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Abstract
The frequency of malformations of the kidney and urinary tract is much higher in patients with
chromosome aberrations than in the general population.

Sixty to 100% of “cat-eye” syndrome, 60 to 80 % of Turner, 75% of trisomy 8, 33 to 70 % of
trisomy 18, 50 to 60 % of trisomy 13, and over 50 % of triploidy and tetraploidy patients may have
such abnormalities.

Renal and urinary tract malformations should be looked for in all patients with chromosome
aberrations. Moreover, a chromosome study is indicated in any fetus with an ultrasonographic
evidence of urinary tract abnormality. (Int J Pediatr Nephrol 1987; 8: 215-226)
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INTRODUCTION

The association of chromosomal aberrations with multiple congenital anomalies is well
known (1,2). The purpose of this paper is to review kidney and urinary tract abnormalities
occuring in combination with different chromosome aberrations.

MATERIAL AND METHODS

A thorough review of the genetic and renal literature was performed and our patient files
reviewed. Associations of renal and urinary tract abnormalities with chromosome
aberrations were classified as autosomal trisomies, autosomal monosomies, sex chromosome
aberrations, arid other chromosome aberrations. The chromosome syndromes most
commonly associated with renal and urinary tract abnormalities were discussed briefly, and
other chromosome conditions with renal involvement were presented in a table form.

Reprint requests to: A.Y. Barakat, M.D., Division of Pediatric Nephrology, Department of Pediatrics, Vanderbilt University Medical
Center, Nashville, Tennessee 37232, U.S.A.
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Trisomy 8 (Warkany syndrome) is characterized by mental retardation, relatively
specific facies, absent or dysplastic patellas, joint contractures, plantar/palmar
furrows, distinctly abnormal toe posture, vertebral anomalies, narrow pelvis, and
ureteral-renal anomalies. It has been proposed that the distal long arm
(8q24—8qter) is the critical area that produces the features of trisomy 8
syndrome (3). Renal and urinary tract abnormalities occur in about 75% of cases
(3) and include hydronephrosis, bifid pelvis, non-functioning kidney, horseshoe
kidney and vesi-coureteral reflex (4-8). These abnormalities occur in 88% of
trisomy 8 mosaic syndrome patients (9), and to a much lesser extent in patients
with partial trisomy 8 (10).

Trisomy 13 (Patau syndrome), which is characterized by cleft lip/palate,
polydactyly, micro-phthalmia, CNS and visceral abnormalities, severe mental
retardation, and early death, occurs in 1/5,000 to 1/14,500 births (1, 11). Renal
abnormalities are present in about 50 to 60% of affected individuals (12, 13).
Cystic kidney disease is the most common renal anomaly occurring in over one
third of cases, hydronephrosis and hydroureter in about 20%, duplication of the
kidney and urinary tract in 7 to 18%, and fetal lobulation of the kidneys in 10%
(12, 14). Megacystis, bladder neck stenosis, vesicoureteric obstruction, horseshoe
kidney and unilateral renal agenesis are much rarer findings.

Trisomy 18 (Edward syndrome), which is characterized by low birth weight,
low-set malformed ears, micrognathia, prominent occiput, CNS and visceral
abnormalities, rocker bottom feet, overlapping digits, and early death, occurs in
1/4,500 to 1/8,000 live births (1, 15). Renal anomalies occur in 33 to 70% of
cases (12, 16) and include duplication of the urinary tract in about 25% of
patients, horseshoe kidney in 17 to 24%, cystic kidneys in 8 to 17%,
hydronephrosis and hydroureter in 15%, ectopic kidney in 10%, and renal
agenesis or hypoplasia in 7%. Rarer abnormalities include unilateral renal
hyperplasia, renal hamartoma, fetal lobulation, rotational anomalies, renal
dysplasia, and glome-rulosclerosis (12, 13, 16, 17). The association of Wilms
* tumor with this syndrome has also been described (18).

Trisomy 21 (Down’s syndrome) is the most common autosomal trisomy with an
overall incidence of about 1/700 births (1). The association of renal
abnormalities with this syndrome is much lower than with trisomy 13 and 18.
Four of 141 patiens with trisomy 21 studied by Berg et al (19) had renal
abnormalities consisting of renal agenesis or hypoplasia, horseshoe kidney,
hypoplastic bladder, and urethral valves. Egli and Stalder (12) found 6.7% of 103
autopsied children with Down’s syndrome to have renal anomalies consisting of
renal cysts, hydronephrosis and hydroureter, megacystis, and ureteral stenosis
(12, 20). Immature glomeruli and uretero-pelvic junction stricture were also
described (20).
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Renal and urinary tract abnormalities associated with other trisomic
chromosomal conditions are presented in Table 1.

Autosomal Monosomies

1.

Chromosome 4 short arm deletion (4p-or Wolf-Wolf-Hirshhorn syndrome).
Renal abnormalities occur in about 1/3 of affected patients (32) and consist of
renal ageneis or hypoplasia, non-functioning kidney, dilated collecting system,
vesicoureteral reflux, and chronic pyelonephritis (12, 64, 65). Hypospadia is a
constant finding in this syndrome (32, 64, 66).

Chromosome 5 short arm deletion (5p-or Cridu-chat syndrome). The incidence is
about 1/50,000 births (1). Ectasia of the distal tubules, horseshoe kidney,
duplication of the urinary tract and renal agenesis may occur in about 40% of
affected patients, although renal studies in this disorder are few (12, 29).

Chromosome 18 long arm deletion (18g-). This disorder is estimated to occur in
about 1/60,000 births (67). About 40% of patients have a renal abnormality
consisting of polycystic, ectopic or horseshoe kidney, unilateral renal agenesis,
hydronephrosis, and hydroureter (12, 59, 68, 69).

Renal and urinary tract abnormalities as-sociated with other monosomies are
presented in Table 2.

Sex Chromosome Aberrations

1.

Turner’s syndrome. First described by Turner in 1938 (1, 98), this syndrome is
characterized by short stature, ovarian dysgenesis, and sexual infantilism.
Incidence is about 1/2,500 newborn females; however, only 3% of the 45,X
zygotes survive to term (99). Chromosome findings consist of 45,X or mosaicism
for one X and XX, XXX, or XY cell populations.

