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................................................. Rezumat oo

Sindromul Turner-Kieser sau Nail Patella Syndrome (sin-
dromul unghie-pateld — SUP) este o afectiune ereditar3 rar3,
transmisd autosomal dominant, asociatd cu onicodisplazie,
absenta sau hipoplazia patelei, exostoze pe oasele iliace,
pterygium antecubital, subluxatie sau hipoplazie de cap ra-
dial si nefropatie, ca si complicatie sistemicd mai importanta.

Aceastd afectiune este rezultatul mutatiilor suferite de
gena LMX1B, recent localizatd la locusul cromozomial
9q34.1.

Prezentam cazul unei paciente in varstd de 4 ani cu
SUP, care prezinta pterygium antecubital, absenta bilater-
ald a patelelor si onicodisplazie. Nu a fost doveditad afec-
tarea renald sau altd afectiune sistemicd asociata.

O ateld activa de extensie a fost aplicatd preoperator pe o
perioada de 2 luni. S-a intervenit chirurgical efectudndu-se o
plastie in Z, elongarea tendoanelor flexoare ale cotului si
capsulotomie. Unghiul de extensie a fost crescut la 150 de
grade. Aceeasi ateld activad a fost aplicatd si postoperator,
crescand unghiul de extensie la 165°.

Mama pacientei, In varsta de 45 de ani, prezintd aceleasi
manifestari clinice si a fost operatd in urma cu 25 de ani cu
rezultate functionale satisfacdtoare. Amandoud pacientele
prezentate mai sus traiesc o viata aproximativ normala.

Tratamentul combinat, bazat pe corectie chirurgicald si
ateld dinamica, oferd rezultate mai bune, dar aplicarea
postoperatorie ar trebui prelungitd la mai mult de 6 luni
daca se doreste persistenta rezultatelor.

Diagnosticul prenatal este posibil astdzi prin metoda
ecografica, markeri ADN si eventual prin biopsie renala.

............................................. Introducere ...

Pterygium antecubital congenital'? asociat cu onico-
displazie (90%) (hipoplazie, fisuri, modificéri de culoare)
afectand in special policele, exostoze pe oasele iliace (80%)%*
si absenta congenitald a patelei (60%)° constituie impreuna
sindromul Turner-Kieser sau osteo-onicodisplazia eredi-
taras’.

Raportul lui Little din 1898 este considerat ca prima
descriere a acestui sindrom. Peste 400 de cazuri au fost
raportate pana in prezent. Acest sindrom reprezintd o afec-

................................................. Abstract o

The Turner-Kieser or Nail Patella Syndrome (NPS) is a
rare hereditary disorder inherited with the autosomal domi-
nant mode, associated with onychodysplasia, hypoplastic
or absent patellae, iliac horns, antecubital pterygia, hypopla-
sia or subluxation of the radial head, and nephropathy as
the more serious systemic complication.

It results from mutations in LMX1B gene, recently
mapped at the 9g34.1 chromosomal locus.

We report a 4 years old patient with NPS presenting
with bilateral antecubital pterygia, bilateral absent patel-
las and onychodysplasia. Renal or other systemic involve-
ment was not proved.

A dynamic extension splint was applied preoperatively
for 2 months. She was then operated with “Z” plastic
surgery, elongation of the elbow flexor tendons and a cap-
sullotomy. The extension angle was increased to 150°. The
dynamic splint was postoperatively applied, further
increasing the extension angle to 165°.

The patient’s mother, 42 years old, had exactly the
same clinical findings and was also operated 25 years ago
with satisfactory functional results. Both above men-
tioned patients live an almost normal life.

Combined therapy of dynamic splints and surgical cor-
rection gives better results, but postoperative application
of the splint should be prolonged for more than six
months if these results are to be preserved.

Prenatal diagnosis is today possible with ultrasounds,
DNA markers and possibly kidney biopsy.

eetrOduction

Congenital antecubital pterygium!? combined with
onychodysplasia (90%) (hypoplasia, splitting, discol-
oration) most frequently of thumbnails, iliac horns
(80%)3#, congenital patella absence (60%)° constitutes the
Nail Patella Syndrome ( NPS) or Turner Kieser syndrome
or hereditary osteo-onychodysplasia®’.

