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Table S1. List of Case Reports of Ring Chromosomes in PubMed 1962-2022

Age Onset

Case or Nature Publication

Count _Case Report Diagnosis _Gender Inheritance  History Karyotype PMID Title Authors Citation Year

1 RC1-1 3m F na 46,XX,r(1)[71]/46,XX[7] 14215563 RING-1 CHROMOSOME AND MICROCEPHALIC GORDON RR, COOKE P. Lancet. 1964 Dec 5;2(7371):1212-3. 1964

DWARFISM doi: 10.1016/50140-6736(64)91045-

1 RC1-2 8m F na 46,XX,r(1) 6054759 Ring 1 chromosome and dwarfism--a possible Wolf CB, Peterson JA, LoGrippo GA, J Pediatr. 1967 Nov;71(5):719-22. 1967

syndrome Weiss L. doi: 10.1016/s0022-3476(67)80211-

1 RC1-3 6m F na d. 10y BL: 46,XX,r(1) 4125054 Ring-1 chromosome, microcephalic dwarfism, and Bobrow M, Emerson PM, Spriggs Al, Am J Dis Child. 1973 Aug;126(2):257- 1973
BM: 47,XX,der(1),+mar acute myeloid leukemia Ellis HL. 60. doi:

1 RC1-4 2m F de novo BL: 46,XX,r(1)[80]/46,XX[10]/r-var[10] 679524 Apparently non-deleted ring-1 chromosome and  Kjessler B, Gustavson KH, Wigertz A. Clin Genet. 1978 Jul;14(1):8-15. doi: 1978
SF: 46,XX,r(1)[281/46,XX[2] extreme growth failure in a mentally retarded girl 10.1111/j.1399-

1 RC1-5 nb F de novo 46,XX,r(1) 6502659 Ring chromosome 1 associated with radial ray Gardner RJ, Grindley RM, Chewings J Med Genet. 1984 Oct;21(5):400. 1984

defect WE, Clarkson JE. doi: 10.1136/jmg.21.5.400.

1 RC1-6 nb F nd BL: 46,XX,r(1)(p36.3q44)/r-var[2/80] 10826627 Ring chromosome 1 in a newborn Cutenese C, Mullett M, Hummel M, Clin Dysmorphol. 2000 Apr;9(2):131- 2000
SF: 45,XX,psu dic Wenger SL. 3. doi: 10.1097/00019605-
der(16;1)t(16;1;20)(p11.2;q41p12;p11.2),der 200009020-00012.
(20)t(16;1;20)[45]/46,XX,r(1)(p36.3q44)[5]

1 RC1-7 3y M de novo 46,XY,r(1)(p36.3q44)[10]/45,XY-1[5] 27099748 A patient with constitutional ring 1 chromosome  Saliganan S, Lee J, Wei S. Clin Case Rep. 2016 Mar 2016

characterized by SNP array CGH 21;4(4):442-8. doi:

7 7

1 RC2-1 F 46,XX/46,XX,r(2)(p25937) 315192 46,XX/46,XX,r (2)(p25g37) mosaicism: clinical and  Sutherland GR, Carter RF. Ann Genet. 1978 Sep;21(3):164-7. 1978

cytogenetic studies

1 RC2-2 case 1 125y M de novo 46,XY,r(2) 457140 Three cases of ring chromosome 2, one derived Maraschio P, Danesino C, Garau A, Hum Genet. 1979 Apr 27;48(2):157- 1979

from a paternal 2/6 translocation Saputo V, Vigi V, Volpato S. 67. doi: 10.1007/BF00286899.

1 RC2-2 case 2 10m F r(2;6) der Proband: 46,XX,r(2;6) 457140

(2;6)pat Pat: 46,XY,(2;6)(p15;q15)

1 RC2-2 case 3 6m M de novo d.10.5m 46,XY,r(2) 457140

1 RC2-3 15y F de novo 46,XX,r(2)[3111/46,XX[64]/r-var[4] 7468662 Ring chromosome 2 in a child with growth failure  Vigfusson NV, Kapstafer KJ, Lloyd MA.  Am J Med Genet. 1980;7(3):383-9. 1980

and few congenital abnormalities doi: 10.1002/ajmg.1320070321.

1 RC2-4 15y F de novo >35y 46,XX,r(2)(p25037)196]/r-var[29] 6977305 The cytogenetic and clinical implications of a ring  Cote GB, Katsantoni A, Deligeorgis D.  Ann Genet. 1981;24(4):231-5. 1981

chromosome 2
0 RC2-4 (follow-up) 25997743 35-Year Follow-Up of a Case of Ring Chromosome  Sarri C, Douzgou S, Kontos H, Cytogenet Genome Res. 2015
2: Array-CGH Analysis and Literature Review of Anagnostopoulou K, Timer Z, 2015;145(1):6-13. doi:
the Ring Syndrome Grigoriadou M, Petersen MB, Kokotas 10.1159/000382046. Epub 2015
H, Merou K, Pandelia E, Giouroukou E, May 14.

1 RC2-5 4y F de novo 46,XX,r(2)(p25q37) 7076252 Ring chromosome 2: clinical, chromosomal, and  Jansen M, Beemer FA, van der Heiden Hum Genet. 1982;60(1):91-5. doi: 1982

biochemical aspects C, Van Hemel JO, Van den Brande JL.  10.1007/BF00281274.

1 RC2-6 nb M 46,XY,r(2)(p25937.3)[0.65]/45,XY,- 10406663 Ring 2 chromosome: ten-year follow-up report Lacassie Y, Arriaza MI, Vargas A, La Am ) Med Genet. 1999 Jul 1999
2[0.27]/46,XY[0.02] Motta I 16;85(2):117-22. doi:

10.1002/(sici)1096-
1 RC2-7 nb F de novo 46,XX,r(2)(p25037)[79]/45,XX,-2[4]/r-var[17] 11546833 A case of ring chromosome 2 with growth Dee SL, Clark AT, Willatt LR, Yates JR.  J Med Genet. 2001 Sep;38(9):E32. 2001
retardation, mild dysmorphism, and microdeletion doi: 10.1136/jmg.38.9.e32.
of 2p detected using FISH

1 RC2-8 F 46,XX,r(2)(p25.3937.3).ish 15844781 "Ring syndrome" involving chromosome 2 Kosho T, Matsushima K, Sahashi T, Genet Couns. 2005;16(1):65-70. 2005

r(2)(2pter+,2qtel+) confirmed by FISH analysis using chromosome- Mitsui N, Fukushima Y, Sobajima H,
specific subtelomeric probes Ohashi H.

1 RC2-9 nb M 46,XY,r(2)(p25q37)[13]/45,XY,22[4]/47 XY,r( 15580637 A patient with a ring chromosome 2 and Alkuraya FS, Kimonis VE, Holt L, Am J Med Genet A. 2005 Feb 2005
2)(p25q37)x2[2]/46,XY,dic microdeletion of 2q detected using FISH: Further  Murata-Collins JL. 1;132A(4):447-9. doi:
r(2;2)(p25037;p25q37)[1] support for "ring chromosome 2 syndrome" 10.1002/ajmg.a.30437.

1 RC2-10 pn, 23 gwk M de novo top 46,XY,r(2)(p25.3q37.3) 23403238 Prenatal diagnosis of ring chromosome 2 with Chen CP, Lin CJ, Chang TY, Chern SR, Gene. 2013 Apr 25;519(1):164-8. 2013

lissencephaly and 2p25.3 and 2937.3 Wu PS, Chen YT, Su JW, Lee CC, Chen  doi: 10.1016/j.gene.2013.01.055.
microdeletions detected using array comparative LF, Wang W. Epub 2013 Feb 9.
genomic hybridization
1 RC2-11 10m M de novo 46,XY,r(2)(p25037)[17]/47,XY,r(2),+r(2)[3]/4 23895799 Ring 2 chromosome associated with failure to Lépez-Uriarte A, Quintero-Rivera F, de Gene. 2013 Oct 15;529(1):65-8. doi: 2013
6,XY[1] thrive, microcephaly and dysmorphic facial la Fuente Cortez B, Puente VG, Campos 10.1016/j.gene.2013.06.056. Epub
features Mdel R, de Villarreal LE. 2013 Jul 27.
1 RC2-12 nb M de novo 46,XY,r(2)(p25.3q37.3)[92]/r-var[8] 25774222 Clinico-radiological and molecular characterization Severino M, Accogli A, Gimelli G, Rossi Mol Cytogenet. 2015 Mar 5;8:17. 2015
of a child with ring chromosome 2 presenting A, Kotzeva S, Di Rocco M, Ronchetto P, doi: 10.1186/s13039-015-0121-z.
growth failure, microcephaly, kidney and brain Cuoco C, Tassano E. eCollection 2015.
malformations
14 13
1 RC3-1 nb M de novo 46,XY,r(3) 669717 Ring chromosome 3 in a retarded boy Witkowski R, Ullrich E, Piede U. Hum Genet. 1978 Jun 27;42(3):345- 1978

8. doi: 10.1007/BF00291318.



