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REZUMAT

Obiective. Trisomia 21 este cea mai frecventa cromozomopatie autozomala. Tabloul clinic cuprinde dis-
morfism, retard in dezvoltare si sindrom malformativ. In prezent, in Romaénia diagnosticul citogenetic se
stabileste tardiv. Studiul de fata si-a propus evaluarea sindromului malformativ actual si corelarea elementelor
acestuia cu modificarile citogenetice.

Material si metoda. Am efectuat un studiu observational in care au fost inclusi 136 de pacienti cu trisomie
21 provenind din Compartimentul Genetica al Spitalului Clinic de Urgenta pentru Copii, Cluj-Napoca, si din
Clinica Pediatrie a Spitalului Clinic de Urgenta pentru Copii ,Grigore Alexandrescu®, Bucuresti. Pacientii au
fost evaluati din punct de vedere al malformatiilor congenitale asociate.

Rezultate. In 91,2% dintre cazuri s-a stabilit diagnosticul de trisomie 21 omogené&. Cariograma a fost efec-
tuata tardiv, in medie la 1 an 6 luni. 94,1% au asociat cel putin o malformatie congenitala, 36,8% numarand
patru sau mai multe. Au fost prezente in ordine descrescatoare a frecventei urmatoarele malformatii: osteo-
articulare, tegumentare, cardiace, genitale masculine, digestive, reno-urinare, musculare, oculare, ale apa-
ratului respirator si tiroidiene la: 86%; 66,2%; 52,2%; 21,7%; 18,4%; 8,1%; 8,1%; 7,4%; 2,9% si respectiv
1,5%. Nu s-au evidentiat diferente semnificative intre pacientii cu trisomie 21 omogena si cei cu mozaicism.
Concluzii. Tabloul clinic la pacientii cu trisomie 21 a suferit modificari in ceea ce priveste sindromul
malformativ, prevalenta constatata a unora dintre malformatiile considerate specifice fiind mai mica sau
malformatiile lipsind la 5,9% dintre pacienti. Nu au existat diferente in functie de modificarile citogenetice
constatate.

Cuvinte cheie: trisomia 21, sindrom malformativ

INTRODUCERE

Trisomia 21 este cea mai frecventa cromozomo-
patie autozomala. Desi dismorfismul este evident
de la nastere, diagnosticul citogenetic se stabileste
tardiv pentru majoritatea cazurilor in tara noastra,
din cauza numarului redus de laboratoare in care
este posibila efectuarea cariotipului (1).

Tabloul clinic al bolii cuprinde dismorfism cra-
nio-facial, sindrom malformativ si retard in dez-
voltare (2-7). In Europa, trisomia 21 este respon-
sabilda de 8% dintre anomaliile congenitale inre-
gistrate (8). Acesti pacienti asociaza malformatii
cardiace, cel mai frecvent canal atrio-ventricular
comun sau defect de sept interventricular (3;7;9);

respiratorii: stenoza traheala, laringotraheomalacie
(3:8); digestive: atrezii/stenoze, boald Hirshprung,
hernie diafragmatica, hernie ombilicala (3;10-12);
reno-urinare: hidronefroza, agenezie/hipoplazie re-
nald (3;8;11); genitale la sexul masculin: organe
genitale externe hipoplazice/malformate, criptor-
hidie (2); endocrine: hipoplazie/aplazie tiroidiana
(8); malformatii oculare (9;12;13) si auditive (8);
ale aparatului osteo-articular: brahimetatarsie, bra-
himetacarpie (2;3;7), clinodactilia degetului V (5;7;
10) si anomalii cutanate: sant palmar unic (7;10).
Din punct de vedere citogenetic, copiii cu fenotip
Down pot prezenta: trisomie 21 omogena (90-95%),
trisomie 21 mozaic (1-2,5 %) sau translocatie neba-
lansata/robertsoniana (2-4%) (3.,4,7,14,15).
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Deoarece observatia clinica a copiilor cu trisomie
21 aratd in ultimii ani o modificare a sindromului
malformativ clasic, ne-am propus sa evaludm mal-
formatiile asociate de acesti pacienti, in corelatie cu
modificarile citogenetice.

MATERIAL S| METODA

Am efectuatun studiuobservational, retrospectiv,
in care au fost inclusi 136 de pacienti cu trisomie
21 aflati in evidenta a doua clinici universitare: 126
din Compartimentul Genetica al Spitalului Clinic
de Urgenta pentru Copii, Cluj-Napoca, si 10 din
Clinica Pediatrie a Spitalului Clinic de Urgenta
pentru Copii ,,Grigore Alexandrescu®, Bucuresti.

Pentru fiecare pacient s-au inregistrat: varsta la
momentul diagnosticului clinic si al diagnosticului
citogenetic sis-auevidentiatelementele sindromului
malformativ. Diagnosticul de trisomie 21 a fost sus-
picionat pe criterii clinice si a fost confirmat prin
examen citogenetic (cariotip bandat).

Datele au fost prelucrate statistic in Microsoft
Excel si SPSS. S-a utilizat testul chi-patrat pentru
comparatii statistice, considerandu-se valori semni-
ficative pentru p<0,05.

