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Abstract 
 
To investigate the constitutional chromosomal abnormalities 
in a more community-like setting, we conduct a pilot study of 
the incidence of constitutional chromosomal abnormalities in 
our clinic. A total of 274 bone marrow examinations were 
performed between January 2010 and June 2011. Out of 199 
conventional karyotypes obtained, three patients (1.7%) with 
constitutional chromosomal abnormalities were found: two 
had pericentric inversion of chromosome 9, inv(9)(p12q13), 
and one had pericentric inversion of chromosome 2, 
inv(2)(p11.2q13). The incidence is similar to the incidence as 
reported in the current literature. 
 
Introduction 
 
Constitutional chromosomal abnormalities in apparently 
normal individuals have been studied in the general population. 
Constitutional pericentric inversion of chromosome 9 [inv(9)] 
occurs in approximately 0.8–2% of the normal population1,2 

and is generally regarded as a normal variant, as is 
constitutional pericentric inversion of chromosome 2 [inv(2)].3  
However, these constitutional abnormalities may not be 
entirely benign as they have been associated with infertility, 
recurrent spontaneous abortion, as well as with myeloid 
leukemia.4,5  Inv(9) has also been associated with delayed 
engraftment after autologous and allogeneic transplantation 
from donors with inv(9), though this remains controversial.6-8  

To investigate the incidence of constitutional chromosomal 
abnormalities in a community setting, we conducted a pilot 
study of the incidence of constitutional chromosomal 
abnormalities in our clinic. 
 
Patients and Methods 
 
Between January 2010 and June 2011, 248 patients underwent 
bone marrow examination for various hematological 
indications at our clinic. Of these patients, 181 underwent 
cytogenetic analysis. We reviewed the clinical charts.  The 
median age was 68.6 (range 20.5-89.5). Fifty-three percent 
were male and 47% female. 
 
Results 
 
A total of 274 bone marrow examinations were performed. Of 
the 274 bone marrow examinations, 199 conventional  

 
 
karyotypes were obtained. Three patients were found with 
constitutional chromosomal abnormalities: two had pericentric 
inversion of chromosome 9, inv(9)(p12q13), and one had 
pericentric inversion of chromosome 2, inv(2)(p11.2q13). 

 
Case 1 
 
A 47-year-old Japanese male with cryptococcal meningitis 
was referred for evaluation of suspected non-HIV CD4 
lymphocytopenia.9,10  At diagnosis, his absolute CD3 count 
was 13/μL, CD4 count 3/μL, and CD8 count of 4/μL. 
Subsequent workup showed normal immunoglobulin levels, 
negative HIV by serology and by PCR, and negative for 
HTLV-I/II antibody.  Bone marrow examination showed no 
evidence of lymphoma with 46,XY,inv(9)(p12q13)c [20]. A 
year later, his WBC 4,900/μL, hemoglobin 14.3g/dL, and 
platelet 231,000/μL, neutrophils 84%, and lymphocytes 7%; 
the absolute CD3 was 251/μL, CD4   34/μL, and CD8 184/μL.  
 
Case 2  
 
A 66-year-old female with hypertension and hyperlipidemia 
presented with asymptomatic leukocytopenia since 2005. 
Physical examination is unremarkable. Initial work-up showed 
normal serum protein electrophoresis, negative HIV serology, 
negative antinuclear antibody, and hepatitis serology. By 2011, 
WBC was 3,100/μL, hemoglobin 12.2g/dL, and platelet 
289,000/μL. With persistent leukocytopenia, she underwent 
bone marrow examination, which showed normal 
morphological findings with 46,XX,inv(9) (p12q13)c[20]. 
 
Case 3 
 
A 69-year-old male with history of hypertension and 
gastroesophageal reflux disorder presented with asymptomatic 
lymphocytosis, WBC 17,800/μL, Hgb 13.5 g/dL, platelet 
227,000/μL, with neutrophils 27%, lymphocytes 68%, and 
monocytes 4%. Physical examination showed no significant 
lymphadenopathy or hepatosplenomegaly. Bone marrow 
examination and the flow cytometry showed majority of 
CD19+ and CD20+ B-lymphocytes with co-expression of 
CD5 and CD23, diagnostic of chronic lymphocytic leukemia. 
The chromosomal analysis of the bone marrow showed 



 
 

49,XY,inv(2)(p11.2q13),+12,+18,+19[2]/46,XY, 
inv(2)(p11.2q13)c[18]. 
 
Discussion 
 
It is generally believed that constitutional pericentric inversion 
of chromosome 9,  chromosome 2, and other chromosomes are 
benign and of no clinical significance, although they have 
been implicated with infertility, recurrent spontaneous 
abortion, and myeloid leukemia.4,5  If it is true, the incidence of 
the constitutional chromosomal abnormalities detected in the 
bone marrow biopsies in our hematology patients should be 
similar to the incidence estimated from other populations, such 
as prenatal amniotic samples. The crude incidence of 
constitutional chromosomal abnormalities is estimated to be 
1.7% in this pilot study, which is similar to the incidence 
reported in the literature based on prenatal amniotic fluid 
specimens1 or adult peripheral blood.2  The occurrence of 
constitutional abnormalities in our patients with non-HIV 
related lymphocytopenia, asymptomatic leukocytopenia, and 
chronic lymphocytopenia respectively, while intriguing, may 
just be coincidental. In view of the limited sample size in this 
pilot study, a larger study is required to confirm our finding. 
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