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Learning Objectives
● Describe DICER1 syndrome.
● Predict risk for DICER1 syndrome for a patient with a rare tumor.
● Evaluate association of DICER1 mosaicism and GLOW syndrome.
● Discuss cancer risks and management for individuals with DICER1 

mutations.



Patient Background

● 32 year old female developed heavy bleeding and went to a gynecologist. 
● Gyn did a pap smear revealing a 3 cm embryonal rhabdomyosarcoma of 

the cervix.
● Currently in chemotherapy after excision of the polyp.
● Additionally, the patient was recently found to have a lung cyst.
● Family history: Cervical cancer in grandmother, prostate cancer in 

maternal grandfather, lung cancer in maternal grandmother.



Embryonic Rhabdomyosarcoma
● Can occur at any age, most common peaks are 

1-5 yrs (90%), 15-19 yrs and 50-70 y.
● Very rare tumor. University of Tehran study 

found 6/1,528 cases of RMS among patients 
with genital tract malignancies (.39%).

● Uterine sarcomas comprise 2-6% of all 
malignant tumors of the uterus, fewer than 60 
cases of rhabdomyosarcomas reported.

● Unique association in individuals with DICER1 
syndrome is ERMS of uterine cervix in older 
children and young adults.

● ERMS of the uterine cervix is highly 
characteristic of DICER1 mutation.



Differential Diagnosis
● 5-9% of childhood rhabdomyosarcomas associated with Li-Fraumeni 

Syndrome.
● 1% of childhood rhabdomyosarcomas associated with NF1.
● Occurs in cases of biallelic germline mutations in mismatch repair genes 

MLH1, MSH2, MSH6 or PMS2.
○ Constitutional mismatch repair-deficiency.
○ Tumor spectrum: hematological neoplasias, brain tumors and Lynch 

syndrome-associated tumors.



DICER1 Syndrome
Pituitary 
Blastoma

Nasal 
chondromesenchymal 
hamartoma

Pleuropulmonary 
blastoma and lung 
cysts

Ovarian sex 
cord-stromal 
tumor

Cervical embryonal 
rhabdomyosarcoma

Pineoblastoma

Ciliary body 
medulloepithelioma

Nodular hyperplasia & 
thyroid gland neoplasia

Cystic Nephroma

Ovarian 
Sertoli-Leydig cell 
tumor

● Also known as DICER1-pleuropulmonary 
blastoma familial tumor predisposition 
syndrome.

● Autosomal dominant inheritance
● In individuals with pleuropulmonary 

blastoma, 80% were inherited and 20% 
were de novo.

● Decreased penetrance seen.
● DICER1 located on chromosome 14q32. 
● Prevalence: rare. 



DICER1 Gene
● DICER1 gene contains 1,922 codons. 
● Mutations in germline are loss of function.
● Encodes DICER, an enzyme part of the RNase III family. 
● Cleaves dsRNA resulting in siRNA, binds with RISC and guides to specific 

gene. SiRNA binds to the gene, resulting in cleavage of mRNA and turns 
off that gene.

● Cleaves miRNA, inhibits protein formation through translational 
inhibition.

● Tumor suppressor gene.



DICER1 Gene
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DICER1 Mosaicism
● Hotspot domain for somatic second hits in RNase IIIb (5 codons).

○ When germline (or mosaic) DICER1 LOF mutation, second hits almost always LOF-> cell 
death or limited proliferation.

○ In second hit RNase IIIb mutation, allows for continuing cell viability and growth, at the 
cost of skewed miRNA processing-> promote tumorigenesis. Probability = .26%

● Those with mutations in RNase IIIb domain much more severe symptoms.
● They are often mosaic due to fully expressed germline mutations not 

being well tolerated during embryogenesis.
● Associated with GLOW syndrome (Global developmental delay, Lung cysts 

Overgrowth and Wilms tumor).
● Affects miRNAs that target MTOR, MAPK, and TGF-B signaling pathways.



DICER1 Mosaicism



Tumor Descriptions
Pleuropulmonary Blastoma

● Presents as shortness of breath, weight loss 
and fever.

