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culocerebrorenal syndrome, also known as Lowe syndrome, is
an X-linked recessive disorder which first reported by Lowe et al
in 1952.1 Primary clinical manifestations include congenital cat-

haract, mental retardation and renal tubular dysfunction (Fanconi syn-
drome). The severity of the renal disease can vary between patients and
most of them are asymptomatic at birth. Renal disease can also lead to
the development of rickets. Reported prevalence is only a few cases per
100.000-500.000 births.2,3 The responsible gene, located at Xq26.1m, is

Ricketsial Findings: Presenting As
Features of Oculocerebrorenal Syndrome

(Lowe Syndrome): Case Report

AABBSSTTRRAACCTT  Oculocerebrorenal syndrome of Lowe is an X-linked recessive disorder that
predominantly affects males and characterized by growth and mental retardation, congenital
catharact and renal tubular dysfunction. The responsible gene locus product plays a role in Golgi
vesicular transport. A 6-years-old boy with bilateral congenital cataracts, radiological and
examination findings of rickets and developmental delay was presented. Radiography showed the
typical radiological findings of rickets; the distal ends of upper and lower limbs were widered,
concave and frayed. Also T1-weighted magnetic resonance images were showed hypointense lesions
while the proton magnetic resonance spectroscopy revealed a myoinositol peak at 3.56 ppm
suggesting the presence of gliosis on bilateral subcortical white matter. Rickets accompanied to
Lowe syndrome is rarely reported in the literature. 
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ÖÖZZEETT  Lo we ’un okü lo se reb ro re nal sen dro mu; X’e bağ lı re se sif ge çiş li, bü yü me ge ri li ği, men tal re-
tar das yon, kon je ni tal ka ta rakt ve tü bü ler dis fonk si yon ile ka rak te ri ze olup, da ha çok er kek le ri et -
ki le mek te dir. So rum lu tu tu lan ge nin sen te zi Gol gi ve zi kü ler trans por tun da gö rev al mak ta dır. Çalış-
mada, iki ta raf lı kon je ni tal ka ta rak tı olan, rad yo lo jik ve fi zik mu a ye ne bul gu la rı ile ge liş me ge ri li -
ği ve ri kets tes pit edi len 6 ya şın da bir er kek has ta su nul muş tur. Rad yog ra fi de, ri ket sin ti pik bul gu la rı
olan alt ve üst eks tre mi te le rin dis tal uç la rın da ge niş le me, kon kav laş ma ve fır ça lan ma lar gö rül müş -
tür. Ay rı ca, T1 ağır lık lı ma nye tik re zo nans gö rün tü le me de hi po in tens lez yon lar ve pro ton ma nye -
tik re zo nans spek tros ko pi de çift ta raf lı sub kor ti kal be yaz mad de de gli ozi si des tek le yen 3.56 ppm’de
miyo i no si tol pi ki gö rül müş tür. Ri ket sin eş lik et ti ği Lo we sen dro mu olgu la rı li te ra tür de na di ren bil -
di ril miş tir. 
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cal led OCRL1 and it en co des a phosp ha tidy li no -
si tol-4, 5-bip hosp ha te-5 phosp ha ta se that is fo -
und in Gol gi comp lex.3 A mu ta ti on in the OCRL1
ge ne lo cus ca u ses this syndro me by a re duc ti on
of the OCRL1 pro te in. We re port, a 6-ye ars-old
boy with the cli ni cal fe a tu res of Lo we syndro me
who has dis tinct ra di o lo gi cal and exa mi na ti on
fin dings of ric kets. Our pur po se is to check out
cli ni cal fe a tu res of Lo we syndro me that was pre-
sen ted with ric kets and emp ha si ze the di ag nos tic
im por tan ce of pro ton mag ne tic re so nan ce spec-
tros copy. 

CA SE RE PORT

A 6-ye ars-old boy was ad mit ted to our hos pi tal
suf fe ring from dif fi culty in wal king for six months.
He was a term baby and bor ned by spon ta ne o us
va gi nal way with a birth we ight of 2950 g and bi-
la te ral con ge ni tal cat ha racts. The pe ri na tal his tory
was un re mar kab le but he had mo tor de ve lop men -
tal de lay and any se i zu res we re not ob ser ved. He
was not gi ven vi ta min D or mul ti vi ta min com bi -
na ti ons du ring in fancy and then. Fa mily his tory
re ve a led that he was born out of a con san gu i ne o -
us mar ri a ge and has thre e brot hers who we re in
go od he alth.