1 RC3-2 2m nl mat 46,XY,r(3)(p26929)[0.92BL/0.90SF] 7154048 The phenotype of ring chromosome 3 Wilson GN, Pooley J, Parker J. J Med Genet. 1982 Dec;19(6):471- 1982
3. doi: 10.1136/jmg.19.6.471.
1 RC3-3 10m de novo 46,XX,r(3)(p26029)[223]/46,XX[10]/r-var[55] 6513151 A case of ring chromosome 3, 46,XX,- Kitatani M, Takahashi H, Yasuda J, Jinrui Idengaku Zasshi. 1984 1984
3,+1(3)(p26929) Chen CC, Ida F, Shike S. Jun;29(2):157-62. doi:
10.1007/BF01873537.
1 RC3-4 4m de novo 46,XY,r(3) 2359108 Cornelia de Lange syndrome with ring Lakshminarayana P, Nallasivam P. J Med Genet. 1990 Jun;27(6):405-6. 1990
chromosome 3 doi: 10.1136/jmg.27.6.405.
0 RC3-4 2002489 Cornelia de Lange syndrome with ring Wilson GN. J Med Genet. 1991 Feb;28(2):143. 1991
chromosome 3 doi: 10.1136/jmg.28.2.143.
1 RC3-5 a6y >46y 46,XX,r(3)(p26029)[0.93] 1952790 [Ring chromosome 3 in a mentally retarded adult Teyssier M, Piperno D, Charrin C. Ann Genet. 1991;34(1):33-6. 1991
dwarf]
1 RC3-6 18y de novo 46,XX,r(3)(p26029) 1920370 De novo ring chromosome 3: a new case with a McKinley M, Colley A, Sinclair P, J Med Genet. 1991 Aug;28(8):536- 1991
mild phenotype Donnai D, Andrews T. 8. doi: 10.1136/jmg.28.8.536.
1 RC3-7 4y >23y 47,XX,- 8786088 A novel mechanism for the origin of Maraschio P, Tupler R, Rossi E, Hum Genet. 1996 Mar;97(3):382-6. 1996
3,4r(3)(p21.3925),+rea(3)[76]/46,XX[16]/r- supernumerary marker chromosomes Barbierato L, Uccellatore F, Rocchi M,  doi: 10.1007/BF02185778.
var[6] Zuffardi O, Fraccaro M.
1 RC3-8 de novo 46,XX,r(3)(p26029) 11491310 De novo ring chromosome 3 in a girl with Barajas-Barajas LO, Velarde-Félix S, Genet Couns. 2001;12(2):151-6. 2001
hypoplastic thumb and coloboma of iris Elizarrards-Rivas J, Hernandez-Zaragoza
1 RC3-9 8m 46,XY,r(3)(p26.1q29) 21849783 Clinical, cytogenetic and molecular study in a case Guilherme RS, Bragagnolo S, Pellegrino Cytogenet Genome Res. 2011
of r(3) with 3p deletion and review of the R, Christofolini DM, Takeno SS, 2011;134(4):325-30. doi:
literature Carvolheira GM, Kulikowski LD, 10.1159/000329478. Epub 2011
1 RC3-10 4m de novo 46,XX,r(3)(p26029)[90]/47,XX,+2r(3)[5]/46,X 27077748 Chromosome r(3)(p25.3929) in a Patient with Zhang K, Song F, Zhang D, Liu Y, Zhang Cytogenet Genome Res. 2016
X,der(3)[5] Developmental Delay and Congenital Heart H, Wang Y, Dong R, Zhang Y, Liu Y, Gai  2016;148(1):6-13. doi:
Defects: A Case Report and a Brief Literature z 10.1159/000445273. Epub 2016 Apr
0 RC3-10 27984612 [Molecular cytogenetic analysis of a case with ring Zhang K, Song F, Zhang D, Zhang H, Zhonghua Yi Xue Yi Chuan Xue Za 2016
chromosome 3 syndrome] Wang Y, Dong R, Zhang Y, Liu Y, Gai Z.  Zhi. 2016 Dec 10;33(6):816-819.
1 RC3-11 32090537 A rare case of ring chromosome 3 syndrome Huang T, Zhu L, Zhang SF, Hu XY, Cheng J Biol Regul Homeost Agents. 2020 2020
P, Luan SQ, Chen GH. Feb 24;34(1). doi: 10.23812/19-277-
11 12
1 RC4-1 nb de novo d.4w 46,XY,r(4)[165/200] 5801472 Congenital malformations associated with a ring 4 Carter R, Baker E, Hayman D. J Med Genet. 1969 Jun;6(2):224-7. 1969
chromosome doi: 10.1136/jmg.6.2.224.
1 RC4-2 9m de novo 46,XX,r(4) 5149537 A ring-4 chromosome in a patient with normal Surana RB, Bailey JD, Conen PE. J Med Genet. 1971 Dec;8(4):517- 1971
intelligence and short stature 21. doi: 10.1136/jmg.8.4.517.
1 RC4-3 9m de novo 46,XX/46,XX,r(4)[0.09/0.58/0.64/0.72]age2/ 4411581 A child with a ring-4 chromosome (46,XX-46,XX,r  Parker CE, Alfi OS, Derencsenyi A, Am J Dis Child. 1974 Sep;128(3):371- 1974
3/5/9 4) Mavalwala J, Donnell G. 4. doi:
10.1001/archpedi.1974.021102801
01015.
1 RC4-4 8y de novo 46,XY,r(4)[0.90] 1150264 Derivative chromosomal structures from a ring Niss R, Passarge E. Humangenetik. 1975 May 1975
chromsome 4 26;28(1):9-23. doi:
10.1007/BF00272478.
0 RC4-4 12y 872629 Sister chromatid exchanges in a ring chromosome Bartram CR. Cytogenet Cell Genet. 1977
4 1977;18(4):238-41. doi:
10.1159/000130766.
1 RC4-6 15y de novo 46.XY,r(4)(p16g35) 881718 Ring chromosome 4 McDermott A, Voyce MA, Romain D.  J Med Genet. 1977 Jun;14(3):228- 1977
32. doi: 10.1136/jmg.14.3.228.
1 RC4-7 nb de novo d. 1wk 46,XY,r(4)(p15935)[100]/r-var[23] 881198 Ring chromosome 4 and Wolf syndrome Pérez-Castillo A, Abrisqueta JA. Hum Genet. 1977 Jun 10;37(1):87- 1977
91. doi: 10.1007/BF00293777.
1 RC4-8 nb de novo d.4d 46,XX,r(4)(p16935)[87]/r-var[13] 711237 Partial deletion of 4p16 band in a ring del Mazo J, Abrisqueta JA, Pérez- Hum Genet. 1978 Oct 19;44(1):105- 1978
chromosome and Wolf Syndrome Castillo A, Aller V, Lucas MA, de Torres 8. doi: 10.1007/BF00283580.
ML, Martin MJ.
1 RC4-9 nb d.6y 46,XX,r(4) 7205435 Neurological and neuropathological findings in Young RS, Zalneraitis EL. J Med Genet. 1980 Dec;17(6):487- 1980
ring chromosome 4 90. doi: 10.1136/jmg.17.6.487.
1 RC4-10 2m de novo 46,XY,r(4)(p16g35)[0.77] 7270516 Ring 4 chromosome with terminal p and q Finley WH, Finley SC, Chonmaitree T, ~ Am J Dis Child. 1981 Aug;135(8):729- 1981
deletions Koors JE, Chandler WC. 31. doi:
10.1001/archpedi.1981.021303200
43015.
1 RC4-11 15y 46,XX,r(4) 4041283 Ring chromosome 4: Wolf syndrome and Kosztolanyi G. Acta Paediatr Hung. 1985;26(2):157- 1985
unspecific developmental anomalies 65.
0 RC4-11 3674110 Decreased cell viability of fibroblasts from two Kosztolanyi G. Am ) Med Genet. 1987 1987
patients with a ring chromosome: an in vitro Sep;28(1):181-4. doi:
reflection of growth failure? 10.1002/ajmg.1320280125.
1 RC4-12 12y 46,XY,r(4)(p16935) 4046483 Ring chromosome 4 : 46,XY, r(4) (p16q35) in a boy Gutkowska A, Krajewska-Walasek M,  Klin Padiatr. 1985 Jul- 1985

Wisniewski L.

Aug;197(4):294-6. doi: 10.1055/s-
2008-1033986.



