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History of the thymus

• Ancient Greeks - “seat of 

the soul”

• 19th century - blamed for 

infant death “status 

thymolymphaticus”

• 1905 - 1st “treatment” with 

radiotherapy; continued 

until 1950s

• 1961 - recognition of 

thymus as source of T cell 

(author J Miller)

Lancet. 



T cells
• Lymphocytes learn to be T cells in the thymus.  You want T 

cells that:

• Tolerate all the bits of “self”; don’t want an immune system 

that attacks yourself

• Can interact with all the bits of the immune system to 

orchestrate an immune response to fight against infections

• T cells

• Help B cells make antibodies

• Kill infected cells

• Regulate immune responses



T cell killing



The thymus in 22q11

• Most individuals with 22q11 have 

“partial” DiGeorge syndrome

• Thymus generally small or in the wrong 

place (ectopic)

• T cells low but not absent

• These infants don’t have a severe 

immune deficiency



Complete vs partial

22q11

Est 1:4,000

VCFS

Complete DiGeorge



Infection in partial DiGeorge

• Particularly ear, sinus, chest

• Affects significant proportion (maybe 1:3)

• Consider contributing factors

• Immunoglobulin problem

• Low immunoglobulin levels

• Poor specific responses

• Swallowing problems



Autoimmunity in partial DiGeorge, 

n = 130



Complete DiGeorge

• Makes up <1% of DiG patients

• No thymus

• No T cells

• Severe immune deficiency

• Fatal without treatment to replace 

the immune system



Complete DiG treatment

• Bone marrow transplant

• Only an option if there is a “matched 

sibling” 

• Each sibling would have a 1:4 chance of 

being a match

• Transplant will transfer fully functional T 

cells to take over in the affected infant



Complete DiG treatment

• Thymus transplant

• Thymus often removed at surgery for 

babies with heart defects

• Transplanted in to the thigh         

muscle

• Gives the baby’s stem cells 

somewhere to go to learn                to 

be T cells



Newborn screening

• Dec 2017 NZ started screening for 

severe immune deficiency (SCID)

• SCID babies also have no T cells

• Screening test with TREC

• Babies with severe immune 

deficiency due to DiG will also have 

no TREC so can be diagnosed on 

the new born screening test



Approach to immune system in 

DiG