REZULTATE

Diagnosticul clinic de sindrom Down a fost sta-
bilit Tn majoritatea cazurilor la nastere (97,8%), dar
diagnosticul citogenetic in medie la 1 an 6 luni, cu
variatii intre 2 zile si 16 ani 5 luni. Distributia pa-
cientilor din punct de vedere citogenetic este ilus-
tratd in Tabelul 1.

Elementele sindomului malformativ constatate
la pacientii studiati sunt redate in Tabelul 2. S-a com-
parat frecventa acestora intre pacientii cu trisomie
21 omogena si cei cu mozaicism, respectiv intre
pacientii cu trisomie 21 omogena §i cei care prezinta
combinatii de anomalii citogenetice. Nu s-au evi-
dentiat diferente semnificative statistic (p>0,05).

TABELUL 1. Distributia pacientilor in functie de cariotip

DISCUTII

Desi majoritatea pacientilor au fost diagnosticati
clinic lanastere, diagnosticul citogenetic de trisomie
21 s-a stabilit tardiv. Acest fapt se datoreaza acce-
sului dificil la cabinete care sa detina experienta si
mijloacele tehnice necesare efectudrii testarii. Pon-
derea trisomiei 21 omogene de 91,2% s-a incadrat
intre limitele (90-95%) citate in literatura (3,7,14);
mozaicismul a fost mai frecvent (5,2 vs. 1-2,5%)
(3,7,14)) si nu a existat nici un caz de translocatie
robertsoniand. S-au descris In schimb o serie de
combinatii de anomalii citogenetice autozomale si
gonozomale la patru, respectiv un pacient repre-
zentand 3,6% din lot (Tabelul 1).

In Tabelul 2 se regisesc procentele constatate in
lotul studiat si cele din literatura in ceea ce priveste
malformatiile asociate. Studiul stabileste si pon-
derea malformatiilor pentru care, dupa cunostintele
noastre, nu sunt citate procente in literatura de
specialitate.

94,1% dintre pacienti au prezentat una, doua,
trei i patru sau mai multe malformatii, Intr-un pro-
cent de 11%; 23,5%; 22,8% si respectiv 36,8%.
Discordant cu tabloul clinic clasic al bolii, 5,9%
dintre pacienti nu au prezentat malformatii.

In ordinea descrescitoare a frecventei au fost in-
registrate urmatoarele malformatii: osteo-articulare,
tegumentare, cardiace, genitale masculine, diges-
tive, reno-urinare, musculare, oculare, ale aparatului
respirator si tiroidiene la: 86%; 66,2%; 52,2%;
21,7%; 18,4%:; 8,1%; 8,1%:; 7,4%:; 2,9% si respectiv
1,5%.

Cele mai frecvente anomalii la nivelul apara-
tului osteo-articular au fost brahimetacarpia (58,8%)
si brahimetatarsia (40,4%); clinodactilia degetului
V si semnul sandalei s-au inregistrat mai rar: 31,6%
vs. 50-77% (2,5,7), respectiv 31,6% vs. 81% (5,7,
10). Incidenta luxatiei congenitale de sold a fost
mai mica decat in studii (2,2% vs. 5-8%) (2,12).

Dintre anomaliile tegumentare, in lotul nostru,
santul palmar unic bilateral a fost prezent in 33,8%

% |in literatura

Diagnostic citogenetic Cariotip n
Trisomie 21 omogena 47, XX, 21+ sau 47, XY, 21+ 124191,2| 90-95 % *
Trisomie 21 mozaic 46 XX/47, XX, 21+ sau 46 XY/47, XY, 21+| 7 | 52 | 1-25% *
Translocatie nebalansata/robertsoniana t(21q; 139, 149, 159)/ t(21q; 21q) 0 0 2-4 % *
Combinatie de anomalii citogenetice: 5 | 3,6
a) Trisomie 21 omogena/translocatie (2q,1p) 47, XY, 21+/ 1(2q;1p) 2 115
47, XX, 21+/ t(2q;1p)

b) Trisomie 21 omogena/duplicatie a regiunii de 47 XY,21+/ 9gh+ 1107

heterocromatina 9q12
c) Trisomie 21 omogena/inversiune pe cromozomul 9 47 XY,21+/inv (9)(p11; 913) 0,7
d) Trisomie 21 omogena/Klinefelter 47 XY,21+/47 XXY 1 0,7

*(3;4,7;14;15)
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dintre cazuri, in contradictie cu procentele de peste
50% consemnate 1n literatura (8).

52,2% dintre pacienti au fost diagnosticati cu
cel putin o malformatie cardiaca. Conform datelor
de specialitate, canalul atrio-ventricular comun este
cea mai frecventd anomalie congenitalda de cord
asociata sindromului Down (7,9). In lotul studiat,
defectul de sept atrial a ocupat primul loc, urmat de
canalul atrio-ventricular comun si defectul de sept
ventricular cupondere egala, prevalentele diferitelor
tipuri de malformatii cardiace descrise fiind ase-
manatoare cu datele din literatura (16-24).

