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Abstract 

The ring 14 chromosome is a rare chromosomal aberration characterized by a distinct 

phenotype consisting of dysmorphic features including mental retardation, epileptic 

seizures, ocular anomalies, microcephaly, pre-mature birth, late birth cry, skin 

pigmentation, short neck and low set ears. Cytogenetic evaluation was done on 17 years 

boy who was discovered to have previously undescribed chromosomal abnormality 42, XY, 

14(r), -14 +Marker/ 44, XY. The parents had the normal karyotypes that indicate de novo 

origin of this abnormality. Stanford - Binet test was performed to assess the degree of 

severity of mental retardation and was found to be mild (IQ: 50-55 to 70). To our 

knowledge this is the first report evaluated with ring (14) mosaicism. Literature of 

published cases is reviewed in this article but none of these reports pertain mosaicism of 

this type. 
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Introduction 

Ring 14 chromosome is rarely reported in individuals with intellectual disability and its 

prevalence is also unknown. Approximately  80 cases have been found since the first report 

in 1971 [1]. The size of the deleted terminal fragment varies and ranges from one to a few 

megabases. Moreover, combination of deletions to partial duplication of 14q have also been 

reported in some human beings [2, 3]. The percentage of cells with abnormal chromosomal 

constitution varies among different patients and mosaicism is also reported in several cases in 

which in addition to abnormal chromosomal compliment containing cells, normal cells (44, 

XX or 44, XY) are also present [4,5]. Clinical features associated with r (14) include mental 

retardation, epileptic seizures, several ocular abnormalities, microcephaly, late birth cry etc.  

[6, 7]. Some features of 14q32q33 deletion are also shared by r (14) syndrome [8]. In this 

report, cytogenetics investigation was done of 17 years old boy with above mentioned 

abnormal clinical anomalies.  

The objectives of Present Investigation are: 

 To determine the type of chromosomal anomalies in an intellectually disabled male. 

 To find out the IQ level of the subject by Stanford- Binet Test. 

 To find the origin of this abnormality in the subject. 

Material and Methods 

In this investigation, a proforma was filled to get information about clinical features and 

pedigree of the patient. Degree of intellectual disability was done by Stanford- Binet test of 

intelligence. Blood samples of the patient and his parents were collected in sodium 

heparinized vacutainers. Chromosomal preparation was done by standard culture technique 
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with some amendments [8-9] were followed for chromosomal preparation. Karyotypes were 

prepared from those chromosomal plates in which all the chromosomes were well spreaded 

and International system for human cytogenetic nomenclature 2016 (ISCN) classification is 

followed to find chromosomal irregularities. 

 

Results and Discussion 

Case Report 

Karyotype of 17 yrs. old male patient was found to be 42, XY, 14(r),-14 +Marker/ 44, XY 

(Figure 1.1-1.2) but the chromosomal constitution of parents was found to be normal. He was 

delivered naturally with late birth cry. Age of mother and father were of younger age. He had 

hyperactive behaviour with history of epileptic seizures. Family history has hinted the 

infrequent reason of this abnormality (Figure 2) The degree of intellectual disability was 

found to be mild with IQ=60. 

 

[A] 

 

                                                                     [B] 

FIGURE 1: [A] Chromosomal Plate Chosen for Karyotype preparation [B] Chromosomal 

Constitution: 42, XY, 14(r),-14 +Marker/ 44, XY 
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FIGURE 2: Pedigree Chart of the Patient 

Discussion 

Ring chromosomes are the group of structural abnormalities of the chromosomes, with a ring-

shape. Ring chromosomes has been reported for every chromosome of human beings, 

however most of them affect the acrocentric chromosomes (13, 14, 15, 21, and 22). Ring 14 

is a rare chromosomal abnormality characterized by intellectual disability, epileptic seizures 

and several facial abnormalities.  Ring chromosomes are generally formed by   deletions of 

terminal regions in p and q arms which is followed by fusion of the two ends [15]. In  some 

ring chromosomes, a duplication attached to the deletion of terminal regions has been 

defined, derived from the breaking of a dicentric chromosome [10]. Dicentric chromosome is 

formed by mitotic instability due to sister chromatid exchange [11]. Most of the ring 

chromosomes cases, the reason behind origin is  de novo, but whether it occurs in gametic 

cells  or in post-zygotic cells, it is not clear [12]. In some cases, the ring chromosome is 

present in only some of a person's cells. This situation is known as mosaicism as reported in 

present investigation [13-15]. 

Conventional cytogenetics is the main tool to detect a ring chromosomal abnormality but 

CGH/SNP array techniques can be used to ascertain a terminal deletion of q arm of  

chromosome 14. Management of this disease depends on the symptoms in each patient and  

for addressing each issue  requires a team of specialists .But the prediction of symptoms and 

severity is difficult  and depends primarily on the health issues present and difficulties that 

may ascend. 