Renal and urinary tract abnormalities occur in 60 to 80% of patients with
Turner’s syndrome (12, 100, 101); hence, routine investigation of the urinary
tract is warranted in all patients with this syndrome. Horseshoe kidney is by far
the most commonly reported anomaly occurring in 20 to 45% of patients (12,
101, 102) as compared with 11/400 to 1/750 in the normal population (103, 104).
Duplication of the urinay tract occurs in about 20 to 30% of patients, and a
rotational anomaly in about 14% (12, 101, 102). Ureteropelvic obstruction;
hydronephrotic, ectopic, ptotic, aplastic, hypoplastic or cystic kidney; and
urethral meatal stenosis may also be present, but to a lesser extent. Idiopathic
hypertension (105) and a double renal artery (106) may also occur. Renal
malformations, as well as con-genital abnormalities of the other organs, occur
more rarely in mosaic patients than in the classic patient with a 45, X karyotype;
however, the type of renal anomaly is similar in both forms of the disease. Over
the past two years we have diagnosed 12 cases of Turner’s syndrome, four of
whom were mosaics. Two out of these four had renal and urinary tract
malformations.
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Klinefelter syndrome. First described by Klinefelter in 1942 (107), this
syndrome is characterized by tall stature, hypogenitalism, hypogonadism, dull
intelligence and/or behavioral problems. The incidence is 1/500 newborn males.
The karyotype is XXY in 80 % of cases with mosaicism or an extra aneuploidy
in the remaining 20% of cases (108). The incidence of urinary tract abnormalities
in this syndrome is similar to that in the general population. Renal cysts,
hydronephrosis, hydroureter, ureterocele, and chronic glomerulonephritis have
been de-scribed in affected patients (12, 109, 110).

Other Chromosome Aberrations

DISCUSSION

1.

Triploidy (69 chromosomes) has an incidence of 1/20,000 births (111), but
occurs in 1% of conceptuses (29). It is characterized by growth deficiency,
syndactyly of the third and fourth fingers, CNS and visceral abnormalities, a
large placenta with hydatidiform changes, and early death. The syndrome usually
results from fertilization of a haploid ovum by two spermatozoa. Cystic renal
dysplasia and hydronephrosis occur in over 50 % of affected patients (29). Fetal
lobulations, pelvic kidney (112), and cystic de-generation of the kidneys (108)
have been de-scribed.

Tetraploidy (92 chromosomes) is frequently de-scribed in human abortuses, but
rarely in living newborns (112, 113). Renal and urinary tract abnormalities may
occur in about 50% of cases, and include renal hypoplasia and dysplasia,
pyelonephritis, megaureter, vesicoureteral reflex and urethral stenosis (29, 113,
114).

“Cat-eye” syndrome is characterized by coloboma of the iris, anal atresia,
preauricular tags, and an extra small marker chromosome which is generally
thought to be derived from chromosome 22 (duplication 22pter—q11) (115).
Renal abnormalities occur in 60 to 100% of these patients and consist of renal
agenesis, hypoplasia, and cystic dysplasia; horseshoe and pelvic kidney;
ureteropelvic junction obstruction, vesica-ureteral and urethral stenosis, ectopic
uretero-vesical orifice, bladder neck obstruction with reflux, abnormal shape of
renal pelvis, hypoplastic urinary baldder, and chronic pyelonephritis, (12, 115,
116, 117).

Renal and urinary tract abnormalities associated with other chromosome
aberrations are presented in Table 3.

The frequency of fetal malformations is about 2%, with urinary tract abnormalities
representing 50% of the total ultrasonographically diagnosed malformations (130). Fifteen
percent of these abnormalities are considered to be due to chromo-some aberrations (131).
These malformations are due to impaired development of the ureteric bud and
metanephrogenic tissue before the 28th day of embryonic development (132). They may
result from environmental factors such as maternal illness and exposure to toxic substances,
genetic factors or multigenic interactions (133).
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The incidence of renal and urinary tract mal-formations is much higher in many forms of
chromosome aberrations than in the general population, e.g., 60 to 100% in “cat-eye”, 60 to
80% in Turner, 75% in trisomy 8, 33 to 70% in trisomy 18, 50 to 60% in trisomy 13, and
over 50 % in triploidy and tetraploidy syndromes. They occur in 33 to 40% of 4p-, 5p-, and
18g- syndromes, and are much less common in the other chromosome aberration syndromes.
The actual incidence is probably higher than what is reported in the literature since many
reports do not include investigation of the urinary tract. The available studies show that there
is no direct correlation between urinary tract malformations and concomitant mal-formations
of other organs, or any particular chromosome aberration (12).

A specific syndrome is usually identified in about 24% of patients with multiple
malformations (134). Since 27 to 50 % of these are due to chromo-some aberrations (134,
135) and since 50% of fetal malformations may be due to urinary tract abnormalities (130),
a karyotype is indicated in any fetus with ultrasonographic evidence of urinary tract
abnormality. Nicolaides et al (136) found chromosome abnormalities in 9 of 39 fetuses

(23 %) with ultrasonographic diagnosis of obstructive uropathy. Recently, two fetuses with
bilateral renal agenesis and infantile polycystic kidney disease diagnosed by
ultrasonography, and studied by the Authors, were found to have 4p- and trisomy 13
syndromes, respectively.

A renal or urinary tract abnormality should be looked for in any patient with multiple
congenital anomalies, particularly chromosome aberrations, and a chromosome study should
be performed on any fetus with ultrasonographic evidence of urinary tract malformations.

REFERENCES

1. de Grouchy J, Turleau C. Clinical Atlas of Human Chromosomes, 2nd ed. New York: John Wiley
and Sons, 1984.

2. Barakat AY, Der Kaloustian VM, Mufarrij AA, Birbari AE. The kidney in genetic disease.
Edinburgh: Churchill Livingstone, 1986; 192-210.

3. Riccardi VM. Trisomy 8; An international study of 70 patients In: Bergsma D, Lowry RB, Eds.
Natural history of specific birth defects. New York: Alan R Liss: 1977; 171-84.

4. Aller V, Abrisqueta JA, Perez A, Martin MA, Goday C, Del Mazo J. A case of trisomy 8 mosaicism,
47, XX, +8/46, XX. Clin Genet 1975; 7: 232—7. [PubMed: 1139792]

5. Cassidy SB, McGee BJ, Engel E. Chromosome eight trisomy syndrome In: Bergsma D, Birth
defects compendium, 2nd ed New York: Alan R Liss 1979; 198-9.