21,7% dintre baieti au prezentat malformatii
ale organelor genitale externe, reprezentate in or-
dine descrescatoare a frecventei de: ectopie testi-
culara (14,5%), hipoplazie gonadala: micropenis
(8,4%), respectiv hipoplazie testiculara (3,6%) si
epispadias/hipospadias (3,6%), mentionate in lite-
ratura de specialitate (2), dar pentru care nu am
gasit prevalenta.

Prin inrolarea pacientilor la nivelul a doua spitale
de pediatrie, s-au selectat cazuri potential cu o pon-
dere mai mare a malformatiilor congenitale decét la
nivelul populatiei de copii cu trisomie 21 din acelasi
areal geografic. Asa s-ar putea explica frecventa
crescutd cu care s-au evidentiat malformatii de tub
digestiv (18,4% vs. 4-11%) (2,11,26). Stenoza du-
odenald sau atrezia anald s-au descris in procente
mai mici decat datele citate 1n literatura (0,7% pen-
tru fiecare vs. 1-5%, respectiv 1-4%) (12,26). Me-
gacolonul congenital in schimb a prezentat o frec-
venta incadrata in limitele consemnate in alte studii
(1,5% vs. 0,8-3%) (2,11,26). Am inregistrat i mal-
formatii pentru care nu am gasit date de prevalenta
consemnate anterior: hernie ombilicala (10,3%),
malformatii de colecist (2,9%), hernie diafragmatica
(1,5%), cheilopalatoschizis (0,7%), anomalii de ro-

tatie intestinala (0,7%), respectiv rinichi hipoplazic,
ectopic (0,7%) sau displazic (0,7%).

Malformatiile reno-urinare si cele musculare
au avut aceeasi prevalenta (8,1%). Prima categorie
se incadreaza in limitele date de alte studii (8,1%
vs. 3,2-11%) (8,11); pentru cea de a doua categorie
nu am gasit date comparative.

Anomaliile localizate la nivelul globului ocu-
lar au fost semnificativ mai rare decat citeaza datele
de specialitate: strabism convergent (2,9% vs. 25-70%)
(9,28), cataracta congenitala (2,2% vs. 2-15%) (9,
12,28), viciu de refractie (1,5% vs. 25-43%) (12,28)
si nistagmus (1,5% vs. 11-29%) (9,12,28).

Este surprinzatoare prevalenta foarte redusa in
lotul de pacienti evaluat a malformatiilor respi-
ratorii: 2,9% vs. 50% in alte studii (8;25).

Hipoplazia de glanda tiroida a fost descrisa in
procent similar (1,5% vs. 1,8-3,6%) (8).

Majoritatea pacientilor au asociat cel putin o
malformatie congenitala (94,1%), 36,8 % numarand
mai mult de patru malformatii.

CONCLUzII

Studiul nostru arata ca tabloul clinic la pacientii
cu trisomie 21 a suferit modificari in ceea ce priveste
sindromul malformativ, prevalenta constatatd a
unora dintre malformatiile considerate specifice
fiind mai micad sau malformatiile lipsind la 5,9%
dintre pacienti. Nu au existat diferente in functie de
modificarile genetice constatate.

Nu toti copiii cu fenotip Down din Roménia pot
beneficia de diagnostic citogenetic precoce. Pentru
diagnosticul, monitorizarea si ingrijirea acestor pa-
cienti se impune o abordare standardizata la nivel
national.

TABELUL 2. Caracteristicile sindromului malformativ la populatia studiaté

Trisomie 21 Combinatie
o Mozaic de anomalii Total .
Sindrom malformativ (localizare) ‘::'S?Zez)a (n,=7) citogenetice | (n,=136) In literatura
! (n,=5)
n [ % n | % n | % n [ %
Aparat osteo-articular
Brahimetacarpie 74 59,7 2 28,6 4 80 80 58,8 (2;3;7)
Brahimetatarsie 51 411 1 14,3 3 60 55 40,4 (2;3;7)
Clinodactilie deget V 41 33,1 0 0 2 40 43 31,6 50-77 % (2;5;7)
Semnul sandalei 40 32,3 1 14,3 2 40 43 31,6 81 % (5;7;10)
Sindactilie mana/picior 5 4 0 0 0 0 5 3,7 (2)
Brahimielie 2 1,6 1 14,3 0 0 3 2,2
Haluce flectat dorsal 1 0,8 0 0 2 40 3 2,2
Picior stramb congenital 3 2,4 0 0 0 0 3 2,2
Luxatie congenitala de sold 3 2,4 0 0 0 0 3 2,2 5-8 % (2;3;12)
Brahidactilie deget 2 mana/3 picior 2 1,6 0 0 0 0 2 1,5
Pacienti cu o malformatie 37 | 29,8 2 28,6 1 20 40 | 294
osteo-articulara
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Trisomie 21 Combinatie
- Mozaic de anomalii Total
Sindrom malformativ (localizare) ‘2:“_’?2"2)3 (n,=7) citogenetice | (n,=136) in literatura
! (n,=5)