Little’s report in 1897 is credited as the initial descrip-
tion of this syndrome. Over 400 cases have been reported.
It is a congenital disease inherited as autosomal dominant.
The responsible gene has been mapped at the 9q34.1 chro-
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tiune rard, transmisd autosomal dominant. Gena responsa-
bild a fost localizata pe locusul cromozomial 9q34.16%1112 si
reprezintd metalaxa genei LMX1B, desi au fost identificate
doud gene distincte (una pentru forma cu nefropatie si alta
pentru forma non-nefropaticd)*.

De asemenea, pot coexista o serie de alte manifestari
cum ar fi: coasta cervicald, hipoplazia condilului lateral
femural si a condililor humerali (capitellum), extremitatii
proximale a fibulei, hipoplazia capului radial®, aplazia
pectoralului mic, a muschilor biceps, triceps si cvadriceps,
scolioza si vasculita poliarterita-like!?.

Afectiunea este obisnuit acompaniatd de afectare renala'®
13141516 cu grad de severitate variabil (albuminurie, hema-
turie, glomerulonefritd, hipertensiune, insuficienta renal's)
sau de afectiuni oftalmice (microfakie, cataractd, keratocon,
glaucomV), boli de colagen (sindrom Goodpasture'®), ano-
malii congenitale ale ureterelor, vezicii urinare si prostatei,
modificari faciale!, despicatura de buza sau de palat, pierderi
senzoriale ale auzului si, ocazional, retard mental sau sicozis.

Morfogeneza membranei bazale glomerulare (MBG)"
este esentiald pentru functia renald. Componenta majord a
matricei tuturor membranelor bazale (MB) o reprezintd
colagenul heterotrimetric de tip IV, alcatuit din 6 lanturi
alfa 1-6. MBG este alcatuitd din lanturi alfa 3(IV), alfa
4(IV) si alfa 5(IV). Aparitia SUP se datoreazd mutatiilor
genei LMX1B, ce codifica factorul de transcriptie a homeo-
domeniului LIM. Unii pacienti prezintd o afectiune renald
asociata de tip nefrotic, caracterizatad prin modificari ultra-
structurale tipice ale MBG. La soarecele LMX1B expresia
atat a colagenului alpha 3(IV) cAt si alpha 4(IV) este puter-
nic diminuata la nivelul MBG. Mai mult, LMX1B se leaga
de o prezumtiva secventd enhancer a intronului 1 a
COL4A4, atat umand cit si a soarecilor, si supraregleaza
constructiile raportor ce contin aceasta secventd enhancer-
like. In acest sens, este evident cd LMX1B regleaza in mod
direct expresia coordonatd a colagenului alfa 3(IV) si alfa
4(IV) necesar morfogenezei normale a MBG si cd modi-
ficarile reglarii ei in MBG contribuie la aparitia afectarii
renale in SUPY.

Prezentarea cazurilor

Cazul 1: Pacientd in varstd de 4 ani se prezintd in
Ambulatorul Clinicii noastre pentru tratamentul pterygiu-
mului antecubital bilateral congenital (Fig. 1).

Articulatia cotului, bilateral, se afla in flexie, extensia
nefiind permisa dincolo de 90° iar tegumentul si muscu-
latura flexorie subiacentd formeaza o coarda rigida care
limiteaza extensia.

Pacienta prezintd, de asemenea, absenta bilaterald a
patelei (Fig. 3 a si 3 b), hipoplazia si subluxatia capetelor
radiale (Fig. 4 a, 4 b) si onicodisplazie in special a policelui
(Fig. 5 a, 5 b). A fost amdnuntit investigatd la Clinica de
Pediatrie In urma cu un an si au fost excluse afectarea
renald si cardiacd sau orice alte afectiuni sistemice.

In mai 2001 am decis aplicarea preoperatorie a unei
atele active de extensie tip Orthotec pentru aproximativ 2
luni (Fig. 2).

In august 2001 s-a intervenit chirurgical la cotul sting,
practicAndu-se o incizie In Z pe fata anterioard a cotului.
S-a practicat plastia in Z pentru tegument (Fig. 6 a, 6 b)
precum si eliberarea si elongarea tendoanelor flexoare ale

mosomal locus®%1112 and it is a metallaxis of the LMX1B
gene, although two separate genes have been identified
(one for the nephropathic form and one for the non-
nephropathic)'.

Multiple other malformations may coexist: cervical rib,
hypoplasia of the lateral femoral condyle and the humeral
condyles (capitellum), small head of fibula, hypoplasia of
head of radius?, aplasia of pectoralis minor, biceps, triceps,
quadriceps muscles, scoliosis, polyarteritis-like vasculitis'?.