6. Cassidy SB, McGee BJ, Van Eys J, Nance WE, Engel E. Trisomy 8 syndrome. Pediatrics 1975; 56:
826-31. [PubMed: 1196743]

7. Gorlin RJ, Cervenka J, Moller K, Horrobin M, Witkop CJ. A selected miscellany: Trisomy 8
mosaicism syndrome In: Bergsma D, Ed. Malformation syndromes. New York: Elsevier, 1975; XI :
48-50.

8. Riccardi VM, Atkins L, Holmes LB. Absent patella, mild mental retardation, skeletal and genito-
urinary anomalies, and C group autosomal mosaicism. J Pediatr 1970; 77: 664—72. [PubMed:
5454713]

9. Fineman RM, Ablow RC, Howard RO, Albright J, Breg WR. Trisomy 8 mosaicism syndrome.
Pediatrics 1975; 56: 762—7. [PubMed: 1196733]

10. Fineman RM, Ablow RC, Breg WR, et al. Complete and partial trisomy of different segments of

chromosome 8: Case reports and review. Clin Genet 1979; 16: 390-8. [PubMed: 527246]
11. Conen PE, Erkman B. Frequency and occurrence of chromosomal syndromes. I. D-trisomy. Am J
Hum Genet 1966; 18: 374-86. [PubMed: 5945953]

Int J Pediatr Nephrol. Author manuscript; available in PMC 2019 August 06.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Barakat and Butler

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

Page 6

Egli F, Stalder G. Malformations of kidney and urinary tract in common chromosomal aberrations.
I. Clinical studies. Humangenetik 1973; 18: 1-15. [PubMed: 4578678]

Warkany J, Passarge E, Smith LR. Congenital mal-formations in autosomal trisomy syndrome. Am
J Dis Child 1966; 112:502-17. [PubMed: 5333302]

Magenis E, Hecht F. Chromosome thirteen trisomy syndrome In: Bergsma D, Ed. Birth defects
compendium, 2nd ed. New York: Alan R Liss, 1979; 212-3.

Conen PE, Erkman B. Frequency and occurrence of chromosomal syndromes. Il. E-trisomy. Am J
Hum Genet 1966; 18: 387-98. [PubMed: 17948514]

Butler LJ, Snodgrass GJAI, France NE, Sinclair I, Russel A. (16-18) trisomy syndrome. Analysis
of 13 cases. Arch Disc Child 1965; 40:600-11.

Smith OW, Patau K, Therman E, Inhorn SL. A new autosomal trisomy syndrome. Multiple
congenital anomalies caused by an extra chromosome. J Pediatr 1960; 57: 338-45. [PubMed:
13831938]

Geiser CF, Schindler AM. Long survival in a male with 18-trisomy syndrome and Wilms’ tumor.
Pediatrics 1969; 44: 111-6. [PubMed: 4307567]

Berg JM, Crome L, France NE. Congenital cardiac malformations in mongolism. Br Heart J 1960;
22: 331-46. [PubMed: 13799223]

Ozer FL. Kidney malformations in mongolism In: Bergsma D, Ed. The clinical delineation of birth
defects: urinary system and others. Baltimore: Williams and Wilkins, 1974; 189.

Garrett JH, Finley SC, Finley WH. Fetal loss and familial chromosome 1 translocations. Clin
Genet 1965; 8: 341-8.

Neu RL, Gardner LI. A partial trisomy of chromo- some 1 in a family with a t(1g-; 4q +)
translocation. Clin Genet 1973; 4: 474-9. [PubMed: 4787838]

Van den Berghe H, van Eygen M, Fryno JP, Tangue W, Verresen H. Partial trisomy 1, karyotype 46,
XY, 12t (1q, 12p) +. Humangenetik 1973; 18: 225-30. [PubMed: 4719634]

Schumacher RE, Rocchini AP, Wilson GN. Partial trisomy 2q. Clin Genet 1983; 23: 191-4.
[PubMed: 6851215]

Zankl M, Schwanitz G, Schmid P et al. Distal 2q duplication: Report of two familial cases and an
attempt to define a syndrome. Am J Med Genet 1979; 4: 5-16. [PubMed: 495653]

Allderdice PW, Browne N, Murphy DP. Chromosome 3 duplication q21-qter deletion p25—pter
syndrome in children of carriers of a pericentric inversion inv (3) (p25g21). Am J Hum Genet
1975; 27: 699-718. [PubMed: 1200027]

Stengei-Rutkowski S, Murken JD et al. New chromosomal dysmorphic syndromes. 3. Partial
trisomy 3q. Eur J Pediatr 1979; 130: 111-25. [PubMed: 421691]

Gonzalez CH, Sommer A, Meisner LF, Elejalde BR, Opitz JM. The trisomy 4p syndrome. Case
report and review. Am J Med Genet 1977; 1: 137-56. [PubMed: 416713]

Smith OW. Recognizable patterns of human mal-formation Genetic, embryologic and clinical
aspects 3rd ed. Philadelphia: W.B. Saunders, 1982; 30-3.

Andrle M, Erlach A, Rett A. Partial trisomy 4q in two unrelated cases. Hum Genet 1979; 49: 179-
83. [PubMed: 468248]

Dutrillaux B, Laurent C, Forabosco A et al. La trisomie 4q partielle. A propos de trois
observations. Ann Génét 1975; 18: 21-7. [PubMed: 238457]

Schrott HG, Sakaguchi S, France U, Luzzatti L, Fialkow PJ. Translocation, t(4g-;13q +), in three
generations resulting in partial trisomy of the long arm of chromosome 4 in the fourth generation.
J Med Genet 1974; 11 : 201-5. [PubMed: 4135220]

Smith BS, Pettersen JC. An anatomical study of a duplication 6p based on two sibs. Am J Med
Genet 1985; 20: 649-63. [PubMed: 3993686]

Bernheim A, Berger R, Vangier G, Thieffry J-C, Matet Y. Partial trisomy 6p. Hum Genet 1979; 48:
13-6. [PubMed: 110670]

Miyabara S, Toyoshima H, Suzumori K. A fetal case of partial trisomy 6q (q21—qter) with renal
dysplasia. Jpn J Hum Genet 1986; 31:93-9.