n % n % n % n %
Pacienti cu 2 malformatii osteo-articulare |39 31,5 |0 0 1 20 40 294
Pacienti cu = 3 malformatii 33 26,6 |1 14,3 |3 60 37 27,2
osteo-articulare
Total pacienti cu malformatii 109 87,9 |3 429 |5 100 117 86
osteo-articulare
Tegumente
Sant palmar unic bilateral 42 339 1 14,3 |3 60 46 33,8 >50 % (7)
Sant palmar unic unilateral 30 24,2 |2 286 |1 20 33 24,3 (3;7)
Tegument plantar zbarcit 7 5,6 0 0 1 20 8 5,9
Distanta intermamelonara crescuta 3 2,4 0 0 0 0 3 2,2
Total pacienti cu anomalii cutanate 83 66,9 |3 429 |4 80 90 66,2
Aparat cardio-vascular
Defect de sept atrial 24 194 |1 14,3 |2 40 27 19,9 5-38 % (3;9;16-23)
Canal atrio-ventricular comun 20 16,1 |0 0 0 0 20 14,7 3-55 % (16-24)
Defect de sept ventricular 19 15,3 |1 14,3 |0 0 20 14,7 12-35 % (16-24)
Insuficienta tricuspidiana 10 8,1 0 0 0 0 10 7.4 (3)
Persistenta de canal arterial 9 7,3 0 0 0 0 9 6,6 4-29 % (9;16-23)
Foramen ovale permeabil > 1 an 8 6,5 1 14,3 |0 0 9 6,6
Tetralogie Fallot 3 24 0 0 0 0 3 2,2 1-16 % (3;9;16-23)
Stenoza de artera pulmonara/ramuri 3 2,4 0 0 0 0 3 2,2 (7)
Stenoza pulmonara valvulara 2 1,6 0 0 0 0 2 1,5 (3)
Hipoplazie cuspa valva aortica 1 0,8 0 0 0 0 1 0,7
Prolaps de valva mitrala 1 0,8 0 0 0 0 1 0,7
Pacienti cu o malformatie cardiaca 46 37,1 1 14,3 |2 40 49 36 65 % (16)
Pacienti cu 2 malformatii cardiace 16 129 |1 14,3 |0 0 17 12,5
Pacienti cu = 3 malformatii cardiace 5 4 0 0 0 0 5 3.7 35 % (16)
Total pacienti cu malformatii cardiace 67 54 2 286 |2 40 71 52,2 20-60 % (3;7;16)
Organe genitale masculine 73 baieti* 6 baieti* 4 baieti* * % dintre baieti
Ectopie testiculara 9 12,3* |3 50 0 0 12 14,5* (2)
Micropenis 7 9,6 |0 0 0 0 7 8,4* (2)
Hipoplazie testiculara 3 4.1* |0 0 0 0 3 3,6* (2)
Epispadias/hipospadias 3 4.1* [0 0 0 0 3 3,6* (2;27)
Baieti cu o malformatie a organelor 13 17,8* (3 50* 0 0 14 16,9*
genitale
Baieti cu = 2 malformatii ale organelor |4 55 |0 0 0 0 4 4.8*
genitale
Total baieti cu malformatii ale organelor (17 23,3* |3 50* 0 0 18 21,77 (2)
genitale
Aparat digestiv
Hernie ombilicala 14 11,3 [0 0 0 0 14 10,3 (3)
Colecist malformat: cudat/septat 4 3,2 0 0 0 0 4 2,9
Megacolon 2 1,6 0 0 0 0 2 1,5 0,8-3 % (2;11;26)
Hernie diafragmatica 1 0,8 0 0 1 20 2 1,5 (3)
Cheilopalatoschizis 1 0,8 0 0 0 0 1 0,7
Stenoza duodenala 1 0,8 0 0 0 0 1 0,7 1-5 % (2;12;26)
Anomalie de rotatie intestinala 1 0,8 0 0 0 0 1 0,7 (3)
Atrezie anala 1 0,8 0 0 0 0 1 0,7 1-4 % (7;12;26)
Pacienti cu o malformatie digestiva 23 18,6 |0 0 1 20 24 17,7
Pacienti cu = 2 malformatii digestive 1 0,8 0 0 0 0 1 0,7
Total pacienti cu malformatii digestive 24 194 |0 0 1 20 25 18,4 4-11 % (2;11;26)
Aparat reno-urinar
Hidronefroza 9 7,3 0 0 0 0 9 6,6 (3;8;11;27)
Rinichi hipoplazic, ectopic 0 0 1 14,3 |0 0 1 0,7 (3;8;27)
Displazie renala 1 0,8 0 0 0 0 1 0,7 (8)
Pacienti cu o malformatie renala 8 6,5 1 0 0 0 9 6,6
Pacienti cu = 2 malformatii renale 2 1,6 0 0 0 0 2 1,5
Total pacienti cu malformatii renale 10 8,9 0 0 0 0 11 8,1 3,2-11 % (8;11)
Sistem muscular
Diastaza musculaturii abdominale 9 7,3 1 14,3 |0 0 10 7.4 (2)
Hipoplazie muschi coborator buza 1 0,8 0 0 0 0 1 0,7
inferioara
Total pacienti cu afectare musculara 10 8,1 1 14,3 |0 0 11 8,1 (2)
Glob ocular
Strabism convergent 4 3,2 0 0 0 0 4 2,9 25-70 % (9;28)
Cataracta congenitala 3 2,4 0 0 0 0 3 2,2 2-15 % (9;12;28)
Viciu de refractie 2 1,6 0 0 0 0 2 1,5 25-43 % (12;28)
Nistagmus 2 1,6 0 0 0 0 2 1,5 11-29 % (9;12;28)
Total pacienti cu anomalii oculare 10 8,1 0 0 0 0 10 7,4 (9)
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Trisomie 21 Combinatie
- Mozaic de anomalii Total
Sindrom malformativ (localizare) 0(21%?22; (n,=7) citogenetice | (n,=136) in literatura
! (n,=5)
n | % n [ % n | % n | %
Aparat respirator
Laringomalacie 4 3,2 0 0 0 0 4 2,9 50 % (8;25)
Total pacienti cu malformatii ale 4 3,2 0 0 0 4 29 (3:;8)
aparatului respirator
Tiroida
Hipoplazie de glanda tiroida 2 1,6 0 0 0 0 2 1,5 1,8-3,6 % (8)
Total pacienti cu malformatii tiroidiene 2 1,6 0 0 0 0 2 1,5 (8)
Total
Pacienti cu o malformatie 14 1,3 |1 14,3 |0 0 15 1
Pacienti cu 2 malformatii 28 22,6 |2 286 |2 40 32 23,5
Pacienti cu 3 malformatii 30 24,2 |1 14,3 |0 0 31 22,8
Pacienti cu = 4 malformatii 46 37,1 1 14,3 |3 60 50 36,8
Total pacienti cu malformatii 118 952 |5 71,4 |5 100 128 94,1

