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Late Effects After Childhood GU Cancers

• Really only comprehensively reported after WT 

• High EFS/OS in WT and improving EFS/OS in other 
childhood cancers make an appreciation of late effects 
even more relevant

• 3 major groups of late effects
• Effects of therapy (medical and surgical)
• Secondary malignant neoplasms (including those related to 

predisposition syndromes)
• Fertility considerations
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My Friend, Dr. James Mezhir (1973-2016)



Important Considerations

• Evolving best practices for management of childhood 
cancer means data on late effects need to be considered 
carefully

• Your values may not be your patient’s values
• Length of life =/= quality of life
• Substituted judgment

• I would encourage you to think critically and partner with 
your patients 



A Comment From My Husband

• “Kathleen, when you’ve had cancer and actually thought 
about planning your funeral, you can tell me how to live 
my life.  I’m not going to OrangeTheory with you.”



Late Effects of Medical and Surgical Therapies

• Renal insufficiency
• Hypertension
• Cardiac considerations
• Musculoskeletal considerations
• Dental considerations
• Bowel obstruction
• Mental health considerations
• Secondary malignant neoplasms
• Urinary considerations
• Fertility considerations
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Secondary Malignant Neoplasms

• Second leading cause of death in childhood cancer 
survivors

• At 20 years, become leading cause of death

• Many “sporadic” cases of childhood cancer are now 
being linked to predisposition syndromes

• Prevalence may not change with treatment era

Pinto 2016; Spunt 2005



Secondary Malignant Neoplasms

• CCSS: 10% of children surviving at least 5 years after 
cancer diagnosis developed a secondary neoplasm
• 20.5% cumulative incidence of SMN in the three 

decades following cancer diagnosis
• Median time to SMN diagnosis was over 17 years 
• Kidney cancer had the lowest cumulative incidence 

(4.0% over 30 years)

• Greater risk of SMN in women (RR=1.5) and after 
Hodgkin’s lymphoma or who received radiation therapy

• Children < 4 years at diagnosis had the lowest risk
Friedman 2010



Secondary Malignant Neoplasms

• WT survivors: 3x risk compared with sibling controls 
• Liver, colon, soft tissue, thyroid cancers, AML (not 

breast cancer)
• Solid organ SMN have delayed diagnoses compared 

with hematogenous malignancies
• Time since treatment is important: increased risk about 

two decades after diagnosis and peaking at about 35 
years after diagnosis
• Children with early SMN tended to have a 

predisposition syndrome (Beckwith-Wiedemann 
syndrome; BWS). 

Lee 2015; Termuhlen 2011; Breslow 2010.



Secondary Malignant Neoplasms and RMS

• RMS is most common pediatric soft tissue tumor

• 50% of patients are diagnosed at <10 years

• Predisposition syndromes
• Li-Fraumeni: breast, soft tissue, blood, adrenal
• Beckwith-Wiedemann
• Neurofibromatosis type 1 (NF1)
• Costello syndrome (HRAS)
• Noonan syndrome (PTPNI1)



• One in five patients with SMN had primary STS
• Predisposition syndromes?
• Chemotherapeutic agents?
• XRT?

• 2-5-fold risk compared with general population in SEER

• Greater for children with pleomorphic and embryonal 
histologies

• May not reflect XRT exposure

Secondary Malignant Neoplasms: RMS (SEER)

Archer 2015; Zhen 2021



Secondary Malignant Neoplasms: RMS (Again, SEER)

Archer 2015; Zhen 2021



Secondary Malignant Neoplasms: Counseling

• Routine preventive cancer screening
• Can consider more frequent or earlier screening of 

patients at higher risk

• Patient education 
• Risks for and timeline of secondary malignancy 

development
• Lifestyle choices including good nutrition and 

tobacco avoidance
• Signs and symptoms that should prompt earlier 

and more thorough evaluation

Van den Belt-Dusebout 2007; Li 2011; Nathan 2010; 
www.childrensoncologygroup.org/index.php/secondarycancer.

http://www.childrensoncologygroup.org/index.php/secondarycancer


A Word on Mental Health Considerations

• 90% of childhood cancer survivors have at least one 
emotional concern

• 14% of WT survivors have mental health complaints
• 30% more likely than sibling controls to have mental 

health concerns

• Adult survivors of childhood cancer are 1.8 times as likely 
to have suicidal ideation compared with siblings

• <50% of childhood cancer survivors self-initiate therapy 

Hudson 2003; Hayek 2020; Gil 2019; Brinkman 2014; Recklitis 2010.



