจตาพบผลึ ก Cystine
ในกระจกตาและเยื่อบุตาขาว แต่ไม่พบความผิดปรกติที่จอประสาทตา ผลึก Cystine ในกระจกตา และเยื่อบุตาขาว
เป็นลักษณะเฉพาะของโรค Cystinosis ผู้ป่วย 2 รายที่ได้รับการตรวจทางจักษุวิทยาจึงได้รับการวินิจฉัยว่าเป็นโรค
Adolescent Cystinosis ส่ ว นผู ้ ป ่ ว ยอี ก ราย ขาดการติ ด ตามการรั ก ษาก่ อ นได้ ร ั บ การตรวจทาง จั ก ษุ ว ิ ท ยา
ก็ได้รับการสงสัยว่าเป็นโรค Adolescent Cystinosis เช่นกัน การรายงานผู้ป่วยฉบับนี้ นับเป็นการรายงานผู้ป่วย
Cystinosis ครัง้ แรกในประเทศไทย
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