1 RC4-13 1m M 46,XY,r(4)(p16935) 3671134 [Ring chromosome 4 in twins] Giuffré L, Cammarata M, Corsello G, Pediatr Med Chir. 1987 May- 1987
Benigno V, Graziano L, Roccella F, Jun;9(3):349-50.
1 RC4-14 nb M 46,XY/46,XY,r(4) 3261147 Ring chromosome 4 mosaicism and Potter Fryns JP, Kleczkowska A, Jaeken J, Van  Ann Genet. 1988;31(2):120-2. 1988
sequence den Berghe H.
1 RC4-16 nb F de novo 46,XX,r(4)(p16q35)[81]/45,XX,-4[12]/r-var[2] 2240048 Ring chromosome 4 in a child with duodenal Halal F, Vekemans M. Am J Med Genet. 1990 1990
atresia Sep;37(1):79-82. doi:
10.1002/ajmg.1320370118.
1 RC4-17 8y M de novo 46,XY,r(4)(p16935)[72]/45,XY,-4[3]/r-var[25] 2015696 Ring chromosome 4 in a child with mild Freyberger G, Wamsler C, Schmid M. Clin Genet. 1991 Feb;39(2):151-5. 1991
dysmorphic signs doi: 10.1111/j.1399-
0004.1991.tb03003.x.
1 RC4-18 nb F de novo 46,XX[0.84]/46,XX,r(4)(p16q22.3)[0.12]/47,X 8933346 Amelia, dextrocardia, asplenia, and congenital Hou JW, Wang TR. J Med Genet. 1996 Oct;33(10):879- 1996
X,r(4),+del(4)(q22.3)[0.04] short bowel in deleted ring chromosome 4 81. doi: 10.1136/jmg.33.10.879.
1 RC4-19 nb M de novo >26y 46,XY,r(4)(p16.3935)[9]/46,XY[11] 9332654 Ring chromosome 4 mosaicism coincidence of Anderson CE, Wallerstein R, Am J Med Genet. 1997 Oct 1997
oligomeganephronia and signs of Seckel syndrome Zamerowski ST, Witzleben C, Hoyer JR, 31;72(3):281-5.
1 RC4-20 pn: 17 F top 46,XX,r(4)[0.44]/45,XX,-4[0.56] 12011164 Partial deletion of 4p and 4q in a fetus with ring Kocks A, Endele S, Heller R, Schroder B, J Med Genet. 2002 May;39(5):E23. 2002
gwks chromosome 4: phenotype and molecular Schéfer HJ, Stadtler C, Makrigeorgi- doi: 10.1136/jmg.39.5.e23.
mapping of the breakpoints Butera M, Winterpacht A.
1 RC4-21 27y F de novo >27y 46,XX,r(4)(p16035)[160]/45,XX,-4[16]/r- 16103661 Molecular cytogenetic characterization of ring Lee MH, Park SY, Kim YM, Kim JM, Yoo Cytogenet Genome Res. 2005
var[17]/46,XX[21] chromosome 4 in a female having a KJ, Lee HH, Ryu HM. 2005;111(2):175-8. doi:
chromosomally normal child 10.1159/000086389.
1 RC4-22 25y F de novo >26y 46,XX,r(4)(p16935) 16082703 Ring chromosome 4 in a patient with early onset  Blackett PR, Li S, Mulvihill JJ. Am J Med Genet A. 2005 Aug 2005
type 2 diabetes, deafness, and developmental 30;137(2):213-6. doi:
1 RC4-23 16719275 Wolf Hirshhorn syndrome in a case of ring Laleye A, Alao MJ, Adjagba M, Hans C, Genet Couns. 2006;17(1):35-40. 2006
chromosome 4: phenotype and molecular Delneste D, Gnamey DK, Ayivi B,
cytogenetic findings Darboux RB.
1 RC4-24 nb M de novo 46,XY,r(4)(p16.3935) 16470698 Ring chromosome 4 and Wolf-Hirschhorn Balci S, Engiz O, Aktas D, Vargel |, Am ) Med Genet A. 2006 Mar 2006
syndrome (WHS) in a child with multiple Beksag MS, Mrasek K, Vermeesch J, 15;140(6):628-32. doi:
1 RC4-25 pn: 26 M de novo stillbirth, 29 46,XY,r(4)(p15.2935.2)[11]/45,XY,-4[12] 17471607 Prenatal diagnosis of mosaic ring chromosome 4  Chen CP, Hsu CY, Tzen CY, Lee CC, Chen Prenat Diagn. 2007 May;27(5):485- 2007
gwks gwks WL, Chen LF, Wang W. 7. doi: 10.1002/pd.1717.
1 RC4-26 nb M de novo 46,XY,r(4)(4p16.3q35) 17696124 Two unique patients with novel microdeletions in  South ST, Bleyl SB, Carey JC. Am J Med Genet A. 2007 Sep 2007
4p16.3 that exclude the WHS critical regions: 15;143A(18):2137-42. doi:
implications for critical region designation 10.1002/ajmg.a.31900.
1 RC4-27 10m M de novo 46,XY,r(4)(p16935)[841/45,XY,-4[9]/r-var[7] 19262083 [A case of mosaic ring chromosome 4 with Kim JH, Oh PS, Na HY, Kim SH, Cho HC. Korean J Lab Med. 2009 2009
subtelomeric 4p deletion] Feb;29(1):77-81. doi:
10.3343/kjlm.2009.29.1.77.
1 RC4-28 15y M de novo 46,XY,r(4)[831/45,XY,-4[6]/r-var[11] 19921639 Characterization of double ring chromosome 4 Soysal Y, Balci S, Hekimler K, Liehr T, Am J Med Genet A. 2009 2009
mosaicism associated with bilateral hip Ewers E, Schoumans J, Bui TH, Igduygu Dec;149A(12):2782-7. doi:
dislocation, cortical dysgenesis, and epilepsy FM, Kosyakova N, Imirzalioglu N. 10.1002/ajmg.a.33069.
1 RC4-29 22029176 Mosaic ring chromosome 4 in a child with mild Chen CP, Lin SP, Su YN, Chern SR, Tsai  Genet Couns. 2011;22(3):321-6. 2011
dysmorphisms, congenital heart defects and EJ, Wu PC, Lee CC, Wang W.
developmental delay
1 RC4-30 pn F de novo denial top 46,XX,r(4) 24455347 Prenatal diagnosis of 4p and 4q subtelomeric Akbas H, Cine N, Erdemoglu M, Atay Case Rep Obstet Gynecol. 2013
microdeletion in de novo ring chromosome 4 AE, Simsek S, Turkyilmaz A, Fidanboy ~ 2013;2013:248050. doi:
1 RC4-31 23y M de novo >23y 46,XY,r(4)(p16.3935.2)[31]/45,XY,-4(3] 25057292 Meiotic prophase | defects in an oligospermic man Yao Q, Wang L, Yao B, Gao H, Li W, Xia Mol Cytogenet. 2014 Jul 1;7:45. 2014
with Wolf-Hirschhorn syndrome with ring X, ShiQ, CuiY. doi: 10.1186/1755-8166-7-45.
chromosome 4 eCollection 2014.
1 RC4-32 nb F de novo d.10 wks, 46,XX,r(4)(p15.3935) 27610251 Ring Chromosome 4 in a Child with Multiple Paththinige CS, Sirisena ND, Case Rep Genet. 2016
cardiac Congenital Abnormalities: A Case Report and Kariyawasam UG, Saman Kumara LP, ~ 2016;2016:4645716. doi:
failure Review of the Literature Dissanayake VH. 10.1155/2016/4645716. Epub 2016
Aug 16.
1 RC4-33 2y M de novo 46,XY,r(4)(p16.3935.2)[42]/46,XY[11]/r- 28127864 Continuing role for classical cytogenetics: Case Burgemeister AL, Daumiller E, Dietze- AmJ Med Genet A. 2017 2017
var[6] report of a boy with ring syndrome caused by Armana |, Klett C, Freiberg C, Stark W, Mar;173(3):727-732. doi:
complete ring chromosome 4 and review of Lingen M, Centonze |, Rettenberger G, 10.1002/ajmg.a.38063. Epub 2017
literature Mehnert K, Zirn B. Jan 27.
1 RC4-34 30428788 A Case of Thumb Polydactyly which Ulnar Thumb  Kishi Y, Ikeda H. J Hand Surg Asian Pac Vol. 2018 2018
Has No Active Motion in Ring Chromosome 4 Dec;23(4):566-570. doi:
10.1142/52424835518720311.
1 RC4-35 10y F de novo 46,XX,r(4)(p16035)[65]/45,XX,- 32293439 Clinical, cytogenetic, and molecular findingsina  Paz-Y-Mifio C, Proafio A, Verdezoto SD, BMC Med Genomics. 2019 Nov 2019
4[5]/46,XX,dic r(4)[5]/46,XX[16] patient with ring chromosome 4: case report and ~ Garcia JL, Hernandez-Rivas JM, Leone ~ 21;12(1):167. doi: 10.1186/s12920-
literature review PE. 019-0614-4.
1 RC4-36 2y M 46,XY,r(4)(p16935)[84]/45,XY,-4[3]/r-var[13] 32761591 [Analysis of clinical and genetic characteristics of a Lyu Y, Song F, Zhang K, Gao M, MaJ,  Zhonghua Yi Xue Yi Chuan Xue Za 2020
child with ring chromosome 4 syndrome] Wang D, Wan Y, Liu Y, Gai Z. Zhi. 2020 Aug 10;37(8):843-846.
34 36
1 RC5-1 nb F de novo 46,XX,r(5) 4159145 "Cri du Chat" due to a ring-B chromosome R A Rohde, R Tompkins Lancet 2(7421):1075-6 1965



