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ABSTRACT
A case of a derivative chromosome 7 formed by a ring chromosome 7 and t(7;9) was found who presented with dimorphic anaemia 
with no other anomaly. Ring chromosome 7 was characterized by conventional and molecular cytogenetic techniques.
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retardation, developmental delay, microcephaly, few 
with dermatological problems including cafe-au-lait 
spots, nevus flammeus and dark nevi.5 The variable 
phenotypes may be due to the deletion of different genes 
in the terminal region of chromosome 7, instable ring or 
due to level of mosaicism.

CASE DETAILS

The patient presented here is 7 years old male 
with complaint of tiredness and nausea. No other 
dysmorphism noted at presentation. Hematological 
report reveals hypochromia and dimorphic red cells 
with microcytes and macrocytes. RBC distribution was 
reduced. WBCs were mature and show low normal 
count with 6.0 × 109/L and with normal distribution. 
Platelets are normal. No hemoparasite is seen. The 
patient is diagnosed with dimorphic anemia. He is a 
second child of non-consanguineous parents with no 
linked family history.

Cytogenetic evaluation was done by karyotyping using 
a standard protocol.6 A minimum of fifty well spread 
metaphases were scored, photographed and analysed 
using (Cytovision software V7.2, Richmond USA). 
Parental karyotype was normal confirming de novo origin 
of ring chromosome 7 in the proband. The final karyotype 
of the proband reveals “46,XY,der(7) t(7;9)(p13;p24) r(7)
(p13q36)” (Figure 1a and 1b), This ring chromosome 
was further characterized by FISH using LSI D7S486 for 
chromosome 7q31 and CEP7 (Vysis, Abbott molecular, 
USA) (Figure 2) and two metaphase slides were used for 

INTRODUCTION

Ring chromosome is formed when a break occurs in 
each arm of the chromosome, resulting two ‘sticky’ ends 
and subsequent end-to-end fusion. Ring chromosome 7 
is a rare chromosome anomaly that leads to variable 
phenotypes. Zackai et al in 19731 has described two cases 
for the first time. Ring chromosomes are frequently 
unstable during mitosis. Other cells in an individual 
carrying ring chromosome are usually monosomic or 
exhibit partial trisomy with a small ring.2 The frequency 
reported for the ring chromosomes is 1/25000 recognized 
conceptions; almost all the chromosomes are involved 
in the formation of ring chromosome and about 50% 
are supposed to derived from the group of acrocentric 
chromosomes.3

On the other hand, dimorphic refers to anemia that 
has two different causes acting together, iron and 
vitamin B12 deficiency.4 This is the first case of ring 
chromosome 7 with t(7;9) in dimorphic anemic 
patient. The phenotypic expression of the patient 
with ring chromosome 7 is varying in different 
condition; most of the patient demonstrates mental 
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whole chromosome paint (WCP) 7 and 9 (Kreatech, USA). 
The probes were hybridized to metaphases using standard 
protocol as discussed earlier and viewed under fluorescence 
microscope (Olympus, BX 51, USA) (Figure 3).

DISCUSSION

As mentioned above, the ring chromosome is formed by 
end-to-end fusion with minimal or no loss of genomic 
material. Ring chromosomes are often unstable during 
mitosis; as a result, it is common to find a ring chromosome 
in very minimal portion of cells, resulting mosaicism. The 
remaining cells in the individual are usually monosomic 
or partial-trisomy. Some cells maintaining the ring 
chromosomes as a supernumerary ring chromosome 
whereas some may lose it.

The karyotype of the patient presented in this case was 
complicated and unique. All the metaphases analysed 
were found to have ring chromosome 7 along with t(7;9) 
involving same chromosome 7. Previous reported cases of 
supernumerary ring chromosome 7 showed a majority of 
cells with a normal karyotype, in addition to some cells with 
a partial trisomy containing small rings.7-13 Here we present 
a 7 year old boy diagnosed as dimorphic anemia; karyotype 
result shows a ring chromosome 7 along with translocation 
of 7p with 9p. All the ring chromosomes has intact 7q D7S486 
region along with one centromere (Figure 2), confirms 
involvement of chromosome 7 in ring formation. Although, 
FISH for WCP 7 and 9 revealed that there is unbalanced 
translocation occurred between chromosome 7 and 9 where 
deleted part of chromosome 7p was lost. According to the 
human chromosome 7 map (http://www.ncbi.nlm.nih.gov) 
of the National Centre for Biotechnology Information (NCBI), 
there are no functional genes located within the missing distal 
region of 7q. The 7p region which has been translocated 

to chromosome 9p carries six important genes (GLI3, 
GLI-Kruppel family member GLI3; PPIA, peptidylprolyl 
isomerase A (cyclophilin A); PSMA2, proteasome (prosome, 
macropain) subunit, alpha type, 2; CDC2L5, cell division 
cycle 2-like 5 (cholinesterase-related cell division controller); 
IKZF1, IKAROS family zinc finger 1 (Ikaros) and IGFBP3, 
insulin-like growth factor binding protein 3).