Malformative syndrome in patients with trisomy 21

Raluca Maria Vlad!, Paula Grigorescu Sido?, Simona Bucerzan?,
Camelia Al-Khzouz?, Ioana Nascu?, Eugen Pascal Ciofu’
!Department of Pediatrics, “Grigore Alexandrescu’ Emergency Children s Hospital,
“Carol Davila” University of Medicine and Pharmacy, Bucharest
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University of Medicine and Pharmacy, Cluj-Napoca

ABSTRACT

Background and aims. Trisomy 21 is the most frequent autosomal chromosomopathy. The clinical picture
includes dysmorphism, developmental delay and malformative syndrome. At present time, in Romania, the
cytogenetic diagnosis is delayed. The aim of this study was to evaluate the current malformative syndrome
and to correlate its elemets and the cytogenetic features.

Material and method. We conducted an observational study that included 136 patients with trisomy 21 re-
cruited from the Department of Medical Genetics, Emergency Children’s Hospital, Cluj-Napoca and the De-
partment of Pediatrics, “Grigore Alexandrescu” Emergency Children’s Hospital, Bucharest. The patients were
evaluated recording the associated congenital malformations.

Results. In 91.2% of the cases the diagnosis of regular trisomy 21 was established. The cariogram was
performed late, at a mean age of 1 year 6 months. 94.1% associated at least one congenital malformation,
36.8% having four or more. In descending order of the frequency, the following malformations were de-
scribed: osteo-articular, cutaneous, cardiac, of male genitalia, digestive, reno-urinary, muscular, ocular, respi-
ratory and of the thyroid in: 86%; 66.2%; 52.2%; 21.7%; 18.4%; 8.1%; 8.1%; 7.4%; 2.9% and 1.5% respec-
tively. No significant differences were found between regular and mosaic trisomy 21.

Conclusions. The clinical picture of trisomy 21 is going through some changes lately, regarding the malfor-
mative syndrome, the prevalence we communicate for some of the specific congenital malformations is
lower; in 5.9% of the cases no congenital malformations were associated. No significant differences were
found in relation to the cytogenetic diagnosis.

INTRODUCTION

Trisomy 21 is the most frequent autosomal chro-
mosomopathy. Although the facial dysmorphism is
present since birth, as far as our contry is concerned,
the cytogenetic diagnosis is reached late in most
cases, due to a low number of centers where cario-
gram is performed (1).

— Key words: trisomy 21, malformative syndrome E—

The clinical picture includes dysmorphism, mal-
formative syndrome and developmental delay
(2-7). In Europe, trisomy 21 is responsible for 8%
of congenital malformations (8). These patients as-
sociate cardiac malformations, most frequently
atrio-ventricular canal or ventricular septal defects
(3:7:9); respiratory: tracheal stenosis, laryngotra-
cheomalacia (3;8); digestive: atresia/stenosis, Hir-
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shprung disease, diaphragmatic hernia, umbilical
hernia (3;10-12); reno-urinary: hydronephrosis, re-
nal agenesis/hypoplasia (3;8;11); malformation of
male genitalia: ectopy or hypoplastic/malformated
external genitalia (2); endocrine: thyroid hypopla-
sia/aplasia (8); ocular (9;12;13) and auditive (8)
malformations; osteo-articular: brachymetatarsia,
brachymetacarpia (2;3;7), fifth finger clinodactyly
(5:;7;10) and cutaneous anomalies: single palmar
crease (7;10).

The cytogenetic diagnosis in children with
Down phenotype may be: regular trisomy 21 (90-
95%), mosaic trisomy 21 (1-2,5 %) or unbalanced/
robertsonian translocation (2-4%) (3;4;7;14;15).