1 RC5-2 case 1 im M de novo 46,XY,r(5)[0.81] 699350 Ring chromosome 5 in two malformed boys with ~ Suerinck E, Noél B, Rethore MO. Clin Genet. 1978 Sep;14(3):125-9. 1978
Cri du Chat syndrome doi: 10.1111/j.1399-
0004.1978.tb02116.x.
1 RC5-2 case 2 10y M de novo 46,XY,r(5)[0.93] 699350
1 RC5-3 6210897 Ring chromosome 5 with dental anomalies Kula K, Patil S, Hanson J, Nowak A, Pediatr Dent. 1981 Dec;3(4):329- 1981
1 RC5-4 2.5m M de novo 46,XY,r(5) 3409543 Ring chromosome 5 Flannery DB, Rogers WG, Byrd JR. Clin Genet. 1988 Jul;34(1):74-8. doi: 1988
2 RC5-5 2677233 [The cat cry (cri du chat) syndrome: report of a Chuang SM, Wang TR, Jean HH, Lee FY. | Taiwan Yi Xue Hui Za Zhi. 1989 1989
case with review of 10 cases at the National Jun;88(6):635-8, 628-9.
Taiwan University Hospital]

1 RC5-6 case 1 4y F mat 46,XX,r(5)(p15935)[0.89] 2227937 Investigation of three patients with the "ring MacDermot KD, Jack E, Cooke A, Hum Genet. 1990 Oct;85(5):516-20. 1990
syndrome", including familial transmission of ring  Turleau C, Lindenbaum RH, Pearson J, doi: 10.1007/BF00194228.
5, and estimation of reproductive risks Patel C, Barnes PM, Portch J, Crawfurd
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syndrome in an infant H, Arisaka O.
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1 RC10-1 9y de novo 46,XX,r(10) 839503 Physical retardation is associated with ring Lansky S, Daniel W, Fleiszar K. J Med Genet. 1977 Feb;14(1):61-3. 1977
chromosome mosaicism: 46, XX,r(10)/45, XX,10 doi: 10.1136/jmg.14.1.61.
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5. doi: 10.1007/BF00278844.

1 RC10-3 nb de novo 46,XY,r(10),£(10;19)(g25;p13) 567620 Malformative syndrome associated with a ring 10 Fryns JP, De Boeck K, Jaeken J, van den Hum Genet. 1978 Aug 31;43(2):239- 1978
chromosome and a translocated 10q/19 Berghe H. 44, doi: 10.1007/BF00293602.
chromosome

1 RC10-4 &m de novo PB: 46,XY,r(10)[192/200], SF: 511137 Ring chromosome 10 associated with multiple Simoni G, Rossella F, Dalpra L, Visconti  Hum Genet. 1979 Oct 1;51(2):117- 1979

46,XY,r(10)[182/200] congenital malformations G, Piria-Schwarz C. 21. doi: 10.1007/BF00287164.

1 RC10-5 &m de novo 46,XX,r(10)(p15026) 7381872 Ring chromosome 10:46,XX,r(10)(p15 leads to Tsukino R, Tsuda N, Dezawa T, Ishii T, ) Med Genet. 1980 Apr;17(2):148- 1980
q26) Koike M. 50. doi: 10.1136/jmg.17.2.148.

1 RC10-6 nb de novo 46,XY,r(10)[84]/45,XY,-10[13]/r-var[1] 7025632 Phenotype associated with ring 10 chromosome:  Michels VV, Driscoll DJ, Ledbetter DH, Am J Med Genet. 1981;9(3):231-7. 1981
report of patient and review of literature Riccardi VM. doi: 10.1002/ajmg.1320090309.

1 RC10-7 6982669 [Ring chromosome 10: 46,XX,r(10)(p15q26)] Serville F, Briault R, Taillemite JL, Ann Genet. 1982;25(3):168-71. 1982

Despoisse S, Cotoni P, Broustet A.
1 RC10-8 2m de novo 46,XY,r(10)[91]/45,XY,-10[5]/r-var[4] 6842550 Ring chromosome 10 and its clinical features Nakai H, Adachi M, Katsushima N, J Med Genet. 1983 Apr;20(2):142-4. 1983
Yamazaki N, Sakamoto M, Tada K. doi: 10.1136/jmg.20.2.142.

1 RC10-9 2y mat nl, 46,XY,r(10)(p15.3926.3) 6705254 Ring chromosome 10 syndrome: case report and  Kondo |, Shimakura Y, Hirano T, Kaneko Clin Genet. 1984 Feb;25(2):196- 1984
the possibility of clinical diagnosis M, Yabuta K. 200. doi: 10.1111/j.1399-

0004.1984.tb00485.x.

1 RC10-10 25y mos 45,XY,- 3834204 Report of a patient with a ring chromosome 10: Kishi K, Ikeuchi T, Yamamoto K, Jinrui Idengaku Zasshi. 1985 1985

10/46,XY/46,XY,r(10)(p15.3926.3) mos45,XY,-10/46,XY/46,XY,r(10)(p15.3926.3) Tonomura A, Sakurada N, Satoh Y. Sep;30(3):233-8. doi:
10.1007/BF01876474.

1 RC10-11 nb d. 3m, renal  PB/SF: 46,XX,r(10) 7837258 A newborn with ring chromosome 10, aganglionic Calabrese G, Franchi PG, Stuppia L, J Med Genet. 1994 Oct;31(10):804- 1994
failure megacolon, and renal hypoplasia Mingarelli R, Rossi C, Ramenghi L, 6. doi: 10.1136/jmg.31.10.804.

Marino M, Morizio E, Peila R,

1 RC10-12 32y >32y 46,XY,r(10)(p15926) 14598349 Ring chromosome 10 (p15q26) in a patient with  Concolino D, lembo MA, Moricca MT,  Am J Med Genet A. 2003 Dec 2003
unipolar affective disorder, multiple minor Strisciuglio P, Marotta R, Rossi E, Giglio 1;123A(2):201-3. doi:
anomalies, and mental retardation S. 10.1002/ajmg.a.20299.

1 RC10-13 nb de novo 46,XX,r(10) 19968867 Chromosome r(10)(p15.3926.12) in a newborn Gunnarsson C, Graffmann B, Jonasson Mol Cytogenet. 2009 Dec 7;2:25. 2009
child: case report 1. doi: 10.1186/1755-8166-2-25.

1 RC10-14 pn de novo TOP, 27 gwks 46,XY,r(10)(p15.3q26.3) 21914491 Clinical and molecular description of a fetus in Christopoulou G, Tzetis M, Eur J Med Genet. 2012 Jan;55(1):75- 2012
prenatal diagnosis with a rare de novo ring 10 and Konstantinidou AE, Tsezou A, 9. doi: 10.1016/j.ejmg.2011.08.002.
deletions of 12.59 Mb in 10p15.3-p14 and 4.22 Kanavakis E, Kitsiou-Tzeli S, Velissariou Epub 2011 Sep 9.

Mb in 10926.3 V.

1 RC10-15 case 1 25y de novo d. 15y 46,XY,r(10)(p15.3q26.2) 23247912 Ring chromosome 10: report on two patients and  Guilherme RS, Kim CA, Alonso LG, J Appl Genet. 2013 Feb;54(1):35-41. 2013

review of the literature Honjo RS, Meloni VA, Christofolini DM, doi: 10.1007/s13353-012-0128-7.
Kulikowski LD, Melaragno MI. Epub 2012 Dec 18.

1 RC10-15 case 2 nb de novo 46,XX,r(10)(p15.3926.3) 23247912

1 RC10-16 7m nd 46,XX,r(10)(p15.1926.1) 25922618 Clinical, cytogenetic and molecular study of a case Ciuladaité Z, Burnyté B, Vansevi¢iGté Mol Cytogenet. 2015 Apr 21;8:29. 2015
of ring chromosome 10 D, Dagyté E, Kucinskas V, Utkus A. doi: 10.1186/513039-015-0124-9.

eCollection 2015.

1 RC10-17 nb 46,XX,r(10)(p15¢26.1) 34680908 Expanding the Neurological Phenotype of Ring Pruccoli J, Graziano C, Locatelli C Genes (Basel). 2021 Sep 2021
Chromosome 10 Syndrome: A Case Report and 26;12(10):1513
Review of the Literature
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1 RC11-1 3m de novo 46,XX,(11) 856722 Ring 11 chromosome (46,xx,r11(p15q25)) Valente M, Muller H, Sparkes RS. Hum Genet. 1977 May 10;36(3):345- 1977

50. doi: 10.1007/BF00446287.