Int J Pediatr Nephrol. Author manuscript; available in PMC 2019 August 06.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Barakat and Butler

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

Page 7

Schinzel A Tonz O. Partial trisomy 7q and probable partial monosomy of 5p in the son of a mother
with a reciprocal translocation between 5p and 7g. Hum Genet 1979; 53: 121-4. [PubMed:
535897]

Mace SE, Macintyre MN, Turk KB, Johnson WE. The trisomy 9 syndrome: Multiple congenital
anomalies and unusual pathologic findings. J Pediatr 1978; 92: 446-8. [PubMed: 632988]

Bowen P, Ying KL, Chung GSH. Trisomy 9 mosaicism in a newborn infant with multiple
malformations. J Pediatr 1974; 85: 95-7. [PubMed: 4859574]

Centerwall WR, Beatly-DeSana JW. The trisomy 9p syndrome. Pediatrics 1975; 56: 748-55.
[PubMed: 1196731]

de France HF, Beemer FA, Sanders RCH, Schaminee-Main SCE. Trisomy 10 mosaicism in a
newborn boy: Delineation of the syndrome. Clin Genet 1985; 27: 92—6. [PubMed: 3978842]
Cantu JM, Salamanca F, Buentello L, Carnevale A, Armendares A. Trisomy 10p. A report of two
cases due to a familial translocation rep (10;21) (p11;p11). Ann Génét 1975; 18: 5-11. [PubMed:
1080038]

Gonzalez CH, Billerbeck AEC, Takayama LC, Wajntal A. Duplication 10p in girl due to a maternal
translocation t (10;14) (p11:p12). Am J Med Genet 1983; 14: 159-67. [PubMed: 6829605]
Hustinx TWJ, ter Haar BGA, Scheres JMC, Rutten FJ. Trisomy of the short arm of chromosome.
No. 10. Clin Genet 1974; 6: 408-15. [PubMed: 4434655]

Insley J, Rushton DI, Everley Jones HW. An intersexual infant with an extra chromosome. Ann
Génét 1986; 11: 89-94.

Stengel-Rutkowski S, Murken JD, Frankenberger R, et al. New chromosomal’ dysmorphic
syndromes. 2-trisomy 10p. Eur J Pediatr 1977; 126: 109-25. [PubMed: 913435]

Back E, Kosmutzky J, Schuwald A, Hameister H. Two cases of partial trisomy 10q in the same
family caused by parental direct insertion [ins (15;10) (q15;924qg26)]. Ann Génét 1979; 22: 195-8.
[PubMed: 317780]

Mulcahy MT, Jenkyn JH, Masters PL. A familial 10/13 translocation: Partial trisomy C in an infant
associated with familial 10/13 translocation. Clin Genet 1974; 6: 335-40. [PubMed: 4434650]
Talvik T, Mikelsaar A-V, Mikelsaar R, Kaosaar M, Tuur S. Inherited translocations in two families
t(14q +;109-) and t(13g—,21q +). Humangenetik 1973; 19: 215-26. [PubMed: 4763926]

Yunis JJ, Lewandowski RC. Partial duplication 10q and duplication 10p syndromes In: Yunis JJ,
Ed. New chromosomal syndromes. New York: Academic Press, 1977; 219-44.

Pettenati MJ, Haines JL, Higgins RR, Wappner RS, Palmer CG, Weaver DD. Wiedemann-
Beckwith syndrome. Presentation of clinical and cytogenetic data on 22 new cases and review of
the literature. Hum Genet 1986; 74: 143-54. [PubMed: 3770742]

Francke U, Weber F, Sparkes RS, Mattson PD, Mann J. Duplication 11 (q21 to 23qter) syndrome
In: Bergsma D, Lowry RB, Eds. New syndromes. New York: Alan R Liss 1977; 167-86.

Laurent C, Biemont M-CL, Bethenod M, Cret L, David M. Deux observations de trisomie
11qg(g23.1—qter) avec la méme anomalie des organes génitaux externes. Ann Génét 1975; 18:
179-84. [PubMed: 1080980]

Harrod MJE, Byrne JB, Dev VG, Francke U. Duplication 12g mosaicism in two unrelated patients
with a similar syndrome. Am J Med Genet 1980; 7: 123-9. [PubMed: 7468644]

Hemming L, Brown R. Partial trisomy 12q associated with a familial translocation. Cline Genet
1979; 16: 25-8.

Melnyk AR, Weiss L, Van Dyke DL, Jarvi P. Malformation syndrome of duplication 12q
24.1—qter. Am J Med Genet 1981; 10: 357-65. [PubMed: 7332029]

Schutten HJ, Schutten BT, Mikkelsen M. Partial trisomy of chromosome 13. Case report and
review of the literature. Ann Génét 1978; 21: 95-9.

Wenger SL, Steele MW. Meitotic consequences of pericentric inversions of chromosome 13. Am J
Med Genet 1981; 9: 275-83. [PubMed: 7294066]

Gallien JU, Neu RL, Wynn RJ, Steinberg-Warren N, Bannerman RM. Brief clinical report: An
infant with duplication of 17 q21 — 17qter. Am J Med Genet 1981; 8: 111-5. [PubMed:
7246600]

Int J Pediatr Nephrol. Author manuscript; available in PMC 2019 August 06.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Barakat and Butler

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

Page 8

Turleau C, Chavin-Colin F, Narbouton R, Asensi D, de Grouchy J. Trisomy 18g-. Trisomy
mapping of chromosome 18 revisited. Clin Genet 1980; 18: 20-6. [PubMed: 7418250]

Stern LM, Murch AR. Pseudohermaphroditism with clinical features of trisomy 18 in an infant
trisomic for parts of chromosomes 16 and 18: 47, XY, der (18), t(16;18) (p12; q11) mat. J Med
Genet 1975; 12: 305-7. [PubMed: 1177285]

Lange M, Alfi OS. Trisomy 19g. Ann Génét 1976; 19: 17-21. [PubMed: 1084117]

Schmid W Trisomy for the distal third of the long arm of chromosome 19 in brother and sister.
Hum Genet 1979; 46: 263-70. [PubMed: 437769]

Francke U Abnormalities of chromosomes 11 and 20: Partial duplication 20p In: Yunis JJ, Ed. New
Chromosomal Syndromes. New York: Academic Press, 1977; 262-72.