Clinical observation in the latter years shows
some changes in the classic malformative syn-
drome. We aimed to evaluate the malformations as-
sociated by these patients and to correlate them
with cytogenetic findings.

MATERIAL AND METHOD

We conducted an observational study that in-
cluded 136 patients with trisomy 21 recruited from
two university clinics: 126 from the Department of
Medical Genetics, Emergency Children’s Hospital,
Cluj-Napoca and 10 from the Department of Pedi-
atrics, “Grigore Alexandrescu” Emergency Chil-
dren’s Hospital, Bucharest.

Age at clinical and cytogenetic diagnosis and
data regarding the malformative syndrome were re-
corded for each patient. The diagnosis of trisomy
21 was suspected clinically and confirmed through
cytogenetic testing (band karyotype).

Microsoft Excel and SPSS were used for statis-
tical analysis and the chi-square test for statistical
comparison, considering p<0,05 statistically sig-
nificant.

TABLE 1. The patient distribution according to karyotype

RESULTS

The clinical diagnosis of Down syndrome was
made at birth in the majority of cases (97.8%), but
the cytogenetic diagnosis took a mean of 1 year 6
months, with variations from 2 days to 16 years 5
months. The cytogenetic distribution of the patients
is illustrated in table 1.

The elements of the malformative syndrome de-
scribed in studied patients are synthesized in table
2. We compared their frequency in regular trisomy
21 and mosaic, and in regular trisomy 21 and com-
binations of cytogenetic anomalies and found no
statistically significant differences (p>0,05).

DISCUSSION

Although for the majority of patients a clinical
diagnosis was made since birth, the cytogenetic di-
agnosis of trisomy 21 was delayed. This is the con-
sequence of a difficult access to medical units with
experience and technical means to perform genetic
testing. The percentage of regular trisomy 21 was
91.2%, among cited limits (90-95%) (3;7;14); the
mosaic was more frequent (5.2 vs. 1-2.5% (3;7;14))
and there was no case of robertsonian translocation.
Instead, a number of combinations of cytogenetic
anomalies were described, autosomal and gono-
somal in four and one patient respectively, repre-
senting 3.6% (table 1).

In table 2, we present the percentages in our
group compared to the medical literature, regarding
the associated malformations. The study also calcu-
lates the prevalence of some congenital malforma-
tions that, in our knowledge, do not have percent-
ages cited in the literature.

94.1% of patients had one, two, three and four
or more associated congenital malformations, in

Cytogenetic diagnosis Karyotype n % In literature
Regular trisomy 21 47, XX, 21+ or 47, XY, 21+ 124 91.2 90-95 % *
Mosaic trisomy 21 46 XX/47, XX, 21+ or 46 XY/47, XY, 21+ 7 5.2 1-25% *
Unbalansed/robertsonian translocation t(21q; 13q, 14q, 15q)/ t(21q; 21q) 0 0 2-4 % *
Combination of cytogenetic anomalies: 5 3.6
a) Regular trisomy 21/translocation (2q,1p) 47, XY, 21+/ t(2q;1p) 2 1.5
47, XX, 21+/ t(2q9;1p)

b) Regular trisomy 21/duplication of 47 XY,21+/ 9gh+ 1 0.7

heterocromatine region 9912
c) Regular trisomy 21/inversion on 9*" 47 XY,21+/inv (9)(p11; q13) 1 0.7

chromosome
d) Regular trisomy 21/Klinefelter 47 XY,21+/47 XXY 1 0.7

*(3;4,7;14;15)
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11%; 23.5%; 22.8% and 36.8% of cases respective-
ly. Unlike the classical picture of the disease, 5.9%
presented with no malformation.

In descending order of the frequency, the fol-
lowing malformations were described: osteo-artic-
ular, cutaneous, cardiac, of male genitalia, diges-
tive, reno-urinary, muscular, ocular, respiratory and
of the thyroid in: 86%; 66.2%; 52.2%; 21.7%:;
18.4%; 8.1%; 8.1%; 7.4%; 2.9% and 1.5% respec-
tively.

The most frequent osteo-articular anomalies
were brachymetacarpia (58.8%) and brachymeta-
tarsia (40.4%); clinodactyly of the fifth finger and
the sandal gap sign were rare: 31.6% vs. 50-77%
(2:;5;7) and 31.6% vs. 81% (5;7;10) respectively.
The incidence of congenital hip dysplasia was low-
er than in other studies (2.2% vs. 5-8% (2;12)).

Among cutaneous anomalies, in our group, the
single palmar crease was present in 33.8% of the
cases, contradicting literature data (>50%) (8).

52.2% of the patients were diagnosed with at
least one cardiac malformation. According to pre-
vious data, atrio-ventrcular canal is the most com-
mon cardiac anomaly associated to Down syndrome
(7;9). In the studied group, the atrial septal defect
occupied the first place, followed by atrio-ventricu-
lar canal and ventricular septal defect with equal
prevalence; the incidence of different types of car-
diac malformations described was similar to per-
centages from the medical literature (16-24).

21.7% of the boys had malformations of the
external genitalia, represented, in descending or-
der of their frequency, by: testicular ectopy (14.5%),
gonadal hypoplasia: micropenis (8.4%) and testicu-
lar hypoplasia (3.6%) respectively and epispadias/
hipospadias (3.6%), mentioned in the literature,
(2), but for which we did not find specific preva-
lences.