It is commonly accompanied by renal disease!®13141516
of variable severity (albuminuria, hematuria, glomeru-
lonephritis, hypertension, renal failure!®) or ophthalmic
problems (microphakia, cataracts, keratoconus, glauco-
ma"), collagen disease (Goodpasture syndrome’®), congen-
ital anomalies of ureters, bladder and prostate, facial
abnormalities!, cleft lip or palate, sensorineural hearing
loss and occasionally mental retardation or sycosis.

Glomerular Basement Membrane (GBM)! morphogene-
sis is critical for kidney function. Heterotrimetric type IV
collagen, composed of six alpha-chains (1-6), is the major
matrix of all basement membranes (BM). GBM contains the
alpha 3(IV), alpha 4(IV), alpha 5(IV) chain. NPS is caused by
mutations in LMX1B, encoding a LIM homeodomain tran-
scription factor. Some patients have nephrosis-associated
renal disease characterized by typical ultrastructural abnor-
malities of GBM. In LMX1B mice, expression of both alpha
3(1V) alpha 4(IV) collagen is strongly diminished in GBM.
Moreover LMX1B binds specifically to a putative enhancer
sequence in intron 1 of both mouse and human COL4A4
and upregulates reporter constructs containing this
enhancer-like sequence. Therefore is evident that LMX1B
directly regulates the coordinated expression of alpha 3(IV)
and alpha 4(IV) collagen required for normal GBM morpho-
genesis and that its dysregulation in GBM contributes to the
renal pathology and nephrosis in NPSY.

Case 1: Female patient, 4 years old, visited the
Outpatient Clinic of our Department for treatment of
congenital bilateral antecubital pterygium (Fig. 1).

Elbows are in flexion, at least 90°, further extension is
impossible, and the skin and the underlying flexor muscles
of the elbow form a stretched cord and limit the extension.

The patient also presented congenital bilateral absence
of patella (Fig. 3 a, 3 b), hypoplasia and subluxation of the
head of radii (Fig. 4 a, 4 b), onychodysplasia, especially of
the thumbnails (Fig. 5 a, 5 b).

She was thoroughly checked at the Children’s Hospital
a year ago and renal, heart or other systemic disease was
excluded.

In May 2001 we decided to apply an Orthotec type,
preoperative, dynamic, extension splint for about 2
months (Fig. 2).

In August 2001 she was operated at the left elbow, with
a “Z” incision at the anterior surface of the elbow. A “Z”
plastic surgery of the skin was done (Fig. 6 a, 6 b), as well as
an elongation or release of the tendons of the flexors of the
elbow (anterior brachialis, radiohumeral, flexors and exten-
sors of the wrist) and a partial release of the biceps without
tenotomy. A capsullotomy was then done and the extension
angle of the elbow increased up to 155° (Fig. 6 a, 6 b).
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i
Fig. 1. Pacienta nr. 1: pterygium antecubital bilateral (stdnga cu, dreapta Fig. 2. Pacienta nr. 1 aplicarea preoperatorie a atelei dinamice (stinga) —
fara ateld) / Patient nr. 1: bilateral antecubital pterygia (left with pozitia de extensie maxima posibild / Patient nr. 1: Preoperative
splint-right without splint). application of dynamic splint (left) — full possibly extension position.

Fig. 3. Pacienta nr. 1: a. absenta bilaterald a spatelei (Rx din fata). b. absenta bilaterala a patelei — patela stangd (Rx fata-profil) /

Patient nr 1: a. bilateral absence of patella (Xray-face). b. bilateral absence of patella — Left patella (Xray face-profile).

e

Fig. 5. Pacienta nr. 1, onico-displazia tipica a policelui: a. dreapta. b. stdnga / Patient nr. 1, thumb typical onychodysplasia: a. right. b. left.
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Fig. 6. Pacienta nr. 1: a. aspect postoperator din profil al plastiei in “Z” (unghiul la nivelul cotului 155°). b. aspect postoperator din fata al plastiei in

“Z” / Patient nr 1: a. postoperative profile view of “Z” skin incision (elbow angle=155°). b. postoperative face view of “Z” skin incision.

r

Fig. 7. Pacienta nr. 2: pterygium antecubital bilateral operat cotul drept /
Patient nr.2: bilateral antecubital pterygia operated — right elbow.

cotului (brahial anterior, radiohumeral, flexorii si exten-
sorii ale méinii) si o eliberare partiald a bicepsului fara
tenotomie. S-a practicat capsulotomia si unghiul de exten-
sie al cotului a crescut pand la 155° (Fig. 6 a 51 6 b).