Arias D, Passarge E, Engle MA, German J. Human chromosomal deletion. Two patients with the
4p-syndrome. J Pediatr 1970; 76: 82-8. [PubMed: 5410164]

Wilcock AR, Adams FG, Cooke P, Gordon RR. Deletion of short arm of No. 4 (4p-): A detailed
case report. J Med Genet 1970; 7: 171-6. [PubMed: 5519606]

Passarge E, Altrogge HC, Rudiger RA. Human chromosomal deficiency. The 4p- syndrome.
Humangenetik 1970; 10: 51-7. [PubMed: 5449950]

Lurie IW, Lazjuk GI. Partial monosomies 18. Review of cytogenetical and phenotypical variants.
Humangenetik 1972; 15: 203-22. [PubMed: 4563067]

Curran JP, Al-Salihi FL, Allderdice PW. Partial deletion of the long arm of chromosome E- (18).
Pediatrics 1970; 46: 721-9. [PubMed: 5481073]

Gropp A, Jussen A, Ofteringer K. Multiple congenital anomalies associated with a partially ring-
shaped chromosome probably derived from chromosome No. 18 in man. Nature 1964; 202: 829—
30. [PubMed: 14187649]

Mankinen CB, Sears JW, Alvarez VR. Terminal (1) (g43) long-arm deletion of chromosome No. 1
in a three-year-old female In: Bergsma D, Schimke RN, Eds. Cytogenetics, environment and
malformation syndromes. New York: Alan R. Liss, 1976; 131-6.

Sichong Z, Bui T, Castro I, Iselius L, Hakansson S, Lundmarx K. A girl with an interstitial deletion
of the short arm of chromosome 3 studied with a high resolution banding technique. Hum Genet
1981; 59: 178-81. [PubMed: 7327578]

Golbus MS, Conte FA, Daentl DL. Deletion from the long arm of chromosome 4 (46, XX, 4q-)
associated with congenital anomalies. J Med Genet 1973; 10: 83-5. [PubMed: 4121427]

Mitchell JA, Packman S, Loughman WD et al. Deletions of different segments of the long arm of
chromosome 4. Am J Med Genet 1981; 8: 73-89. [PubMed: 7246608]

Ockey CH, Feldman GV, Macaulay ME, Delaney MJ. A large deletion of the long arm of
chromosome No. 4 in a child with limb abnormalities. Arch Dis Child 1967; 42: 428-34.
[PubMed: 4951642]

Rethore M-O, Couturier J, Mselati JCI, Cochois B, Lavaud J, Lejeune J. Monosomie 4932.1—4
qgter survenue de novo chez un nouveau-né multimalforme. Ann Génét 1979; 22: 214-6. [PubMed:
317783]

Centerwall WR, Parslow M, Costello J. Interstitial deletion in the long arm of chromosome 5. Am
J Hum Genet 1978; 30: 75A.

McNeal RM, Skoglund RR, Francke U. Congenital anomalies including the VATER association in
a patient with a del(6)q deletion. J Pediatr 1977; 91: 957-60. [PubMed: 925830]

Gibson J, Ellis PM, Forsyth JS. Interstitial deletion of chromosome 7. A case report and review of
the literature. Clin Genet 1982; 22: 256-65. [PubMed: 6758992]

Miller M, Kaufman G, Reed G, Bilenher R, Schinzel A. Familial, balanced insertional
translocation of chromosome 7 leading to offspring with deletion and duplication of the inserted
segment, 7p15—7p21. Am J Med Genet 1979; 4:323-32. [PubMed: 539602]

Muller U, Staudt F, Hameister H. A patient with interstitial deletion 7(p13—p21). Ann Génét
1981; 24: 239-41. [PubMed: 6800299]

Berger R, Larroche JC, Toubas PL. Deletion of the short arm of chromosome No. 10. Acta Pediatr
Scand 1977; 66: 659-62.

Int J Pediatr Nephrol. Author manuscript; available in PMC 2019 August 06.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Barakat and Butler

82.

83.

84.

85.

86.

87.

88.

89.

90.

9L

92.

93.

94.

95.

96.

97.

98.

99.

100

101.

102.

Page 9

Elliott D, Thomas GH, Condron CJ, Khuri N, Richardson F. C-group chromosome abnormality (?
10p-). Am J Dis Child 1970; 119: 72-3. [PubMed: 5410297]

Shokeir MHK, Ray M, Hamerton JL, Bauder F, O’Brien H. Deletion of the short arm of chromo-
some No. 10. J Med Genet 1975; 12: 99-113. [PubMed: 47396]

Haas OA, Zoubek A, Grumarzer ER, Gadner H. Constitutional interstitial deletion of 11p11 and
pericentric inversion of chromosome 9 in a patient with Wiedemann-Beckwith syndrome and
hepatoblastoma. Cancer Genet Cytogenet 1986; 23: 95-104. [PubMed: 3019515]

Junien C, Turleau C, de Grouchy I, et al. Regional assignment of catalase (CAT) gene to band
11p13. Association with the aniridia - Wilms’ tumor-ganado-blastoma (WAGR) complex. Ann
Génét 1980; 23: 165-8. [PubMed: 6252821]

Riccardi VM, Sujansky E, Smith AC, Francke U. Chromosomal imbalance in the aniridia-Wilms’
tumor association: 11p interstitial deletion. Pediatrics 1978; 61: 604-10. [PubMed: 208044]
Turleau C, de Grouchy UJ, Dufier JL et al. Aniridia, male pseudohermaphroditism,
gonadoblastoma, mental retardation, and del 11p13. Hum Genet 1981; 57:300-6.

Francke U Chromosome eleven g- syndrome In: Bergsma D, Ed. Birth defects compendium, 2nd
edition. New York: Alan R. Liss, 1979; 204-5.

Jacobsen P, Hauge M, Henningsen K, Hobolth N, Mikkelsen M, Philip J. An (11; 21) translocation
in four generations with chromosome 11 abnormalities in the offspring. A clinical, cytogenetical,
and gene marker study. Hum Hered 1973; 23: 568-85. [PubMed: 4134631]

Lee ML, Sciorra LJ. Partial monosomy of the long arm of chromosome 11 in a severely affected
child. Ann Génét 1981; 24: 51-3. [PubMed: 6971620]

Clark RD. del (15) (q22g24) syndrome with Potter sequence. Am J Med Genet 1984; 19: 703-5.
[PubMed: 6517095]

Smith ACM, McGavran L, Robinson J et al. Interstitial deletion of (17) (p11.2p11.2) in nine
patients. Am J Med Genet 1986; 24: 393-414. [PubMed: 2425619]

Miller OJ. Chromosome twenty-one monosomy In: Bergsma D, Ed. Birth defects compendium,
2nd Edition New York: Alan R Liss, 1979, 214.