Recruiting patients in a hospital setting, a poten-
tially higher number of cases with some asoociated
malformations may have been selected. This could
explain the high frequency of digestive malforma-
tions (18.4% vs. 4-11% (2;11;26)). Duodenal
stenosis and anal atresia were described in lower
percentages than cited in the literature (0.7% each

vs. 1-5%, 1-4% respectively (12;26)). Congenital
megacolon, in turn, fitted among cited limits (1.5%
vs. 0.8-3% (2;11;26)). We communicate prevalence
data for some malformations, for which we did not
find previous data: umbilical hernia (10.3%), mal-
formated gall bladder (2.9%), diaphragmatic hernia
(1.5%), cleft lip or palate (0.7%), intestinal malro-
tation (0.7%) and hypoplastic, ectopic kidney
(0.7%) or renal dysplasia (0.7%).

Reno-urinary and muscular malformation
had equal prevalence (8.1%). The first category
was situated in the literature variation (8.1% vs.
3.2-11% (8;11)); for the second category we did not
find comparative data.

The ocular anomalies were significantly rarer
than cited in other studies: convergent strabismus
(2.9% vs. 25-70% (9;28)), congenital cataract
(2.2% vs. 2-15% (9;12;28)), refractive defects
(1.5% vs. 25-43% (12;28)) and nistagmus (1.5%
vs. 11-29% (9;12;28)).

The prevalence of respiratory malformation in
our group is surprisingly low: 2.9% vs. 50% in oth-
er studies (8;25).

The thyroid hypoplasia was described in simi-
lar percentage (1.5% vs. 1.8-3.6% (8)).

The majority of patients associated at least one
congenital malformation (94.1%), 36.8% having
four or more.

CONCLUSIONS

Our study shows that the clinical picture of tri-
somy 21 is going through some changes lately, re-
garding the malformative syndrome. The preva-
lence we communicate for some of the specific
congenital malformations is lower; in 5.9% of the
cases no congenital malformations were associated.
No significant differences were found in relation to
the cytogenetic diagnosis.

In Romania, not all children with Down pheno-
type may benefit from an early cytogenetic diagno-
sis. For the diagnosis, monitoring and long term
care of these patients a national standardized ap-
proach is required.