1 RC11-2 2y 46,XX,r(11)(p15q25) 6974530 Ring chromosome 11 [46,XX,r(11) (p15g25)] Niikawa N, Jinno Y, Tomiyasu T, Ann Genet. 1981;24(3):172-5. 1981
associated with clinical features of the 11qg- Fukushima Y, Kudo K.

1 RC11-3 6m d. 15y 46,XX,r(11)(p15q24) 6829609 Brief clinical report: ring-11 chromosome: Cousineau A, Higgins JV, Scott- Am J Med Genet. 1983 Jan;14(1):29- 1983
cardiac phenotype-karyotype correlation with deletions ~ Emuakpor AB, Mody G. 35. doi: 10.1002/ajmg.1320140106.
failure of 11q

1 RC11-4 case 1 25y de novo 46,XX,r(11)(p15.5q25)[0.86] 6315941 Two cases of ring chromosome 11 Romain DR, Gebbie OB, Parfitt RG, J Med Genet. 1983 Oct;20(5):380-2. 1983

Columbano-Green LM, Smythe RH, doi: 10.1136/jmg.20.5.380.
1 RC11-4 case 2 8m mat nl d. 15y 46,XY,r(11)(p15925)
1 RC11-5 11y de novo 46,XY,r(11)(p15.5925)[72]/46,XY[30]/45,XY,- 3086186 Congenital ocular and other systemic Daniele S, Pecorelli F, Tiepolo L, Graefes Arch Clin Exp Ophthalmol. 1986
11[3] abnormalities associated with ring-11 Armellini R, Liotti FS. 1986;224(3):317-20. doi:
1 RC11-6 nb 3487279 Ring chromosome 11. A case report and review of Palka G, Verrotti A, Peca S, Mosca L, Ann Genet. 1986;29(1):55-8. 1986

the literature

Lombardo G, Verrotti M, Morgese G.



1 RC11-7 45y F mat >29y 46,XX,r(11)(p15q25) 3189413 Ring chromosome 11 and café-au-lait spots Fagan K, Suthers GK, Hardacre G. Am J Med Genet. 1988 1988
Aug;30(4):911-6. doi:
10.1002/ajmg.1320300406.

1 RC11-8 pn F de novo top AF: 46,XX,r(11)(p15q25)[14]/45,XX,-11[7] 11503165 Prenatal diagnosis of a de novo ring Mohamed AN, Ebrahim SA, Aatre R, Am J Med Genet. 2001 Sep 2001

chromosome 11 Qureshi F, Jacques SM, Evans MI. 1;102(4):368-71. doi:
10.1002/ajmg.1492. PMID:
11503165.
1 RC11-9 25y M de novo 45,XY,r911)(p15.5925)[90]/45,XY,-11[8]/r- 20583153 Constitutional ring chromosome 11 mosaicism in a Am J Med Genet A. 2010 2010
var[2] Wilms tumor patient: Cytogenetic, molecular and Affiliations Jul;152A(7):1756-63. doi:
clinico-pathological studies 10.1002/ajmg.a.33420.

1 RC11-10 case 1 nb M de novo 46,XY,r(11)(p15.5q25) 22975011 Molecular and clinical characterization of patients Hansson KB, Gijsbers AC, Oostdijk W,  Eur ) Med Genet. 2012 2012

with a ring chromosome 11 Rehbock JJ, de Snoo F, Ruivenkamp CA, Dec;55(12):708-14. doi:

1 RC11-10 case 2 3y F de novo 46,XX,r(11)(p15.523.3) 22975011

1 RC11-10 case 3 6y F mat >37y 46,XX,r(11)(p15.5q25) 22975011

1 RC11-11 S5y F 46,XX,r(11)(p15.5q925)[27]/45,XX,-11[3] 23234794 [Wilms' tumor and ring chromosome 11 in a child] Zhang H, Feng C, Tang SQ. Zhongguo Dang Dai Er Ke Za Zhi. 2012

1 RC11-12 S5y F >20y 46,XX,r(11)(p15q25) 26576288 Endocrine abnormalities in ring chromosome 11: a Lange R, Von Linsingen C, Mata F, Endocrinol Diabetes Metab Case 2015

case report and review of the literature Moraes AB, Arruda M, Vieira Neto L. Rep. 2015;2015:150085. doi:
10.1530/EDM-15-0085. Epub 2015
Oct 15.
1 RC11-13 12y F de novo 46,XX,r(11)(p15.3924.1),der(21)t(11;21)(p15. 26557157 De Novo ring chromosome 11 and non-reciprocal PengY, Ma R, Zhou Y, Xia Y, Wen J, Mol Cytogenet. 2015 Nov 9;8:88. 2015
3;qter)[158]/45,XX,-11[16]/r-var[5] translocation of 11p15.3-pter to 21qterin a ZhangY, Guo R, Li H, Pan Q, Zhang R,  doi: 10.1186/s13039-015-0191-y.
patient with congenital heart disease Tang C, Liang D, Wu L. eCollection 2015.
1 RC11-14 13y M 45,XY,-11[18]/46,XY,r(11)[78]/46,XY,dic 28232783 Complex Mosaic Ring Chromosome 11 Associated Galvdo Gomes A, Paiva Grangeiro CH, Mol Syndromol. 2017 Jan;8(1):45- 2017
r(11)[4] with Hemizygous Loss of 8.6 Mb of 11q24.2qter in Silva LR, Oliveira-Gennaro FG, Pereira  49. doi: 10.1159/000452681. Epub
Atypical Jacobsen Syndrome CS, Joaquim TM, Panepucci RA, Squire 2016 Nov 17.

17 14

1 RC12-1 1y F nd 46,XX,r(12)(p13924)[0.80]/45,XX,-12[0.8] /r- 7395909 The syndrome of ring chromosome 12 Scribanu N, McCullars EB, Baumiller Am J Med Genet. 1980;5(2):165-70. 1980

var[0.12] RC, Colon AR. doi: 10.1002/ajmg.1320050210.

1 RC12-2 23y M nd >23y BL/SF: 46,XY,r(12)(p13.3q24.3) 3354616 Ring chromosome 12 Park JP, Graham JM Jr, Andrews PA, Am J Med Genet. 1988 1988

Wurster-Hill DH. Feb;29(2):437-40. doi:
10.1002/ajmg.1320290228.

1 RC12-3 30y F >30y 46,XX,r(12)(p13.3924.3)[26]/46,XX[12] 8725781 Leiomyoma of uterus in a patient with ring Hajianpour MJ, Hajianpour AK, Am ) Med Genet. 1996 May 1996

chromosome 12: case presentation and literature Habibian R, Wohlmuth C. 17;63(2):335-9. doi:
review 10.1002/(SIC1)1096-
1 RC12-4 15y F nd 46,XX,r(12)(p13q24.33)[0.98]/45,XX,- 12599192 Ring chromosome 12 with variable phenotypic Parmar RC, Muranjan MN, Kotvaliwale Am J Med Genet A. 2003 Mar 2003
12[0.02] features: clinical report and review of the S, Sharma S, Bharucha BA. 15;117A(3):275-7. doi:
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molecular cytogenetic approaches GP, Brasil MG, Silva DM, da Silva CC, da 10.4238/2015.March.6.15.
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Berghe H.
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0004.1982.tb00763.x.
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mother: cytogenetic and biochemical findings 10.1002/ajmg.1320140211.

RC15-19 nb F de novo 46,XX,r(15) 6468449 Dysplastic features, growth retardation, Otto J, Back E, Fiirste HO, Abel M, Eur ) Pediatr. 1984 Aug;142(3):229- 1984
malrotation of the gut, and fatal ventricular septal Béhm N, Pringsheim W. 31. doi: 10.1007/BF00442457.
defect in a 4-month-old girl with ring chromosome

RC15-20 35y M de novo 46,XY,r(15)[126]/45,XY,-15[3]/r-var[8] 4040173 Phenotypic delineation of ring chromosome 15 Wilson GN, Sauder SE, Bush M, Beitins J Med Genet. 1985 Jun;22(3):233-6. 1985
and Russell-Silver syndromes 1Z. doi: 10.1136/jmg.22.3.233.

RC15-21 7m M de novo 46,XY,r(15)[126]/45,XY,-15[3]/r-var[8] 3962666 Severe growth failure associated with atrophic Kosztolanyi G, Pap M. Acta Paediatr Scand. 1986 1986
intestinal mucosa and ring chromosome 15 Mar;75(2):326-31. doi:

10.1111/j.1651-
2227.1986.tb10209.x.