References 

1. Gilgenkrantz S, Cabrol C, Lausecker C, Hartleyb ME, Bohe B. The Dr syndrome. 

Study of a further case (46, XX, 14r). Ann Genet. 1971;14:23–31. 

2. Knijnenburg J, van Haeringen A, Hansson KB, Lankester A, Smit MJ, Belfroid RD, 

Bakker E, Rosenberg C, Tanke HJ, Szuhai K. Ring chromosome formation as a novel 

escape mechanism in patients with inverted duplication and terminal deletion. Eur J 

Hum Genet. 2007;15:548–55. 

P – generation  

                                

F1-Generation 

 

F2- Generation  

https://ojrd.biomedcentral.com/articles/10.1186/s13023-017-0606-4#ref-CR3
https://ojrd.biomedcentral.com/articles/10.1186/s13023-017-0606-4#ref-CR4
https://ojrd.biomedcentral.com/articles/10.1186/s13023-017-0606-4#ref-CR5


European Journal of Molecular & Clinical Medicine 

                                                                                ISSN 2515-8260             Volume 07, Issue 07, 2020             4454 

4454 
 

3. Guilherme RS, Meloni VF, Kim CA, Pellegrino R, Takeno SS, Spinner NB, Conlin 

LK, Christofolini DM, Kulikowski LD, Melaragno MI. Mechanisms of ring 

chromosome formation, ring instability and clinical consequences. BMC Med Genet. 

2011;12:171. 

4. Fryns JP, Kubien E, Kleczkowska A, Nawrocka-Kanska B, Van den Berghe H. Ring 

chromosome 14. A distinct clinical entity. J Genet Hum. 1983;31 Suppl 5:367–75. 

5. King DA, Jones WD, Crow YJ, Dominiczak AF, Foster NA, Gaunt TR, Harris J, 

Hellens SW, Homfray T, Innes J, Jones EA, Joss S, Kulkarni A, Mansour S, Morris 

AD, Parker MJ, Porteous DJ, Shihab HA, Smith BH, Tatton-Brown K, Tolmie JL, 

Trzaskowski M, Vasudevan PC, Wakeling E, Wright M, Plomin R, Timpson NJ, 

Hurles ME. Deciphering developmental disorders study. Hum Mol Genet. 

2015;15:2733–45. 

6. Zelante L, Torricelli F, Calvano S, Mingarelli R, Dallapiccola B. Ring chromosome 

14 syndrome. Report of two cases, including extended evaluation of a previously 

reported patient and review. Ann Genet. 1991;34:93–7. 

7. Incecik F, Hergüner MO, Mert G, Erdem S, Altunbaşak S. Ring chromosome 14 

syndrome presenting with intractable epilepsy: a case report. Turk J Pediatr. 2013;55: 

549–51.                                                                                                                           

8.  Moorhead PS, Nowell PC, Mellman WJ, Battips DM, Hungerford DA (1960). 

Chromosome preparations of leucocyte cultured from human peripheral blood. 

Experimental Cell Research, 1960; 20: 613-16.                                                                                          

9. Thakur N. (2018). Chromosomal Abnormalities in Selected Group of Individuals with 

Intellectual Disability/MR: A Preliminary Study from Himachal Pradesh. Int. J. 

Advan. Manag. Tech. Eng. Sc.2018; 8 (3): 1335-45. 

10. Nishiwaki T, Hirano M, Kumazawa M, Ueno S. Mosaicism and phenotype in ring 

chromosome 20 syndrome. Acta Neurol Scand. 2005; 111:205–8. 

11. Rinaldi B, Vaisfeld A, Amarri, S, et al. Guideline recommendations for diagnosis and 

clinical management of Ring14 syndrome—first report of an ad hoc task 

force. Orphanet J Rare Dis. 2017; 12:69  

12. Pezzolo A, Gimelli G, Cohen A, Lavaggetto A, Romano C, Fogu G, Zuffardi O. 

Presence of telomeric and subtelomeric sequences at the fusion points of ring 

chromosomes indicates that the ring chromosome is caused by ring instability. Hum 

Genet. 1993; 92:23–7. 

13. Rossi E, Riegel M, Messa J, Gimelli S, Maraschio P, Ciccone R, Stroppi M, Riva P, 

Perrotta CS, Mattina T, Memo L, Baumer A, Kucinskas V, Castellan C, Schinzel A, 

Zuffardi O. Duplications in addition to terminal deletions are present in a proportion 

of ring chromosomes: clues to the mechanisms of formation. J Med Genet. 2008;45: 

147–54. 

14.  Zollino M, Seminara L, Orteschi D, Gobbi G, Giovannini S, Della Giustina E, 

Frattini D, Scarano A, Neri G. The ring 14 syndrome: clinical and molecular 

definition. Am J Med Genet. 2009 ;149 (6):1116-24.  

15. Zollino M, Ponzi E, Gobbi G, Neri G. The ring 14 syndrome. Eur J Med Genet. 2012 

;55(5):374-80.  

 