Dupa sutura tegumentului a fost aplicatd aceeasi ateld
activad de extensie progresiva si unghiul final de extensie a
fost de 165°. Dupa indepartarea atelei unghiul de extensie
a fost redus cu 15-20° (urmarire pe 6 luni).

Cazul 2: Mama pacientei prezentate anterior, in varstad
de 42 de ani, a prezentat exact aceleasi manifestari clinice
(Fig. 7, 8, 9) adicd absenta bilaterald a patelei, pterygium
antecubital bilateral si onicodisplazie. A fost operatd in
clinica noastrd in urma cu 25 de ani de catre un chirurg
plastician practicAndu-se o plastie in Z si elongarea flexo-

Fig. 8. Pacienta nr. 2: pterygium antecubital bilateral operat cotul stang /
Patient nr.2: bilateral antecubital pterygia operated — left elbow

Fig. 9. Pacienta nr. 2: onicodisplazia tipica a policelui (bilateral) /
Patient nr. 2: thumb typical Onychodisplasia (bilateral)

After skin suture the same dynamic splint of progressive
extension was applied and the final extension angle was 165°.

After the splint was removed the extension angle was
reduced by 15-20° (6 months follow-up).

Case 2: Patient’s No 1 mother, 42 years old, had exactly
the same clinical findings (Fig. 7, 8, 9), that is bilateral absence
of patellae, bilateral antecubital pterygium, onychodysplasia.

She was operated in our hospital 25 years ago, by a
plastic surgeon with a “Z” plasty and elongation of the
flexors of the elbow with satisfactory functional results
(elbow angle 120-125°).

Patient’s No 2 sister, 45 years old, with the same clini-
cal presentation, was also operated bilaterally with compa-
rable results.
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rilor cotului cu rezultate functionale satisfacdtoare (un-
ghiul cotului de 120-125°).

Sora acestei paciente, In varstd de 45 de ani, cu aceleasi
manifestari, a fost operatd bilateral cu rezultate comparabile.

Nici una din cele trei paciente nu a prezentat manifes-
tari renale, oftalmice sau alte afectiuni sistemice si trdiesc o
viatd aproape normald in ceea ce priveste auto-servirea,
Intrucit Imbundtatirea deschiderii unghiului cotului de la
90° la 120-125° i-a oferit acestuia o functie satisfacatoare.
Rezultatul estetic este moderat.

Discutii

......... J.

Pacientii cu SUP care au pterygium antecubital conge-
nital dar nu prezintd afectare renald sau altd afectare siste-
mica (boala de colagen, vasculita, afectiuni oftalmice) pot
dobandi in urma interventiei chirurgicale un unghi de
extensie a cotului satisfacator si duc o viatd normald cu
capacitate de auto-servire suficienta.

Cu toate acestea, pacientii nu par a aprecia imbuna-
tatirea unghiului de extensie a cotului cu 30-40°, conside-
rdnd-o nesatisfacdtoare, evident in comparatie cu omul
sdnatos. La fel, nu sunt foarte satisfacuti de rezultatele
estetice.

Absenta patelelor nu afecteaza activitatea pacientului
decit in ceea ce priveste performanta.

Cand pacientul este supus unui tratament combinat cu
ateld activa aplicatd preoperator si corectie chirurgicala,
rezultatele sunt mai bune si unghiul de deschidere a cotu-
lui poate ajunge la 150°.

Aplicarea postoperatorie a atelei poate deschide unghiul
pana la 165° — lucru care este posibil datoritd fortelor de
distensie progresive si continue aplicate elementelor capsu-
loligamentare (insidios).

Se pare totusi cd aplicarea atelelor, chiar numai partiala
sau nocturng, trebuie continuatd mai mult de 6 luni post-
operator pentru pastrarea unghiului de deschidere obtinut.

Datorita riscului existentei unei afectiuni renale®151620
sau a altor complicatii (glaucom, vasculitd, malformatii
severe) in SUP diagnosticul prenatal este esential pentru
familiile afectate®™.

Severitatea afectdrii renale pare a fi extrem de variabil,
mergand de la:

1. Afectiuni minore: nefrolitiazd, anomalii congenitale ale
ureterelor si vezicii urinare, pana la

2. Afectiuni majore: hematurie micro- si macroscopicd, albu-
minurie subclinicd, pana la sindrom nefrotic adevarat,
hipertensiune, glomerulonefrita si insuficienta renala.