TABLE 2. The characteristics of the malformative syndrome in the studied group

Regular trisomy 21 Mosaic o(;‘::r;zlg?::eotri‘c Total
Malformative syndrome (localisation) (n,=124) (n,=7) anomalies (n.=5) (n,=136) In literature
n [ % n [ % n [ % n | %
Osteo-articular
Brachymetacarpia 74 59.7 2 28.6 4 80 80 58.8 (2;3;7)
Bracyimetatarsia 51 411 1 14.3 3 60 55 40.4 (2;3;7)
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. . Combination
Regular trisomy 21 Mosaic of cytogenetic Total
Malformative syndrome (localisation) (n,=124) (n,=7) anomalies (n.=5) (n,=136) In literature
n % n % n % n %
Clinodactyly of the fifth finger 41 33.1 0 0 2 40 43 31.6 50-77 %
(2,5:7)
Sandal gap sign 40 32.3 1 14.3 2 40 43 31.6 81 %
(5;7;10)
Syndactyly hand/foot 5 4 0 0 0 0 5 3.7 (2)
Brachymielia 2 1.6 1 14.3 0 0 3 2.2
Dorsaly flexed hallux 1 0.8 0 0 2 40 3 2.2
Club foot 3 2.4 0 0 0 0 3 2.2
Congenital hip dysplasia 3 24 0 0 0 0 3 2.2 5-8 %
(2;:3;12)
Brachydactyly 2™ finger /3™ toe 2 1.6 0 0 0 0 2 1.5
Patients with one osteo-articular 37 29.8 2 28.6 1 20 40 29.4
malformation
Patients with 2 osteo-articular malformations 39 31.5 0 0 1 20 40 29.4
Patients with = 3 osteo-articular 33 26.6 1 14.3 3 60 37 27.2
malformations
Total patients with osteo-articular 109 87.9 3 42.9 5 100 117 86
malformations
Skin
Bilateral single palmar crease 42 33.9 1 14.3 3 60 46 33.8 | >50 % (7)
Unilateral single palmar crease 30 24.2 2 28.6 1 20 33 24.3 (3;7)
Wrinkled soles 7 5.6 0 0 1 20 8 5.9
Increased intermamelonar distance 3 24 0 0 0 0 3 2.2
Total patients with cutaneous anomalies 83 66.9 3 42.9 4 80 90 66.2
Cardio-vascular
Atrial septal defect 24 19.4 1 14.3 2 40 27 19.9 5-38 %
(3;9:16-23)
Atrio-ventricular canal 20 16.1 0 0 0 0 20 14.7 3-55 %
(16-24)
Ventricular septal defect 19 15.3 1 14.3 0 0 20 14.7 12-35 %
(16-24)
Tricuspid regurgitation 10 8.1 0 0 0 0 10 7.4 (3)
Persistent arterial canal 9 7.3 0 0 0 0 9 6.6 4-29 %
(9;16-23)
Persistent foramen ovale > 1 year 8 6.5 1 14.3 0 0 9 6.6
Fallot tetralogy 3 2.4 0 0 0 0 3 2.2 1-16 %
(3;9;16-23)
Stenosis of the pulmonary artery/branches 3 2.4 0 0 0 0 3 2.2 (7)
Valvular pulmonary stenosis 2 1.6 0 0 0 0 2 1.5 (3)
Hypoplasia of a cusp of the aortic valve 1 0.8 0 0 0 0 1 0.7
Mitral valve prolapse 1 0.8 0 0 0 0 1 0.7
Patients with one cardiac malformation 46 371 1 14.3 2 40 49 36 65 % (16)
Patients with 2 cardiac malformations 16 12.9 1 14.3 0 0 17 12.5
Patients with = 3 cardiac malformations 5 4 0 0 0 0 5 3.7 35 % (16)
Total patients with cardiac malformations 67 54 2 28.6 2 40 7 52.2 20-60 %
(3;7;16)
Male genitalia 73 boys* 6 boys* 4 boys* * % of boys
Testicular ectopy 9 12.3* 3 50 0 0 12 14.5* (2)
Micropenis 7 9.6 0 0 0 0 7 8.4* (2)
Testicular hypoplasia 3 4.1* 0 0 0 0 3 3.6 (2)
Epispadias/hipospadias 3 4.1* 0 0 0 0 3 3.6 (2;27)
Boys with one genital malformation 13 17.8* 3 50* 0 0 14 16.9*
Boys with = 2 genital malformations 4 5.5* 0 0 0 0 4 4.8*
Total boys with genital malformations 17 23.3* 3 50* 0 0 18 21.7* (2)
Digestive
Umbilical hernia 14 11.3 0 0 0 0 14 10.3 (3)
Malformated gall bladder: plied/septated 4 3.2 0 0 0 0 4 2.9
Megacolon 2 1.6 0 0 0 0 2 1.5 0.8-3 %
(2;11;26)
Diaphragmatic hernia 1 0.8 0 0 1 20 2 1.5 (3)
Cleft lip or palate 1 0.8 0 0 0 0 1 0.7
Duodenal stenosis 1 0.8 0 0 0 0 1 0.7 1-5 %
(2;12;26)
Intestinal malrotation 1 0.8 0 0 0 0 1 0.7 (3)
Anal atresia 1 0.8 0 0 0 0 1 0.7 1-4 %
(7:12;26)
Patients with one digestive malformation 23 18.6 0 0 1 20 24 17.7
Patients with = 2 digestive malformations 1 0.8 0 0 0 0 1 0.7
Total patients with digestive malformations 24 19.4 0 0 1 20 25 18.4 4-11 %
(2;11;26)
Reno-urinar
Hydronephrosis 9 7.3 0 0 0 0 9 6.6 | (3;8;11;27)
Hypoplastic, ectopic kidney 0 0 1 14.3 0 0 1 0.7 (3;8;27)
Renal dysplasia 1 0.8 0 0 0 0 1 0.7 (8)
Patients with one renal malformation 8 6.5 1 0 0 0 9 6.6
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Regular trisomy 21 Mosaic o??:r;l;g:rtlleotri]c Total
Malformative syndrome (localisation) (n,=124) (n,=7) anomalies (n.=5) (n,=136) In literature
n % n % n % n %
Patients with = 2 renal malformations 2 1.6 0 0 0 0 2 1.5
Total patients with renal malformations 10 8.9 0 0 0 0 1" 8.1 3.2-11%
(8;11)
Muscular
Diastasis recti 9 7.3 1 14.3 0 0 10 7.4 (2)
Muscle hypoplasia of the inferior lip 1 0.8 0 0 0 0 1 0.7
descendant
Total patients with muscular anomalies 10 8.1 1 14.3 0 0 11 8.1 (2)
Ocular
Convergent strabismus 4 3.2 0 0 0 0 4 2.9 25-70 %
(9;28)
Congenital cataract 3 24 0 0 0 0 3 2.2 2-15%
(9;12;28)
Refractive defect 2 1.6 0 0 0 0 2 1.5 25-43 %
(12;28)
Nistagmus 2 1.6 0 0 0 0 2 1.5 11-29 %
(9;12;28)
Total patients with ocular anomalies 10 8.1 0 0 0 0 10 7.4 (9)
Respirator
Laryngomalacia 4 3.2 0 0 0 0 4 2.9 |50 % (8;25)
Total patients with respiratory malformations 4 3.2 0 0 0 0 4 29 (3;8)
Thyroid
Thyroid hypoplasia 2 1.6 0 0 0 0 2 1.5 1.8-3.6 %
(8)
Total patients with thyroid malformations 2 1.6 0 0 0 0 2 1.5 (8)
Total
Patients with one malformation 14 11.3 1 14.3 0 0 15 11
Patients with 2 malformations 28 22.6 2 28.6 2 40 32 23.5
Patients with 3 malformations 30 24.2 1 14.3 0 0 31 22.8
Patients with = 4 malformations 46 371 1 14.3 3 60 50 36.8
Total patients with malformations 118 95.2 5 71.4 5 100 128 94.1
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