
A 35-year-old woman and her husband have been trying to conceive for more than a year and are 

being followed by an infertility specialist. The woman is found to have significant scarring and 

fibrosis involving her fallopian tubes secondary to pelvic inflammatory disease that she had at a 

young age. After a long struggle, the woman finally becomes pregnant. She gives birth to a boy 

who is evaluated by a pediatrician and found to have a flat nasal bridge, small mouth, and low-set 

ears. The pediatrician orders a karyotype analysis on the infant, which is shown below. 
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The infant is most likely to be diagnosed with which of the following conditions? 

✓O A.Acute lymphoblastic leukemia (85%) 

C B.Chronic myelogenous leukemia (8%) 

O C.lmmotile cilia (1%) 

O D.Macroorchidism (3%) 

Q E.Red blood cell sickling (0%) 

C F. Rickets (0%) 
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This karyotype shows trisomy 21 (47, XY, +21 ), which is diagnostic for Down syndrome, the most 

common genetic cause of congenital intellectual disability. In most cases, Down syndrome results 

from meiotic nondisjunction in the ovum; the parents themselves are usually genetically normal. 

Advanced maternal age is a risk factor for having a child with Down syndrome. 

Individuals with Down syndrome are at an increased risk of developmental abnormalities (eg, 

cardiac septal defects, duodenal atresia) and health complications (eg, early-onset Alzheimer 

disease, ophthalmologic disorders). They also have increased risk of hematologic malignancies 

such as acute lymphoblastic leukemia and acute megakaryoblastic leukemia. 

(Choice B) Chronic myelogenous leukemia is commonly associated with the Philadelphia 

chromosome (reciprocal translocation between the long arms of chromosomes 9 and 22). This 

translocation fuses the BCR gene on chromosome 22 to the ABL gene on chromosome 9, resulting 

in formation of the oncogenic BCR-ABL fusion gene on the shortened chromosome 22. Karyotype 

analysis shows elongation of chromosome 9 and shortening of chromosome 22. 

(Choice C) lmmotile cilia are found in Kartagener syndrome, a condition caused in most cases by 

an autosomal recessive mutation in the gene coding for the microtubule-associated protein dynein. 

Patients can have infertility, recurrent sinusitis, and bronchiectasis. Situs inversus may also be 

present. 

(Choice D) Macroorchidism (ie, large testes) typically develops in pubertal boys with fragile X 

syndrome, the second most common genetic cause (and the most common inherited cause) of 

intellectual disability in males. On karyotype analysis, this X-linked disorder shows a discontinuity of 

staining on the long arm of the X chromosome. 

(Choice E) Red blood cell sickling occurs in sickle cell anemia. The sickle cell mutation is localized 

to individual [3-globin genes on chromosome 11 and does not result from trisomy 21. 

(Choice F) Rickets can be caused by autosomal dominant, autosomal recessive, and X-linked 

mutations that affect calcium and phosphate metabolism and bone mineralization. 

Educational objective: 

Trisomy 21 is detectable by cytogenetic karyotype analysis and is the most common genetic cause 

of congenital intellectual disability. Patients with Down syndrome are at increased risk of developing 

acute lymphoblastic leukemia and acute megakaryoblastic leukemia. 
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