O persoana cu SUP are un risc de 1:4 de a avea un copil
cu afectiune renald si 1:10 de a avea un copil care s& dezvol-
te insuficientd renald. In general afectiunea renald este
gasita in 48% din pacientii cu SUP.

Diagnosticul prenatal®?! este astazi posibil. Ecografic
afectiunea poate fi detectatd in a 6-a luna de sarcina®.
Feingold a raportat prima datd in 1998 utilizarea ultra-
sunetelor pentru diagnosticarea sindromului in al 3-lea
trimestru de sarcind?!. Totusi, utilitatea unui diagnostic
atdt de tardiv este limitatd, dar publicatii recente au
prezentat diagnosticul prenatal precoce ultrasonografic'.

Mclntosh et al. au diagnosticat In 1999 acest sindrom
la un fat folosind markeri ADN pentru detectarea mutatiei
genei LMX1B si sarcina a fost intreruptd la 15 sdptamaéni,

Kepenekidis, M.Z. Goudesidou et al.

None of the three patients had any renal, ophthalmic
or other systemic disease and live an almost normal life, as
far as it concerns their self-help, since the improvement of
the width of the elbow angle from 90° to 120-125° made
the function of the joint satisfactory. The aesthetic result
is moderate.

Discussion

Patients with NPS who have congenital antecubital
pterygium, but no renal or other systemic disease (collagen
disease, vasculitis, ophthalmic disease) when they are
operated they may gain a satisfactory flexion angle of the
elbow and live an almost normal life, helping themselves
sufficiently.
However, patients do not seem to appreciate the
improvement of the width of the angle of their elbow by
30—40°, considering it unsatisfactory, obviously comparing
it with that of normal people. Similarly they are not very
satisfied with the aesthetic result.
Patellae absence is not inhibiting the patient’s activity
except for performance.
When the patient is submitted to combined therapy of
dynamic preoperative splints and a surgical correction of
the pterygium the results are even better and the elbow
angle may reach 150°.
Postoperative application of the splint may widen the
angle up to 165° which is succeeded by the continuous
progressive distension forces applied to the capsulloliga-
mental elements (creeping forces).
It seems though that the application of the splint, even
partial or nocturnal, should be continued for more than six
months after the operation so that the obtained angle is
preserved.
Because of the risk for kidney disease®!31620 or other
complications (glaucoma, vasculitis, severe malforma-
tions) in the NPS, prenatal diagnosis is essential for the
affected families?s.
The severity of the renal disease vary greatly and may be:
1. Minor: nephrolithiasis, congenital anomalies of the
bladder and ureters, and

2. Major: microscopic or macroscopic hematuria, albuminuria
subclinical to true nephritic syndrome, hypertension,
glomerulonephritis syndrome, renal failure.

A person with NPS has a risk of 1:4 of having a child
with renal disease and 1:10 of having a child in whom
renal failure will develop. Generally renal disease is found
in about 48% of patients with NPS.

Prenatal diagnosis!>?! is today possible.

Ultrasounds may detect the disease as early as the 6th
month of pregnancy®. Feingold first reported in 1998 the
use of ultrasounds for the diagnosis of the syndrome in the
3rd trimester?'. The usefulness though of such a delayed
diagnosis is limited and more recent publications report
early prenatal diagnosis by ultrasonography.!

Mclntosh et al in 1999 diagnosed the syndrome in a
fetus using DNA markers to detect the LMX1B mutation,
and the pregnancy was terminated at 15 weeks, but mole-
cular diagnosis cannot predict the presence of kidney dis-
ease or its severity.

Today there is strong interest in performing early pre-
natal kidney biopsy, especially after the report of a kidney
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dar diagnosticul molecular nu poate prezice prezenta sau
severitatea afectiunii renale.

Astazi se dezvoltd un puternic interes In sensul efectuarii
biopsiei renale prenatale precoce, in special dupd raportarea
unei biopsii renale ce a pus in evidentd modificari tipice de
SUP la fatul unei mame diagnosticate cu SUP?, ce a fost
avortat spontan la 18 saptamani de sarcina®.

Diagnosticul diferential se face cu alte sindroame care au
ca manifestare pterygium antecubital: sindromul Escobar
(sindromul pterygiumului multiplu) unde pterygium coli,
axilar, popliteal si al zonelor intercrurale, camptodac-
tilia, sindactilia, cryptorhidia, scolioza, cifoza, micro-
gnatia, despicatura de palat, statura mica si patele absente
sau displazice sunt alte manifestari des intalnite.
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