RC15-22 3487276 Ring chromosome 15 syndrome. Further Fryns JP, Kleczkowska A, Buttiens M,  Ann Genet. 1986;29(1):45-8. 1986
delineation of the adult phenotype Jonckheere P, Brouckmans-Buttiens K,

RC15-23 pt2 3674110 Decreased cell viability of fibroblasts from two Kosztolanyi G. Am J Med Genet. 1987 1987
patients with a ring chromosome: an in vitro Sep;28(1):181-4. doi:
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RC15-24 nb ? mat d.4m 46,XX,r(15) 3596600 Ring chromosome 15 in a mother and her children Fujimaki W, Baba K, Tatara K, Umezu R, Hum Genet. 1987 Jul;76(3):302. 1987

aneurysms Kusakawa S, Mashima Y. doi: 10.1007/BF00283630.
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15 chromosome Berghe H. 4):337-47. doi: 10.1111/j.1365-
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nd gwks Fryns' syndrome 70. doi: 10.1136/jmg.26.7.469.
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almost normal intelligence Okino E, Maruoka T. doi: 10.1007/BF00276343.
RC15-29 2081000 Ring chromosome 15: follow-up data on physical ~ Fryns JP, Borghgraef M, Kleczkowska A, Genet Couns. 1990;1(2):167-72. 1990
and psychological development Van Den Berghe H.
RC15-30 30y F nd >60y 46,XX,15gs+[0.38>0.60]/46,XX,r(15)[0.48>0. 1746611 Ring chromosome 15 and 15gs+ mosaic: clinical ~ Smith A, den Dulk G, Viersbach R, Am J Med Genet. 1991 Sep 1991
38],45,XX,-15[0.14>0.02] and cytogenetic behaviour spanning 29 years Michas J. 15;40(4):460-3. doi:
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insulin-like growth factor 1 receptor gene in a Harada N, Abe K, Niikawa N. 13.
patient with features of Silver-Russell syndrome
RC15-34 nb M 46,XY,r(15)(p11.2926.2 7545237 Good growth response to growth hormone Nuutinen M, Kouvalainen K, Knip M. J Med Genet. 1995 Jun;32(6):486-7. 1995

treatment in the ring chromosome 15 syndrome doi: 10.1136/jmg.32.6.486.
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46,XY,r(15)(p13926.3)mat[45]/ 45,XY,-15[3]/ challenge to the current paradigm Fakhri M, Mokhtari P, Gourabi H, Feb;36(2):210-218. doi:
47,XY, + idic r(15)(p13926.3)x2[1]/ 46,XY,idic Mohseni Meybodi A. 10.1016/j.rbmo.2017.10.115. Epub
r(15)(p13926.3)[1] 2017 Nov 22.

0 RC15-58 mat mother >67y 46,XX,r(15)(p13926.3)[23]/45,XX,- 15[3]/ 29223476
48,XXXX,r(15)(p13¢26.3)[1]/ 47,XX, + idic
r(15)(p13926.3)x2[1]/
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literature review

75 62

1 RC16-1 33y >33y PB: 46,XX,r(16)[26]/45,XX,- 7327577 Ring chromosome 16 Neidengard L, Sparkes RS. Hum Genet. 1981;59(2):175-7. doi: 1981
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0004.2003.00146.x.
1 RC17-15 case 1 14y 46,XY,r(17)(p13q25) 12974742
1 RC17-16 4y 46,XY,r(17) 17884758 Ring chromosome 17 epilepsy may resemble that Ricard-Mousnier B, N'Guyen S, Dubas  Epileptic Disord. 2007 Sep;9(3):327- 2007
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RC20-51 pt1 4y F 46,XX,r(20)[25] 22424860 Ring chromosome 20 syndrome: electroclinical Elens I, Vanrykel K, De Waele L, Jansen Epilepsy Behav. 2012 Apr;23(4):409- 2012
description of six patients and review of the K, Segeren M, Van Paesschen W, 14. doi:
literature Ceulemans B, Boel M, Frijns JP, Buyse  10.1016/j.yebeh.2012.02.008. Epub

RC20-51 pt2 6y M 46,XY,r(20)[0.40] 22424860

RC20-51 pt3 6y M >53y 46,XY,r(20)[0.16) 22424860

RC20-51 pt4 16y F >66y 46,XX,r(20)[0.18]/45,X,-20[0.04] 22424860

RC20-51 pt5 13y M >22y 36,XY,r(20)[0.13] 22424860

RC20-51 pt6 Sy M 46,XY,r(20) 22424860

RC20-52 17y F 46,XX,r(20) 22246017 Frontal motor seizure following non-convulsive Kamoun FF, Ellouz EJ, Hsairi IG, Triki Neurosciences (Riyadh). 2012 2012
status epilepticus in ring chromosome 20 CC. Jan;17(1):74-7.

RC20-53 case 1 Sy M 46,XY,r(20)[0.25]/46,XY[0.75] 22000954 The evolving electroclinical syndrome of "epilepsy Radhakrishnan A, Menon RN, Seizure. 2012 Mar;21(2):92-7. doi: 2012
with ring chromosome 20" Hariharan S, Radhakrishnan K. 10.1016/j.seizure.2011.09.009.

RC20-53 case 2 25y M 46,XY,r(20)[0.06]/46,XY[0.94] 22000954

RC20-53 case 3 10y M >20y 46,XY,r(20)[0.40]/46,XY[0.60] 22000954

RC20-54 24330998 [Ring chromosome 20 syndrome] Chen CH, Wu HS. Zhonghua Er Ke Za Zhi. 2013 2013

Sep;51(9):710-2.

RC20-55 6y F 46,XX,r(20)(p13q13.3)[11]/46,XX[9] 23916860 Ring chromosome 20: a pediatric potassium Walleigh DJ, Legido A, Valencia I. Pediatr Neurol. 2013 Nov;49(5):368- 2013
channelopathy responsive to treatment with 9. doi:
ezogabine 10.1016/j.pediatrneurol.2013.06.00

5. Epub 2013 Aug 2.

RC20-56 no.1 25y F 46,XX,r(20)[0.29] 23731915 Sleep in ring chromosome 20 syndrome: a Zambrelli E, Vignoli A, Nobili L, Didato  Funct Neurol. 2013 Jan- 2013
peculiar electroencephalographic pattern G, Mastrangelo M, Turner K, Canevini  Mar;28(1):47-53.

RC20-56 no.2 6y F 46,XX,r(20)[0.33] 23731915

RC20-56 no.3 9y F 46,XX,r(20)[0.53] 23731915

RC20-56 no.4 21y M >34y 46,XY,r(20)[0.13] 23731915

RC20-56 no.5 Sy M >30y 46,XY,r(20)[0.83] 23731915

RC20-56 no.6 11y F >59y 46,XX,r(20)[0.12] 23731915

RC20-57 5y F 46,XX,r(20)(p13q13.3)[22]/46,XX[28] 23188914 Two siblings with similar phenotypes: one of them Tezer FI, Aktas D, Alikasifoglu M, Saygi  Clin EEG Neurosci. 2013 2013
had ring 20 chromosome S. Jan;44(1):58-61. doi:

10.1177/1550059412451700. Epub
2012 Nov 27.

RC20-58 25391199 Rare epileptic syndrome of ring chromosome 20 Wechapinan T, Sri-Udomkajorn S, J Med Assoc Thai. 2014 Jun;97 2014
with epileptic encephalopathy: a case report Suwannachote S. Suppl 6:5239-42.

RC20-59 14y M 46,XY[23]/46,XY,r(20)(p13q13.3)[25] 24819941 [Electroclinical characteristics of a patient with Vega-Zelaya L, Alonso-Cerezo C, Rev Neurol. 2014 May 2014
ring chromosome 20 syndrome] Quesada JF, Sola RG, Pastor J. 16;58(10):450-4.

RC20-60 24483620 Epilepsy-related brain networks in ring Vaudano AE, Ruggieri A, Vignoli A, Epilepsia. 2014 Mar;55(3):403-13. 2014
chromosome 20 syndrome: an EEG-fMRI study Avanzini P, Benuzzi F, Gessaroli G, doi: 10.1111/epi.12539. Epub 2014

Nichelli PF, Darra F, Cantalupo G, Jan 31.

RC20-61 23968845 Low frequency mu-like activity characterizes Avanzini P, Vaudano AE, Vignoli A, Clin Neurophysiol. 2014 2014
cortical rhythms in epilepsy due to ring Ruggieri A, Benuzzi F, Darra F, Feb;125(2):239-49. doi:
chromosome 20 Mastrangelo M, Dalla Bernardina B, 10.1016/j.clinph.2013.07.009. Epub

RC20-62 6y F >43y 46,XX,r(20) 26062827 [Stimulation of the centromedian nucleus in Arévalo-Saenz A, Torres CV, Pastor J, Rev Neurol. 2015 Jun 16;60(12):548- 2015
refractory epilepsy associated to ring Alonso-Cerezo C, Sola RG. 52.
chromosome 20]

RC20-63 27816898 Epilepsy in ring chromosome 20 syndrome Vignoli A, Bisulli F, Darra F, Epilepsy Res. 2016 Dec;128:83-93. 2016

Mastrangelo M, Barba C, Giordano L,  doi:
Turner K, Zambrelli E, Chiesa V, Bova S, 10.1016/j.eplepsyres.2016.10.004.
Fiocchi I, Peron A, Naldi I, Milito G, Epub 2016 Oct 24.