● Can be purely cystic, cystic and solid, or purely 
solid. 

● Most arise in the lung parenchyma
● Age of onset: children < 6 y

Ovarian Sex Cord-Stromal Tumors

● May present as a lump of tissue in the uterus, 
sometimes with excess hormone production.

● Typically unilateral and solid.
● Age of onset not well defined.

Cystic Nephroma

● Presents in children < 4 y.
● Symptoms include an enlarging abdominal 

mass, usually painless.
● When bilateral, highly suggestive of germline 

DICER1 variant. 

Ciliary Body Medulloepithelioma

● Arises in anterior chamber of the eye
● Presents as poor vision, pain, leukocoria 

(abnormal white reflection in eye).
● Exam may show cyst or mass in iris, anterior 

chamber or ciliary body.



Tumor Descriptions, cont.
Thyroid Gland Neoplasia

● Includes multinodal goiter, adenomas or 
differentiated thyroid cancer.

● MNG is multifocal and cystic, can be mixed 
solid/cystic.

● Adenomas and thyroid ca usually unifocal 
and solid.

Nasal Chondromesenchymal Hamartoma

● Usually presents as unilateral polyp/mass in 
nasal cavity/sinuses.

● Symptoms include persistent nasal drainage, 
nasal obstruction, and respiratory or feeding 
difficulties as an infant.

Pituitary Blastoma

● Presents at <2 y.
● Symptoms include ophthalmoplegia (paralysis of 

eye muscles), proptosis (eye bulging), visual 
disturbance and Cushing disease.

Pineoblastoma

● Presents with intracranial pressure due to 
obstructive hydrocephalus. Occurs due to 
compression of cerebral aqueduct by tumor.

● Symptoms may include upgaze paralysis and 
nystagmus. 



Embryonic Rhabdomyosarcoma



DICER1 
Testing by 
Phenotype



DICER1 Testing
●

(Only seen in one individual)



Management
No guidelines have been established. 

Based on data from International PPB Registry (includes 500+ individuals with 
DICER1) recommendations include:

● Annual physical exam and targeted ROS
● Imaging study type and frequency based on tumor type, patient age, and 

suspicious clinical finding.



Management
● PPB

○ Baseline CT to eval for lung cysts/tumors at any 
age (critical <3 y)

● NC
○ Baseline kidney CT or US exam in pt dx with PPB
○ Annual abdominal exam

● Thyroid
○ Thyroid physical exam, us if nodes detected.
○ Thyroid function testing

● Ovarian stromal tumors
○ Examine all females for masses in abdomen or 

pelvis.
○ Abdominal-pelvic US, MRI or CT
○ Education regarding possible signs and 

symptoms
● Pituitary blastoma:

○ Brain MRI for people with signs of cortisol 
excess.

● CBME
○ Eval of young children including measurement of 

visual acuity, visual inspection of eye and orbit.
● ERMS

○ Education of signs and symptoms (hematuria, 
abnormal bleeding)

○ Endoscopic eval of bladder or direct visualization 
of the cervix.

● NCMH: in infants, children and young adults
○ ROS including respiratory and feeding difficulties, 

rhinorrhea, epistaxis, visual disturbances and 
otitis media.

○ Nasal endoscopy if ophthalmologic symptoms 
occur.

● Pineoblastoma:
○ Brain MRI for those with signs of increased 

intracranial pressure.



Review Questions
Who is more likely to have a DICER1 mutation?

A. 5 yo boy diagnosed with Wilm’s tumor.
B. 4 yo girl diagnosed with pleuropulmonary blastoma.
C. 38 yo woman with multinodal goiter.
D. 16 yo girl diagnosed with embryonic rhabdomyosarcoma of the cervix.
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Review Questions
Who is more likely to have severe symptoms?

A. Someone with a germline loss of function DICER1 mutation.
B. Someone with a somatic DICER1 mutation found in their tumor.
C. Someone mosaic for a DICER1 mutation in RNase IIIb domain.
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