There are very few studies available on cytogenetic 
abnormalities in acquired anemia. Chromosomal 
abnormalities were found in 4% of total 183 cases in one 
case study with large series.14 In the present case, a majority 

Figure 1: Partial G-banded karyotypes shows normal and 
abnormal ring chromosome 7 (a). Unbalance translocation 
involving chromosomes 7 and 9 at bands 9p24 (b)

Figure 2: Metaphase FISH analysis using LSI D7S486 
and CEP 7 probe confirms that the ring is monocentric 
and there will be possible terminal deletion happened at 
the terminal end

Figure 3: FISH analysis using WCP 7 (red) and 9 (green) 
confirmed one red signal for normal chromosome 7, 
one ring with red signal, one green signal for normal 
chromosome 9 and one derivative chromosome with 
fused red and green signal of unbalance t(7;9) shown by 
respective colour arrow

b

a



Acta Medica International | Jan - Jun 2015 | Vol 2 | Issue 2 |177

Bhattacharya, et al.: A Rare Case of De Novo Ring Chromosome 7

2. Mueller RF, ID Y. Chromosomes and Cell Division. 11 ed. Churchill 
Livingstone: Elsevier; 2007.

3. Wong C, Kazazian HH, Jr., Stetten G, Earnshaw WC, Van 
Keuren ML, Antonarakis SE. Molecular mechanism in the 
formation of a human ring chromosome 21. Proc Natl Acad Sci U 
S A. 1989 Mar;86(6):1914-8.

4. van Waveren Hogervorst GD, van Roermund HP, Snijders PJ. 
Hereditary sideroblastic anaemia and autosomal inheritance 
of erythrocyte dimorphism in a Dutch family. Eur J Haematol. 
1987 May;38(5):405-9.

5. Kaur A, Dhillon S, Garg PD, Singh JR. Ring chromosome 7 in an 
Indian woman. J Intellect Dev Disabil. 2008 Mar;33(1):87-94.

6. Barch M. The ACT Cytogenetics Laboratory Manual. Raven press, 
Newyork. 1991;2.

7. Bertini V, Valetto A, Uccelli A, Bonuccelli A, Tarantino E, 
Taddeucci G, et al. Molecular cytogenetic characterization of a de 
novo mosaic supernumerary ring chromosome 7: report of a new 
patient. Am J Med Genet A. 2008 Nov 15;146A(22):2955-9.

8. Chantot-Bastaraud S, Muti C, Pipiras E, Routon MC, Roubergue A, 
Burglen L, et al. Clinical findings and cytogenetic analysis of small 
supernumerary ring chromosomes 7: Report of two new cases. 
Ann Genet. 2004 Jul-Sep;47(3):241-9.

9. Combi R, Sala E, Villa N, Crosti F, Beccaria L, Cogliardi A, et al. 
Maternal heterodisomy/isodisomy and paternal supernumerary 
ring of chromosome 7 in a child with Silver-Russell syndrome. 
Clin Dysmorphol. 2008 Jan;17(1):35-9.

10. Lichtenbelt KD, Hochstenbach R, van Dam WM, Eleveld MJ, 
Poot M, Beemer FA. Supernumerary ring chromosome 7 mosaicism: 
Case report, investigation of the gene content, and delineation of 
the phenotype. Am J Med Genet A. 2005 Jan 1;132A(1):93-100.

11. Tan-Sindhunata G, Castedo S, Leegte B, Mulder I, vd Veen AY, 
vd Hout AH, et al. Molecular cytogenetic characterization of a 
small, familial supernumerary ring chromosome 7 associated with 
mental retardation and an abnormal phenotype. Am J Med Genet. 
2000 May 15;92(2):147-52.

12. Velagaleti GV, Jalal SM, Kukolich MK, Lockhart LH, Tonk VS. 
De novo supernumerary ring chromosome 7: First report of a 
non-mosaic patient and review of the literature. Clin Genet. 
2002 Mar;61(3):202-6.

13. von Beust G, Sauter SM, Liehr T, Burfeind P, Bartels I, 
Starke H, et al. Molecular cytogenetic characterization of a de 
novo supernumerary ring chromosome 7 resulting in partial 
trisomy, tetrasomy, and hexasomy in a child with dysmorphic 
signs, congenital heart defect, and developmental delay. 
Am J Med Genet A. 2005 Aug 15;137(1):59-64.

14. Appelbaum FR, Barrall J, Storb R, Ramberg R, Doney K, Sale GE, 
et al. Clonal cytogenetic abnormalities in patients with otherwise 
typical aplastic anemia. Exp Hematol. 1987 Dec;15(11):1134-9.

15. Cote GB, Katsantoni A, Deligeorgis D. The cytogenetic and clinical 
implications of a ring chromosome 2. Ann Genet. 1981;24(4):231-5.

of the cells (90%) were composed of ring 7 with t(7;9), and all 
the large rings appeared to be stable; this is likely associated 
with survival of the patient. This abnormality is unique 
and novel and upto our knowledge, not reported so far. 
However, it is also possible that other tissues, beside the 
peripheral blood lymphocytes, had a normal karyotype; but 
no other tissues were available for analysis. The influence 
of gene dosage effects resulting from ring chromosome 7 
were likely the cause of the abnormal clinical characteristics 
of the patient presented over here.

It is evident that the phenotype of r(7) patient does not 
correlate with either the breakpoints of the ring at current 
banding resolutions. More severe abnormalities are due to 
deletion of subtelomeric chromosome segments. Cote et al15 
suggested that a ‘ring syndrome’ exists with a peculiar 
phenotype, including extreme somatic retardation together 
with an otherwise almost normal appearance with or 
without minor abnormalities and mild or moderate mental 
retardation,independently of thechromosome involved, as 
long as the whole chromosomeis present in the original ring.

In summary, we describe a unique case of derivative 
chromosome 7 formed due to ring chromosome 7 and t(7;9) 
in dimorphic anemic patient for the first time. Molecular 
cytogenetic techniques represent the most convenient way 
to prove initial diagnosis.

To support our data, we have performed FISH analysis to 
rule out whether ring chromosome contains centromere or 
not by using LSI D7S486 probe. This test also helped us to 
rule out how much material on the q arm has been deleted. 
To prove the existence of t(7;9), we have used WCP 7 and 9. 
The breakpoint we have reported here is not present in the 
literature.
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