His he ight was 105 cm (< 3 p, -2.6 SDS), we -
ight was 13 kg (< 3 p, -4.4 SDS) and oc ci pi tal front
cir cum fe ren ce was 47.5 cm (< 3 p, -2.4 SDS). Fron -
tal bos sing, small no se, de ep-set eyes, nor mally
pla ced lar ge ears, ele va ted pa la te, bi la te ral ca ta -
racts, mul tip le de for med to oth in the mo uth, ‘O
bi nes’ de for mity with rac hi tic ro sa ri es we re exa -
mi na ti on fin dings. He was using eyeg las ses. Ot her
exa mi na ti on fin dings we re all nor mal. La bo ra tory
as sess ment re ve a led; hyper cal ca e u ri a (uri ne cal ci -
um con cen tra ti on was ≥ 4 mg/kg/day), hypo ka li e -
mi a (2.4 mEq/L, nor mal ran ges we re 3.6-5.1)
hypo nat re mi a (125.9 mEq/L, nor mal ran ges we re
136-144) and me ta bo lic aci do sis (pH: 7.29; PCO2:
30.1; HCO3: 10.1 mmol/L and ba se ex cess: 7.6
mmol/L). Se rum cal ci um, phosp ho rus, al ka li ne
phosp ha ta se and pa rat hor mo ne le vels we re; 9.2
mg/dL (nor mal ran ges 8.9-10.3), 2.9 mg/dL (nor-
mal ran ges 3.7-4.7), 354 u/L (nor mal ran ges 0-500)
and 31 pg/mL (nor mal ran ges 8-76), res pec ti vely

and all va lu es control led tre e months con se cu ti -
vely. The re was no glu co su ri a, ho we ver pro te i nu -
re a (19 mg/m2/ho ur) was sig ni fi cant. Al so tu bu lar
re ab sorp ti on of phosp ho rus was 82% (nor mal ran -
ge %93 <), uri ne Ca/Cr, PO4/Cr we re 0,65 (nor mal
ran ges 0.04-0.8) and 1.02 (nor mal ran ges 1.2-5) re-
s pec ti vely. Ot her bi oc he mi cal and hor mo nal
analy ses we re nor mal. Re nal ul tra so nog raphy
(USG) de mons tra ted mic ro cal cu les in the re nal
pa rench yma. On ra di og raphy; the epiph yses of ra-
di us and ul na ap pe a red wi de red, con ca ve and fra -
yed (Fi gu re 1a, b). Ne vert he less a spon ta ne o us
frac tu re was de ter mi na ted on the right kne e. Bi la -
te ral sub cor ti cal cystic le si ons we re de tec ted on
cra ni al mag ne tic re so nan ce ima ges (MRI) and pro-
ton mag ne tic re so nan ce spec tros copy of sub cor ti -
cal whi te mat ter sho wed a myo i no si tol pe ak at
3.56 ppm sug ges ting the pre sen ce of gli o sis (Fi gu -
re 2a, b). He was tre a ted with oral ad mi nis tra ti on
of 0.5 µg/day cal cit ri ol. Al so al ka li ne supp le men -
ta ti on inc lu ding so di um, po tas si um cit ra te and so -
di um bi car bo na te we re ad ded on the the rapy.
Be ca u se of the dec re a sed se rum phosp ho rus le vels

FIGURE 1: (a) The expension of the wrists due to rickets,(b) Bilateral widered,
concave and frayed epiphyses of radius and ulna on radiography.

FIGURE 2: (a) Normal signal on b= 1000 s/mm2 and, (b) high ADC (appar-
ent diffusion coefficient) values on subcortical white matter on diffusion mag-
netic resonance imaging, (b) Moderate myoinositol peak on proton magnetic
resonance spectroscopy at 3.56 ppm.
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and tu bu lar re ab sorp ti on of phosp ho rus, rep la ce -
ment tre at ment was gi ven. On fol low up, his dif-
fi culty in wal king re co ve red in 6 months and all
la bo ra tory pa ra me ters of uri ne and se rum be ca me
to nor mal.

DIS CUS SI ON

The cli ni cal di ag no sis of Lo we syndro me is ba sed
on spe ci fic oph thal mo lo gic, nu ro lo gic and re nal
ab nor ma li ti es.4 Our pa ti ent is di ag no sed as Lo we
syndro me ba sed on cli ni cal and la bo ra tory fin-
dings. 

Es sen ti ally, re nal fin dings of Lo we syndro me
vary bet we en pa ti ents and the se ve rity of re nal di -
se a se chan ges from asym pto ma tic to chro nic re -
nal fa i lu re. Me ta bo lic aci do sis du e to pro xi mal
tu bu lar bi car bo na te was ting and hypop hosp ha te -
mi a du e to re nal phosp ha te was ting can be re la -
ted with po or growth. Ot her wi se re nal phosp ha te
was ting is as so ci a ted with re nal ric kets, os te o ma -
la ci a and pat ho lo gi cal frac tu res. In ad di ti on to the
com monly se en tu bu lar dysfunc ti on, se ve ral glo -
me ru lar chan ges ha ve be en re cog ni zed such as
glo me ru lar scle ro sis, thic ke ning of ba se ment
mem bra nes and fu si on of the fo ot pro ces ses.3 Re-
cently, in cre a sed uri ne re ti nol bin ding pro te in
and N-acetyl-glu co sa mi ni da se ha ve be en used for
de tec ting early pro xi mal tu bu lar dysfunc ti on in
Lo we syndro me.5