Reisman LE, Kasahara S, Chung C-Y, Darnell A, Hall B. Antimongolism studies in an infant with
a partial monosomy of the 21 chromosome. Lancet 1966; 1: 394—7. [PubMed: 4159779]
Thornburn MJ, Johnson BE. Apparent monosomy of a G autosome in a Jamaican infant. J Med
Genet 1966; 3: 290-2. [PubMed: 16178089]

de la Chapelle A, Herva R, Koivisto M, Aula P. A deletion in chromosome 22 can cause diGeorge
syndrome. Hum Genet 1981; 57: 253-6. [PubMed: 7250965]

Kelley RI, Zackai EH, Emanuel BS, Kistenmacher M, Greenberg F, Punnett HH. The association
of the diGeorge anomalad with partial monosomy of chromosome 22. J Pediatr 1982; 101: 197—
200. [PubMed: 7097410]

Turner HH. A syndrome of infantilism, congenital webbed neck, and cubitus valgus.
Endocrinology 1978; 23: 566—74.

Carr DH. Chromosome anomalies as a cause of spontaneous abortion. Am J Obstet Gynecol 1967;
97: 283-93. [PubMed: 6016491]

. Hung W, Lopresti JM. The high frequency of abnormal excretory urograms in young patients with
gonadal dysgenesis. J Urol 1968; 98: 697-700.

Persky L, Owens R. Genitourinary tract abnormalities in Turner’s syndrome (gonadal
dysgenesis). J Urol 1971; 105: 309-13. [PubMed: 5090376]

Revens JS, Palubinskas AJ. Congenital renal abnormalities in gonadal dysgenesis. Radiology
1966; 86: 49-51. [PubMed: 5901968]

103. Glenn JF. Analysis of 51 patients with horseshoe kidney. N Engl J Med 1959; 261: 684-7.

[PubMed: 13828436]

104. Gregoir W. Conservative surgery in horseshoe kidney. Urol Int 1963; 16: 129-38. [PubMed:

14081306]

105. Haddad HM, Wilkins L. Congenital abnormalities associated with gonadal aplasia. Review of 55

cases. Pediatrics 1955; 23: 885-902.

106. Butler MG. Unpublished data.

Int J Pediatr Nephrol. Author manuscript; available in PMC 2019 August 06.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Barakat and Butler

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

Page 10

Klinefelter HF, Reifenstein EC, Albright F. Syndrome characterized by gynaecomastia, as-
permatogenesis without aleydigism, and in-creased secretion of follicle stimulating hormone. J
Clin Endocrinol Metab 1942; 2: 615-27.

Gorlin RJ. Classical chromosome disorders In: Yunis JJ, Ed. New chromosomal syndromes. New
York: Academic Press, 1987; 59-117.

Becker KL, Hoffman DL, Albert A. Underdahl LO, Mason JL. Klinefelter’s syndrome. Clinical
and laboratory findings in 50 patients. Arch Intern Med 1966; 118: 314-21. [PubMed: 5925229]

Fraccaro M, Kaijser K, Lindsten J. A child with 49 chromosomes. Lancet 1960; 2: 899-902.
[PubMed: 13701146]

Edwards JH, Yuncken C, Rushton DI, Richards S, Mittwoch U. Three cases of triploidy in man.
Cytogenetics 1967; 6: 81-104. [PubMed: 6067747]

Wertelecki W, Graham JM. The clinical syndrome of triploidy. Obstet Gynecol 1976; 47: 69-76.
[PubMed: 1246396]

Pitt D, Leversha M, Sinfield C et al. Tetraploidy in a liveborn infant with spina bifida and other
anomalies. J Med Genet 1981; 18: 309-11. [PubMed: 7024547]

Golbus MS, Bachman R, Wiltse S, Hall BD. Tetraploidy in a liveborn infant. J Med Genet 1976;
13: 329-32. [PubMed: 957384]

Schinzel A, Schmid W, Fraccaro M et al. The “cat eye syndrome”: Dicentric small marker
chromo-some probably derived from a No. 22 (tetrasomy 22pter—q 11) associated with a
characteristic phenotype. Report of 11 patients and delineation of the clinical picture. Hum Genet
1981; 57: 148-58. [PubMed: 6785205]

Gerald PS, Davis C, Say B, Wilkins J. Syndromal association of imperforate anus: The cat eye
syndrome In: Bergsma D, Ed. The clinical delineation of birth defects: G.I. tract including liver
and pancreas. Baltimore: Williams and Wilkins, 1972; 79-84.

Schachenman G, Schmid W, Fraccaro M et al. Chromosomes in coloboma and anal atresia.
Lancet 1965; 2: 290. [PubMed: 14330081]

Fryns JP, Haspeslagh M, Agneessens A, Van den Berghe H. De novo partial 293 trisomy/distal
7p22 monosomy in a malformed newborn with 7p deletion phenotype and craniosynostosis. Ann
Génét 1985; 28: 45-8. [PubMed: 3874588]

Ghymers D, Hermann B, Disteche C, Frederic J. Tétrasomie partielle du chromosome 9, & létat de
mosaique, chez un enfant porteur de malformations multiples. Humangenetik, 1973; 20: 273-82.
[PubMed: 4772080]

Nielsen KB, Dyggve H, Friedrich U, Hobolth N, Lyngbye T, Mikkelsen M. Small metacentric
non-satellited extra chromosome. Hum Genet 1978; 44: 59-69. [PubMed: 711239]

Tangheroni W, Cao A, Furbetta M. Multiple anomalies associated with an extra small metacentric
chromosome; modified Giemsa stain results. Humangenetik 1973; 18: 291-5. [PubMed:
4125989]

Taylor KM, Wolfinger HL, Brown MG, Chadwick DL. Origin of a small metacentric
chromosome : Familial and cytogenetic evidence. Clin Genet 1975; 8: 364-9. [PubMed:
1204233]

Simoni G, Rossella F, Dalpra L, Visconti G, Piria-Schwartz C. Ring chromosome 10 associated
with multiple congenital malformations. Hum Genet 1979; 51 : 117-21. [PubMed: 511137]

Sparkes RS, Ling SM, Muller H. Ring 10 chromo-some: 46,XX, r10 (p15q26). Hum Genet 1973;
43: 341-5.