RC20-64 27009934 Long-term EEG in patients with the ring Freire de Moura M, Flores-Guevara R, Epilepsia. 2016 May;57(5):€94-6. 2016

chromosome 20 epilepsy syndrome Gueguen B, Biraben A, Renault F. doi: 10.1111/epi.13352. Epub 2016
Mar 24.

RC20-65 7y F 46,XX,r(20)(p13q13.3)[23]/45,XX,- 26980640 Refractory and severe status epilepticus in a Hirano Y, Oguni H, Nagata S. Brain Dev. 2016 Sep;38(8):746-9. 2016

20[1]/46,XX[6] patient with ring chromosome 20 syndrome doi:

RC20-66 9y F 46,XX,r(20)(p13q13.3)[23/169] 27066580 Co-occurrence of 16p13.11 microdeletion and ring Rodan LH, Zak M, Stavropoulos J, Neurol Genet. 2016 Jan 2016
chromosome 20 syndrome Joseph-George AM, Minassian BA. 14;2(1):e43. doi:

RC20-67 17y F >25y 46,XX,r(20) mos 26240087 Significant Improvements of EEG and Clinical Onder H, Tezer Fl. Clin EEG Neurosci. 2016 2016
Findings With Oral Lacosamide in a Patient With Oct;47(4):330-332. doi:

Ring Chromosome 20 10.1177/1550059415593428. Epub
2015 Aug 2.

RC20-68 10m M de novo 46,XY,r(20)(p13q13.3) 28482393 [A patient with ring chromosome 20 syndrome YiZ, PanH, LiL. Zhonghua Er Ke Za Zhi. 2017 May 2017
and AGTR2 polymorphisms] 4;55(5):388-389. doi:

RC20-69 10y F >35y 46,XX,r(20)(p13913)[0.30]/46,XX[0.70] 28181065 Phenotypical heterogeneity of morpheic Giuliano L, Fatuzzo D, Mainieri G, Neurol Sci. 2017 May;38(5):925- 2017
seizures in ring chromosome 20 syndrome: a  Sofia V, Zappia M 926. doi: 10.1007/s10072-017-
videopolysomnographic evidence. 2838-4. Epub 2017 Feb 8. PMID:

RC20-70 6y F 46,XX,r(20)[0.20] 30455928 Lithium improved behavioral and epileptic Inal A, Chaumette B, Soleimani M, Clin Case Rep. 2018 Oct 2018
symptoms in an adolescent with ring chromosome Guerrot AM, Goldenberg A, Lebas A, 12;6(11):2234-2239. doi:

20 and bipolar disorder not otherwise specified Gerardin P, Ferrafiat V. 10.1002/ccr3.1796. eCollection

2018 Nov.



RC20-71pt1 6y F 46,XX,r(20)[0.84] 29414555 Specificity of electroclinical features in the Gago-Veiga AB, Toledano R, Garcia- Epilepsy Behav. 2018 Mar;80:215- 2018

diagnosis of ring chromosome 20 Morales |, Pérez-Jiménez MA, Bernar J, 220. doi:
1 RC20-71 pt 2 2y F 46,XX,r(20)[0.70] 29414555
1 RC20-71 pt 3 12y F >30y 46,XX,r(20)[0.22] 29414555
1 RC20-71 pt 4 13y F >27y 46,XX,r(20)[0.30] 29414555
1 RC20-71 pt 5 9y F 46,XX,r(20)[0.46) 29414555
1 RC20-71 pt 6 4y M 46,XY,r(20)[0.44] 29414555
1 RC20-72 2y F mat >20y(mat) 46,XX,r(20)[0.50], mat 46,XX,r(20)[0.12] 30385235 A further case of familial ring chromosome 20 Unterberger |, Dobesberger J, Schober Eur ) Med Genet. 2019 2019
mosaicism - molecular characterization of the ring H, Krabichler B, Lamina C, Schatz U, Nov;62(11):103564. doi:
and review of the literature Zschocke J, Luef G, Kotzot D, Fauth C.  10.1016/j.ejmg.2018.10.016. Epub
RC20-73 case 1 6m M 46,XY[0.88]/46,XY,r(20)[0.12] 33623285 Epilepsy in Ring Chromosome 20 Syndrome Might Patil AA, Vinayan KP, Roy AG. Ann Indian Acad Neurol. 2020 Sep- 2020
Have Variable Clinical Features Oct;23(5):718-722. doi:
RC20-73 case 2 6m F 46,XX,r(20) 33623285
RC20-74 case 1 11y F 46,XX,r(20) 32301722 Praxis-induced reflex seizures in two Japanese Yamagishi H, Goto M, Osaka H, Epileptic Disord. 2020 Apr 2020
cases with ring chromosome 20 syndrome Kuwajima M, Muramatsu K, Yamagata 1;22(2):214-218. doi:
RC20-74 case 2 6y M 46,XY,r(20) 32301722
RC20-75 7y M 46,XY,r(20)(p13q13.3)[4]/46,XY[26] 32247529 Improvement of epilepsy with lacosamide in a Tayama T, Mori T, Goji A, Toda Y, Brain Dev. 2020 Jun;42(6):473-476. 2020
patient with ring chromosome 20 syndrome Kagami S. doi:
RC20-76 nb F de novo 46,XX,r(20) 32082653 Candidate Genes Associated with Delayed Corréa T, Venancio AC, Galera MF, Case Rep Genet. 2020 Jan 2020
Neuropsychomotor Development and Seizures in  Riegel M. 21;2020:5957415. doi:
a Patient with Ring Chromosome 20 10.1155/2020/5957415. eCollection
RC20-77 10y F >2ly 46,XX,t(1;12)(q21;q11),r(20)[14/25) 35002161 A Case of Drug-resistant Epilepsy Associated with Balabhadra A, Parekh M, Patil A Ann Indian Acad Neurol. 2021 Sep- 2021
Ring Chromosome 20 Oct;24(5):805-807
RC20-TECH pt 1 9y M >34y 46,XY,r(20) 33207017 Transcriptome analysis of a ring chromosome 20 | Myers KA, Bennett MF, Hildebrand MS, | Epilepsia. 2021 Jan;62(1):e22-e28. 2021
patient cohort Coleman MJ, Zhou G, Hollingsworth G, |doi: 10.1111/epi.16766. Epub 2020
Cairns A. Rinev K. Berkovic SF. Bahlo Nov 18.
RC20-TECH pt 2 6y F 46,XX,r(20)[0.73] 33207017
RC20-78 7y M 46,XY,r(20)[0.62] 35196643 Intravenous methylprednisolone is a potential add Kishore VK, Viswanathan LG, Asranna  Seizure. 2022 Feb 5;96:118-120. 2022
on therapy for Ring chromosome 20 syndrome A, Kenchiah R, Chowdary M R, Sinha S.
80
RC21-1 10y F 46,XX,r(21) 1242523 [A dysplasia-epilepsy syndrome in a patient with  Kunze J, Doose H, Tolksdorf M. Neuropadiatrie. 1975 Nov;6(4):398- 1975
ring chromosome 21] 402. doi: 10.1055/5-0028-1091680.
RC21-2 1154140 Clinical and cytogenetic aspects of the 21 deletion Gericke GS, Steyn MF, Retief AE, Thom S Afr Med J. 1975 Jun 7;49(24):959- 1975
syndrome JC, Van Niekerk WA. 64.
RC21-3 46,XY,r(21) 1004994 [Ring chromosome 21. A new case] Larget-Piet L, Berthelot J, Guittet J, Pediatrie. 1976 Sep;31(6):539-49. 1976
Hamon A, Larget-Piet A, Rouchy R.
RC21-4 955958 [Ring chromosome 21] Neuh3user G. Hippokrates. 1976 Aug;47(3):246-7. 1976
RC21-5 278545 Missing X chromosome and ring chromosome 21  Olinici CD, Marinca E, Macavei |, Dobay Arch Geschwulstforsch. 1978
in a case of acute myelomonocytic leukemia 0. 1978;48(3):202-4.
RC21-6 nb M de novo PB/BM/SF: 46,XY,r(21)/45,XY,-21 7332027 Analysis of banding patterns in a case of ring Richer CL, Fitch N, Sitahal S, Murer- Am ) Med Genet. 1981;10(4):323- 1981
chromosome 21 Orlando M, Jean P. 31. doi: 10.1002/ajmg.1320100404.
RC21-7 25y M 7037042 Acute megakaryoblastic leukaemia associated Pui CH, Williams DL, Scarborough V, BrJ Haematol. 1982 Feb;50(2):191- 1982
with intrinsic platelet dysfunction and constitution Jackson CW, Price R, Murphy S. 200. doi: 10.1111/j.1365-
ring 21 chromosome in a young boy 2141.1982.tb01909.x.
RC21-8 pt1/2 pn M mat CP,>28y 46,XY,r(21) 6228144 Ring chromosome 21 in phenotypically apparently Schmid W, Tenconi R, Baccichetti C, Am ) Med Genet. 1983 1983
(mat) normal persons: report of two families from Caufin D, Schinzel A. Nov;16(3):323-9. doi:
Switzerland and Italy 10.1002/ajmg.1320160305.
RC21-8 pt3/4 nb F mat >38y(mat) 46,XX[0.97]/47,XX,+r(21)(p11922.3)[0.03] 6228144
mat: 46,XX,r(21)(p11q22.3)[48]
RC21-9 6680430 [Description of a case of ring chromosome 21 and Ponzio G, Carozzi F, Dragone E, Spada  Pathologica. 1983;75 Suppl:276-9. 1983
pericentric inversion of Y chromosome] A, Brignone S, De Marchi M, Carbonara
RC21-10 25y F 46,XX,r(21) 6745921 Ring chromosome 21 in a healthy woman with Rhomberg K. Hum Genet. 1984;67(1):120. doi: 1984
three spontaneous abortions 10.1007/BF00270571.
RC21-11 pn M de novo cp 46,XY,r(p13g22.3)/45,XY,-21 6510909 Prenatal detection of an unstable ring 21 Stetten G, Sroka B, Corson VL, Boehm Hum Genet. 1984;68(4):310-3. doi: 1984
chromosome CD. 10.1007/BF00292590.
RC21-12 nb F 46,XX,r(21)/45,XX,-21 6335374 Ring chromosome 21. Observation in a female Carlo Stella N, Barberi |, Corrado F, Ann Genet. 1984;27(4):249-51. 1984
infant Triolo O.
RC21-13 6331791 Ring chromosome 21 in a normal female Kleczkowska A, Fryns JP. Ann Genet. 1984;27(2):126-8. 1984
RC21-13 (FU) 3499841 Ring chromosome 21 in the mother and 21/21 Fryns JP, Kleczkowska A. Ann Genet. 1987;30(2):109-10. 1987