Whi le ad mit ting to our cli nic the pri mer 
comp la int of our ca se was dif fi culty in wal king
which might be a rac hi tic symptom. Al so cli ni cal
exa mi na ti on re ve a led the rac hi tic fin dings such as
‘O bi nes’ de for mity and rac hi tic ro sa ri es. Yet, the
re a son that re min ded us to re se arch de ta i led was
bi la te ral con ge ni tal ca ta ract which was ac com pa -
ni ed to ric ket si al fin dings.  Signs of ric kets we re
sho wed ra di o lo gi cally al so with the nor mal se rum
pa rat hor mo ne, cal ci um and dec re a sed phosp ha te
le vels. Ho we ver hyper cal ca e u ri a, pro te i nu re a we -
re sig ni fi cant and tu bu lar re ab sorp ti on of phosp -
ho rus was dec re a sed. Re nal cal cu le for ma ti ons
we re de tec ted on ul tra so nog raphy. It co uld be re-
la ted with hyper cal ca e u ri a and me ta bo lic aci do sis.
Al so hyper cal ca e u ri a, phosp ho ru re a and me ta bo lic

aci do sis we re all ca u sed ric kets to get her in our pa-
ti ent. It is known that the se ve rity of re nal di se a se
chan ges from asym pto ma tic to Fan co ni syndro me.
So, uri ne and blo od analy sis of the ca se sho wed the
la bo ra tory fin dings of Fan co ni syndro me.

Ca ta ract is the ma jor fin ding of all cli ni cal fe -
a tu res as in our pa ti ent. It de ve lops in ute ro and is
ca u sed by al te red mig ra ti on of the crystal li ne em-
b ryo nic epit he li um.6 Nystag mus, cor ne al and con-
junc ti val che lo ids are the ot her eye as so ci a ted
fin dings.7 Al so, in comp le te len ti cu lar opa ci ti es we -
re re por ted.8 Our ca se had bi la te ral cat ha ract and
was not ope ra ted be fo re.

Un for tu na tely ner vo us system is af fec ted in
the di se a se. Hypo to ni a is usu ally pre sent at birth
and suc ti o ning prob lems may oc cur. Men tal prob-
lems are not usu al but abo ut 10% of pa ti ents show
slight men tal re tar da ti on with an IQ of 50 or less.3

Al so, cog ni ti ve im pa ir ment, be ha vi o ral dis tur ban -
ces, mo tor mi les to ne de lay, aref le xi a and se i zu res
can be ob ser ved.9 In the pre sent pa ti ent the re was
not any ne u ro lo gi cal symptoms or signs ex cept the
hypo to ni a at birth and mo tor de ve lop men tal de lay
la ter on. Elec trom yog ram and mo tor and sen si ti ve
ve lo city are nor mal in the se pa ti ents. On cra ni al
MRI; ven tri cu lo me galy, pe ri ven tri cu lar cysts that
the in ten si ti es vary bet we en T1 and T2-we igh ted
ima ges and fo cal or dif fu se mye lin pal lor can be
sho wed. But, pro mi nent myo i no si tol pe aks sug ges -
ting the pre sen ce of gli o sis on pro ton mag ne tic re s-
o nan ce spec tros copy at 3.56 ppm is typi cal. Al so on
dif fu si on MRI nor mal sig nal on b= 1000 s/mm2 and
high ap pa rent dif fu si on co ef fi ci ent (ADC) va lu es
ha ve be en ga i ned.10 Ho we ver the se le si ons we re
not cor re la ted with the se ve rity of cli ni cal ma ni -
fes ta ti ons.11 

Pro ton mag ne tic re so nan ce spec tros copy is a
very pro mi sing tech ni qu e that pro vi des in vi vo bi -
oc he mi cal in for ma ti on on a va ri ety of bra in com-
po unds. Al so spec tros copy can be used to mo ni tor
the ef fec ti ve ness of the rapy for me ta bo lic di sor -
ders.12 In dif fe rent di se a ses a va ri ety of rep re sen ta -
ti ve re so nan ces are de tec ted, for examp le;
N-acety lyas par ta te pe ak at 2 ppm in ad re no le u -
kodys trophy, myo ino si tol pe ak at 3.56 ppm in Lo -
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we syndro me and lac ta te pe ak at 1.33 ppm in mi to-
c hon dri al di se a ses. 

In the pre sent ca se MRI sho wed hypo in ten -
se le si ons on T1- we igh ted ima ges in the bi la te ral
sub cor ti cal whi te mat ter whi le the le si ons ap pe -
a red hype rin ten se on T2-we igh ted ima ges. The
pro ton spec tros co pic study of the sub cor ti cal

whi te mat ter sho wed a myo ino si tol pe ak at 3.56
ppm sug ges ting the pre sen ce of gli o sis (Fi gu re 2a,
b).

In conc lu si on; Lo we syndro me is typi cally di-
ag no sed with cli ni cal and la bo ra tory fin dings in our
ca se. Al so, ra rely ric kets can be oc cu red as a com-
pa nent of Fan co ni syndro me in the se pa ti ents.
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