Bilchik RC, Zackai EH, Smith ME, Williams JD. Anomalies with ring D chromosome. Am J
Ophthalmol 1972; 73: 83-9. [PubMed: 4621391]

Biles AR Jr, Luers T, Sperling K. D1 ring chromo-some in newborn with peculiar face,
polydactyly, imperforate anus, arrhinencephaly and other mal-formations. J Med Genet 1970; 7:
399-401. [PubMed: 5501707]

Scheibenreiter S, Frisch H. Ein Kind mit Ring-chromosom 15. Wien Klin Wochenschr 1978;
90:22-5. [PubMed: 625984]

Copeland KC, Hansen K, Moore CM. Multiple con-genital anomalies, mental retardation and
hypo-gonadotropic hypogonadism in a boy with small marker chromosomes. Am J Med Genet
1985; 20: 607-12. [PubMed: 3887915]

Int J Pediatr Nephrol. Author manuscript; available in PMC 2019 August 06.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Barakat and Butler

129

130.

131.

132.

133.

134.

135.

136.

Page 11

. Zonana J, Di Liberti JH. Congenital and hereditary urinary tract disorders In: Emery AEH,
Rimoin DL, Eds. Principles and practice of medical genetics. Edinburgh: Churchill Livingstone,
1983; 987-1001.

Helin I, Persson P-H. Prenatal diagnosis of urinary tract abnormalities by ultrasound. Pediatrics
1986; 78: 879-83. [PubMed: 3532021]

Temple JK, Shapira E. Genetic determinants of renal disease in neonates. Clin Perinatal 1981, 8:
361-73.

Tondury G Malformations of kidney and urinary tract in common chromosomal aberrations. II.
Morphogenetic studies. Humangenetik 1973; 18: 16-32. [PubMed: 4578677]

Kalter H, Warkany J. Congenital malformations: Etiologic factors and their role in prevention. N
Eng J Med 1983; 308: 424-31.

Polani PE. Delineation of malformation syndromes In: Littlefield JW, de Grouchy J, Eds. Birth
defects. Amsterdam: Excerpta Medica 1977; 422-5.

Palmer CG, Miles JH, Howard-Peebles PN, Magenis RE, Patil S, Friedman JM. Abnormal
karyotypes in ultrasonically abnormal fetus. Prenat Diagn 1987; in press.

Nicolaides KH, Rodeck CH, Gosden CM. Rapid karyotyping in non-lethal fetal malformations.
Lancet 1986; 1: 283—7. [PubMed: 2868161]

Int J Pediatr Nephrol. Author manuscript; available in PMC 2019 August 06.



Page 12

Barakat and Butler

89

169§

S5
vS'es

¥S ‘€S
2518
05

67 ‘8%
Ly ‘9y

Sy ‘v
VY'Y

or

6€
8¢
LE

9¢
S€
ve'T
€€

43
T€'0E'T

'6¢ '8¢
12'9¢

S¢

ve
€2'2C'TC

Jappe|q Areunn onsejdiadAy ‘sAsupiy 911sAd pue onsejdodAH
ain|ie} jeusy

saljifewlouqe Jeual paiydadsun ‘A1spe jeuas sjgnoq

Asupny onsejde pue 21do1as ‘sisodydauoipAy ‘81800431810
Aaupny o1njad ‘a182048381N ‘sisolydauoipAH
XN|}81 [e48}2IN021ISAA ‘sisaualie [euay

Jowiny, swipn ‘sAaupry abue]
wia1sAs Uo193]102 31gnop ‘sAaupiy ajgnop pue anoaydauoipAy ‘onskd ‘onseldsAp ‘onsejdodAy ‘ainjiey jeusy

Ja12.1n onsejde ‘ajainebaw ‘sAaupiy ajgnop pue ‘onsejdsAp ‘onsAo ‘onsejde ‘pareloy
1[nJawo|b ainyeww|

1912In0JpAH

Aaup1y aoysasioy ‘sisosydauoipAH
s1sA9 [eusy

sAaupny o1sAD

18121n0JpAY ‘sisoiydaucipAH
J1appe|q Juasqge ‘SISousls [esalaln
J18181n01pAY ‘sisoiydaucipAH
eise|dsAp |eusy

sAaupy [Jews ‘elInu1glold

UIaA [eual a|gnop ‘Alalie [eual ajdu ‘Asupiy |[BWS pue s0ysesIoH

J13124n 0IpAY ‘S1S04ydaunIpAy (Xn|yai [e18124N02ISaA Asupiy aoysasioy pue ‘onsejde ‘onsejdodAy ‘onskD
sIAjad [euareliul ‘sAaupiy palelod ‘sisausbe [euay

Aaupiy A10ssa20e ‘Asupiy Jo uorrealjdnp pue ‘Uuoiedly19[ed ‘eise|dsAp o1sAD

XN|Ja1 [e4312IN0JISIA

RISAIIE [eJalaIn ‘SABUpIY doysasioy pue ‘onseldsAp ‘o1dojog

sI1S0JydauoipAy ‘UoIRIIIoNRI pue SISAD [eusy

Awoswy J81b«—Tzb.T
wisioresow >C.\_Om_: VT

Awosii € 10 gbet

Awosi Ja1b«—T yzbzT
Awosiy gbzt

AwosLy gbTT

Awosin g1d TT

AwosLi gbot

Awosty 481d«—T1TdoT
wsioresow AwosLy 0T
Awosii gbe

Awosiy dg
wis|oresow AwosH) 6
Awosii 6

Awosii gbg

Awosy dg

Awosiiy gby

Awosiiy J81b<—Tzbg
Awosin zdg

Awoswy 181d«—Tzdg

Awos € 1o gby
Awosy J81d«—pTdy
Awosii gbg

Awosin gbz

AwosLy Ja1b«Tghz
Awosy Jalb«—G 10 gZbT

80U ooy

Auew jouge feuey

SUOITR 1 JBge BWOSOWO 1y

SAILITVINHONGY LOVHL AYVNIEN ANV TV¥N3IH HLIM d31VIO0SSY SNOILIANOD FNOSOINOYHD JINOSIFL 43H10

Author Manuscript

-T 319Vl

Author Manuscript Author Manuscript

Author Manuscript

Int J Pediatr Nephrol. Author manuscript; available in PMC 2019 August 06.