translocation in the fetus: karyotype: 45,XX,-21,-
21,4(21;21)(p11;911)
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Ring chromosome 22 in a mentally retarded child

and mosaic 45,XX,-15,-
22,+t(15;22)(p11;q11)/46,XX,r(22)/46,XX
karyotype in the mother

[Ring chromosome 22: r(22)]

Methylphenidate therapy for aggression in a man
with ring 22 chromosome. Report and literature

review

Multifocal meningiomas in a patient with a
constitutional ring chromosome 22

Deleted ring chromosome 22 in a mentally
retarded boy

Chromosome studies in IgA-deficient patients

[Ring chromosome 22. Description of a clinical

case]
[Ring chromosome 22 associated with right

polycystic kidney and a left junction syndrome]

Neurofibromatosis in a man with a ring 22: in situ

hybridization studies
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presenting with leukemoid reaction

Determination of the breakpoints and the
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Ring chromosome 22: a case report

[Ring chromosome 22. Description of a new case
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Ring chromosome 22 and mood disorders

Mutational analysis and expression studies of the
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Ring chromosome 22 resulting in partial
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subtelomeric 22q deletion syndrome
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Five new subjects with ring chromosome 22

Prenatal diagnosis of mosaic ring chromosome 22
associated with cardiovascular abnormalities and
intrauterine growth restriction

Characterization of the phenotype and definition
of the deletion in a new patient with ring
chromosome 22

A case of ring chromosome 22 with deletion of the
22q13.3 region associated with agenesis of the
corpus callosum, fornix and septum pellucidum

Molecular and phenotypic characterization of ring
chromosome 22

Prenatal diagnosis of an unexpected interstitial
22q11.2 deletion causing truncus arteriosus and
thymic hypoplasia in a ring 22 chromosome
derived from a maternally inherited paracentric

A case with a ring chromosome 22

Prenatal diagnosis of mosaic ring 22
duplication/deletion with terminal 22q13 deletion
due to abnormal first trimester screening and
choroid plexus cyst detected on ultrasound

Pathogenesis of vestibular schwannoma in ring
chromosome 22

Meiotic and mitotic behaviour of a ring/deleted
chromosome 22 in human embryos determined
by preimplantation genetic diagnosis for a
maternal carrier

Azoospermia in a man with a constitutional ring
22 chromosome

Phenotypic correlations in a patient with ring
chromosome 22

22q13.3 deletion syndrome: clinical and molecular
analysis using array CGH
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a female with a ring chromosome 22 leading to a
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Azoospermia and paternal autosomal ring
chromosomes: case report and literature review
Prenatal diagnosis and molecular characterization
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Ring chromosome 22: a review of the literature
and first report from India
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II: proof of two-hit model for the loss of the NF2

gene in the development of meningioma

[Ring 22 chromosome syndrome induced
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alternative to CMA for diagnostic testing in Staffova K, Becvarova V, Trkova M, 10.7717/peerj.6183. eCollection
patients with autism spectrum disorders and Adamova K, Santava A, Curtisova V, 2019.
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autism
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with Ring Chromosome 22: Case Report and Hilton CW, Nussbaum ES. doi: 10.1159/000513112. Online
Review of the Literature ahead of print.
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With Atypical Teratoid/Rhabdoid Tumor: The First
Child Treated With Growth Hormone
71 61
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[Turner's syndrome with ring X chromosome]

A case report of Turner's syndrome with ring X
chromosome

Turner phenotype in mother and daughter

An infertile female with ring (X) chromosome
constitution and evidence of ovulation

Turner syndrome patients with a ring X
chromosome

Gonadal dysgenesis and somatic stigmata in
patients with 45,X/46,Xr(X) ring chromosome

[A rare case of gonadal dysgenesis with 45, X-46, X
ring X mosaic--case report]

A mosaic 45,X/46,X,r(?) karyotype investigated
with X and Y centromere-specific probes using a
non-autoradiographic in situ hybridization

High incidence of mental retardation in Turner
syndrome patients with ring chromosome X
formation

Aring X chromosome, 46,Y,r(X)(p22.33g28), as a
cause of extreme short stature in a male

[A report of 2 cases of Turner's syndrome with a
ring X chromosome]

An investigation of ring and dicentric
chromosomes found in three Turner's syndrome
patients using DNA analysis and in situ
hybridisation with X and Y chromosome specific
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Table S2: Relative Frequency of Constitutional Ring Chromosomes (RCs) and Cytogenomic Findings in PubMed 1962-2022

RC Case  Relative No. PubMed |CMA Complete Simple Complex |Prenatal TOP SB CP |Postnatal Adult Die |Denovo Mat Pat
Count Frequency Publications Assessed RC del del/dup

RC1 7 0.0068627 7 7 1 1 0 7 1 2

RC2 14 0.0137255 13 12 4 4 1 1 11 1 1 9 1

RC3 11 0.0107843 12 9 2 2 0 9 2 6

RC4 34 0.0333333 36 31 7 1 5 1 3 1 1 (28 4 5 24

RC5 13 0.0127451 10 10 1 1 0 10 1 8 1

RC6 39 0.0382353 35 38 8 5 3 7 3 |31 2 3 22

RC7 21 0.0205882 24 20 3 3 1 19 4 3 9

RC8 9 0.0088235 9 7 1 1 0 7 2 3 1

RC9 32 0.0313725 32 25 8 1 4 3 2 2 23 4 3 10

RC10 18 0.0176471 17 17 6 6 1 1 16 1 2 11

RC11 17 0.0166667 14 17 6 5 1 1 1 16 3 2 8 2

RC12 7 0.0068627 7 7 1 1 0 7 4 2

RC13 82 0.0803922 71 63 20 13 6 10 8 53 7 3 29 1

RC14 73 0.0715686 66 51 7 4 1 3 3 48 4 2 13 1

RC15 75 0.0735294 62 64 14 11 3 7 4 57 13 1 32

RC16 5 0.004902 5 5 0 0 5 1 3

RC17 20 0.0196078 23 17 3 1 2 1 1 16 4 1 8

RC18 110 0.1078431 92 95 25 20 5 8 7 1 |87 15 3 28 5

RC19 6 0.0058824 6 6 1 1 1 5 2 2 2

RC20 118 0.1156863 80 100 6 3 2 1 2 1 1 (98 34 1 14 6

RC21 72 0.0705882 74 60 18 1 11 6 8 2 6 52 16 2 21 11 1

RC22 71 0.0696078 61 66 21 2 17 2 6 6 60 17 1 21 2 1

Subtotal (854 756 727 163 13 116 34 62 42 12 |665 140 35 |285 37

RCX 111 0.1088235 68

RCY 64 0.0627451 54

Subtotal 175 122

Total 1029 878

*CMA, Chromosome microarray analysis; TOP, termination of pregnancy; SB, stillbirth; CP, continue pregnancy; mat, maternal; pat, paternal
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