Musculoskeletal Considerations 

• Most commonly a/w XRT (dose, duration dependent)
• Vertebral body damage
• Kyphosis
• Iliac wing hypoplasia
• Leg length discrepancy

• Cumulative incidence of musculoskeletal conditions declined from 
5.8% (1970s) to 3.3% (1990s)--likely reflecting XRT 
regimen/delivery changes

• Musculoskeletal hypoplasia, connective tissue effects, scoliosis 
most common late effects in young women

Lucas 2017; Sasso 2010; Hoeben 2019; Spunt 2005



Voiding/Elimination Habits

• Chemo/radiation effects

• Surgical considerations
• Urinary diversion
• Change in lower tract dynamics



Voiding Habits: Post-Chemo

• 161 patients with chemotherapy (VCR +/- DOX) or 
without

• DVSS scores

Hecht 2021



Voiding Habits: Post-XRT

• Radiation proctitis, radiation cystitis, radiation enteritis

• 90% of adult patients experience changes in bowel 
habits after XRT

Olopade 2005



Voiding Habits: Post-XRT

• Radiation proctitis, radiation cystitis, radiation enteritis

• 90% of adult patients experience changes in bowel 
habits after XRT

• What is “normal” elimination in a child who has not yet 
undergone toilet training?

Olopade 2005



Dental Considerations

• Greatest risk with head and neck XRT or chemotherapy 
prior to the eruption of the permanent teeth 
• Tooth loss
• Discoloration
• Abnormal tooth enamel
• Cavity development
• Malocclusions
• Abnormal tooth and root size and morphology

• Dry mouth usually only with high (>40 Gray) H&N XRT

Cubukçu 2008; Valéra 2015; Snider 2020.



Dental Considerations

• Current recommendations from the American Academy 
of Pediatric Dentistry and COG 
• Dental examination for all children prior to beginning cancer 

treatment and regularly thereafter
• Consistent oral care (brushing with fluoridated toothpaste and—

for dexterous children—flossing)
• Minimizing cariogenic foods and oral trauma (e.g. using a soft 

toothbrush)
• Orthodontic treatment is not recommended until the child has 

been disease-free for two years
• May need to be modified to account for the structural 

differences in teeth following exposure to radiation and 
chemotherapeutic agent

www.childrensoncologygroup.org/index.php/sensory/dentalhealth.                  



Fertility Considerations:  Lessons from WT

• May be related to treatment (surgical intervention, 
chemotherapy, or radiotherapy) or underlying risk factors 
(including syndromes associated with WT development

• Abdominal radiotherapy for WT and other childhood 
cancers has been consistently associated with poorer 
reproductive outcomes
• Premature ovarian failure
• Increased risk of miscarriage
• Low (<2500 g) birth weight
• Females receiving radiation to the pelvis often have 

small ovarian and uterine volume 



Fertility Considerations

• One large-scale study did not find an association between 
chemotherapy and adverse pregnancy outcomes in childhood 
cancer survivors 

• Chemotherapy has been associated with alterations in the 
HPG axis and on fertility parameters
• FSH/LH alterations in 25-33% of men treated for cancer
• Gonadal toxicity, particularly to the germinal epithelium 

has been well described for alkylating agents,
• Differential methylation of spermatozoal DNA occurs after 

exposure to antineoplastic drugs

Shnorhavorian 2017; Hammoud 2010; Marques 2008.



Fertility Considerations

• Over half (57.7%) of females with pelvic RMS had 
gynecologic late effects
• TAH +/- BSO
• VVF/RVF (increased risk with XRT)
• Vaginal stenosis
• Infertility (42.3% surgical, 46.2% ovarian failure)

• Vaginal reconstruction can be associated with pelvic floor 
dysfunction, cellulitis, local tissue damage

• Secondary malignancies: cervical, endometrial

Spunt 2005



Fertility Considerations: Predisposition Syndromes

• Children with DDS may have fertility challenges
• Patients with differences in sex development may be 

at increased risk for hypogonadism
• Males with undescended testes may have lower 

testicular volume and decreased numbers of dark 
(Type Ad) spermatogonia

• Females may have a bicornuate uterus or other uterine 
abnormalities

• WT1 gene has been linked to male and female factor 
fertility concerns even in the absence of a clear syndrome

Lipska-Zietkiewicz 2020; Nicholson; Byrne 2002; Nathan 2017; Xu 2017.



In Conclusion….

• Ongoing research and improved survivorship means that 
our knowledge of late effects is outpaced by treatment 
advances

• Be proactive: even as subspecialists, promote patient 
education

• Think about fertility preservation: it’s the late effect that 
requires you to do something early!



Thank You!  Questions?
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