Page 13

Barakat and Butler

€9 wiaisAs Bunoa|joa ajgnop ‘skaupiy ansAaAjod ‘sisolydauoipAH Awosin dog

29 ‘19 sAaupi 911SA2 1o pajelodfew ‘01do1oa {1818in0IpAy sisosydauoipAH Awosiy 181d«—£TbeT

09 ‘'6S ‘T SuOIleWIOeW [euas pal1oadsun 4a1aInopAy ‘Xnjsas [e48121n021SaA ‘sAsupIy 91d03da pue a1sAak|od Awosiy gbgt
65 sisauabe [eJa1ain ‘sAaupiy onsAan NN Awosu z'TzbgT<«—J91dgT

T suoljewloew 1oe Areurdn payioadsun Awosiy Jalb«—ggb/ T

20U0 BJoY Ajlew Joude [eusy  SUOITe 1 JBCe SWOSOWO YD

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Int J Pediatr Nephrol. Author manuscript; available in PMC 2019 August 06.



Page 14

Barakat and Butler

16 '96

G6 ‘76 ‘€6
L9

4]

16

T

43

06 ‘68

88

/8 '98 'S8
¥8

€8
28'18

08
6. ‘8L

LL

9L
GL'vL'CL
€L'CL

1L

0.

sAaupiy o1sAd pue onseldsAg

Asupny Jo adeys [ewouge pue ‘eise|dsAp ‘eisejdy

suolew.oy[ew [eual payioadsun

uonounl [ela1ain021san pauonisodjew 1o ‘siajadoipAy ‘Je1ainolpAy ‘Asupiy Aselljos Jo pabiejua aney Aew syuaied Jo 92z
eise|dsAp [euas o1sAD

sAaup1y onsejdodAH

19121n0JpAY *s1s04ydauolpAy ‘UoIINIISGO [B1812IN0DISA

sisolydauolpAy ‘waisAs Bunos|jod ajgnop ‘sAsupiy ansAonnia

sisolydauoipAy ‘uonealjdnp jeusy

uoisuapadAy ‘sniiydauolaAd ‘Asupiy parelosfew ‘owny SWIAA

Aaupiy| a0ysasioH
J18124n04pAY ‘sisoaydauolpAy ‘wiarsAs Bunoajjoa ajgnop ‘eisedsAp [eual [ejuswbas pue o1sAD

wiaIsAs Bunaa||02 ajgnop ‘8]9904814N ‘1JNJILIBAIP [elalain ‘eise|dsAp Jeual ‘sisolydauoipAH
Asupiy 91do1og

Aaup1y a0ysasioH

sAaupi paleInqo] ‘sisosydauoipAy ‘walsAs Builoa)joa sjgnog

wialsAs Bunoa|0d ajgnop ‘Asupiy 21doro3

Aaup1y a0ysasioH

XN[Ja. |1812IN09ISAA ‘Aaupiy Alelljos

Awosouow zTbhzz

Awosouow bTg

Awosouow dgT

Awosouow zTTd/T
Awosouow pygh<—zghgT
Awosouow gbgT

Awosouow bgT

Awosouow gbtT

Awosouow Jalb<«—gz 10 ZghTT
Awosouow gTdTT

Awosouow TTdTT

Awosouow Jayd«—¢1doT

Kwosouow Tzd-gTb,
Awosouow GTh«—gTbg
Awosouow zzb«—€Tbg

Awosouow gby
Awosouow Jalb<—Teby
Awosouow g'yTd«TTdg

Awosouow Jatb«—gy 10 gybt

80Us ooy

Aupew jouge feuey

SUOITR 1 JBge BWOSOWO 1y

SAILITVINHONEGY LOVHL AdVNIEN ANV T¥N3IH HLIM d31VIO0SSY SNOILIANOD FINOSOINOIHD JINOSONOIN ¥43HLO

Author Manuscript

-¢ 3149vl

Author Manuscript Author Manuscript

Author Manuscript

Int J Pediatr Nephrol. Author manuscript; available in PMC 2019 August 06.



Page 15

Barakat and Butler

6¢1
8¢l

T

AR A
Lt

9t
STARA

[ZARTA

[44}
T2T'0CT

61T
811

eise|dsAp pue eisejdodAy [eusy

XN|JaJ [e48181N021S8A ‘sisoaydauoipAy ‘Asupiy onsejdodAH

Ajewouer |eia1ain ‘sisauabe eusy

UOII9NIISYO [BJ8181N0ISBA ‘SisoydauoipAy ‘Jsiainebaw ‘sajngny fewixoid o eiselog

Asupnpy Jo uonearjdnp a1ajdwodu

Aaupiy 91d019a Jo onsedodAy ‘onsejdy

J13121n0JpAY ‘s1soiydauoipAy ‘ainjre) [eusy

J1318.n a|gnop ‘AsupIy 80ysasioy 10 pParelos [ejN
Aaupiy onsejdodAH
eisejdodAy Jeusy

XXXXX ‘67

c_m__o UMOUXUN JO sWoSOWO04yd Jaxew |jews
(ton

(8T

(STM

(eT)
(otH

Awosen9) dgt
Awosena) dg

Awosouow gzd/Awosiy bz

80Us ;oY

Aupew jouge feuey

SUOITR 1 JBge BWOSOWO 1y

SAILITVINHONEGY LOVHL AdVNIEN ANV TVN3IH HLIM d31VIO0SSY SNOI1LVHY3IaV TVINOSONOYHD ¥3HL10

Author Manuscript

-€ 319Vl

Author Manuscript

Author Manuscript

Author Manuscript

Int J Pediatr Nephrol. Author manuscript; available in PMC 2019 August 06.



	Abstract
	INTRODUCTION
	MATERIAL AND METHODS
	RESULTS
	Autosomal Trisomies
	Autosomal Monosomies
	Sex Chromosome Aberrations
	Other Chromosome Aberrations

	DISCUSSION
	References
	TABLE 1-
	TABLE 2-
	TABLE 3-

