


 

JOURNEE DE LA RECHERCHE EN SANTEE DE L’ENFANT 
CHILD HEALTH RESEARCH DAY 

10 Juin/June 10th 2019 
Amphitheatre Cruess Amphitheater 

                              8:00 : Inscription/Registration 
 

    8:30 : Ouverture/Opening 
 

Time    Conférencier/ speaker  Directeur/ director 
8:40    Kaitlyn Easson    Dr. Marie Brossard-Racine 
“Evaluating Neurite Density and Orientation in the White Matter of Youth Born with Congenital Heart Disease” 
8:55    Elizabeth-Ann Legere   Dr. Aimée K. Ryan 
“The role of claudin-dependent glycoproteins in neural tube closure” 
9:10     Rana Ghafouri     Dr. Pia Wintermark 
“Neurogenerative effects of sildenafil in the cerebellum following neonatal hypoxia-ischemia” 
9:25    Ruxandra Penta   Dr. Wissanji /Dr.Poenaru 
“A First Provincial Analysis of Quebec’s Bicycle Helmet Use and its Impact on Traumatic Brain Injury and 
Hospital Admission Risks in Children” 
9:40    Mélyssa Fortin  Dr. Dan Poenaru 
«Trauma Care for Severely Injured Children in Quebec - A Retrospective Review and Propensity Matched 
Analysis » 

10:00 Pause café/ Coffee break 
10:25    Don Daniel Ocay   Dr. Catherine Ferland 
“Predicting acute postoperative pain trajectories and long-term outcomes of a spinal fusion surgery in adolescents » 
10:40    Shajenth Premachandran  Dr. Catherine Ferland 
“Assessing Inflammatory Mediators as a Proxy of Perioperative Pain Intensity in Adolescents Undergoing Spinal 
Fusion Surgery » 
10:55    Zahia Attari    Dr. Sherif Emil 
“Should you pick the PICC? Prolonged Use of Peripherally Inserted Central Venous Catheters in Children 
with Intestinal Failure” 
11:10    Nam Nguyen    Dr. Dan Poenaru 
“Systematic review of the use of mobile health for pediatric postoperative care” 
11:25    Reem Masarwa   Dr. Platt /Dr.Filion 
”Acetaminophen use during pregnancy and the risk of attention deficit hyperactivity disorder (ADHD):A causal 
association or confounding and bias? » 
11:40    Rosa Lakabi    Dr. LaRusso/Dr. Emil 
“The Effect of Transanastomotic Feeding Tubes on Anastomotic Strictures Following Esophageal Atresia 
Repair» 
11:55    Sarah Cooper    Dr. Patricia Li 
“Can primary care and continuity of care prevent asthma-related ED use and hospitalizations in 
children? » 
12:10    Noémie Pothier   Dr Julia von Oettingen 
“Safety and Efficacy of Subcutaneous Insulin for Treatment of Diabetic Ketoacidosis in Children – A 
Systematic Review » 

12:25 Déjeuner/ Lunch  
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13:00 Poster session 
1. Amanda BAUMHOLTZ, Post-doc 

“Using C-CPE as a tool to transiently disrupt the blood-testis barrier and improve spermatogonial stem 
cell engraftment efficiency » 

2. Peiyou WU, intern 
“LONG-TERM IMPACT OF TERT-BUTHYL HYDROPEROXIDE-DEPENDENT OXIDATIVE STRESS ON 
MALE RAT REPRODUCTIVE SYSTEM” 

3. Adrienne CRAMPTON 
“Observing saccadic and anti-saccadic function following mTBI using Novel Technology: A pilot study » 

4. Zhiqi XU 
“The Development of Best Practice Guidelines to Handle Children with Osteogenesis Imperfecta » 

5. Christine YERGEAU 
“Longitudinal and retrospective natural history study on patients with peroxisome biogenesis disorders» 

6. Sally LEE, master student 
“Roles of periconceptional moderate and high dose folic acid supplementation in the prevention of 
epigenetic and birth defects associated with the use of assisted reproduction“ 

7. Maryam TAHIR, master student 
“Impact of low dietary choline on early development in a MTHFR-deficient mouse model.» 

8. Leen MAKKI, research assistant 
“A Systematic Review of the Global Burden of Congenital Surgical Disabling Impairments” 

9. Aaron SPAHR, Master student 
“Clinical and demographic predictors of stress in parents of children with genetically determined 
leukoencephalopathies” 

10. Marie-Julie ALLARD, PhD student 
“Placental infection by Group B Streptococcus induces sex-specific maternofetal inflammatory responses 
associated with autistic-like behaviors in males » 

11. Shruti KUMAR 
“CHARACTERIZING THE EXPRESSION PATTERN AND REQUIREMENT OF SF3B4 DURING MOUSE 
EMBRYONIC DEVELOPMENT »  

12. Orfeo HARRISSON 
“Finding ceramide biomarkers for Mucopolysaccharidosis patients” 

13. Yuan ZHUANG, master student 
“The role of Claudin sequence variant in the formation of kidney stones” 

14. Amanda VACCARELLA, master student 
“Identification of Claudin-8 Interaction Partners during Neural Tube Closure” 

15. Saro APRIKIAN 
“Cellular Regulation of Extracellular Emission of Mutant Nucleic Acids - Implications for Tumour 
Specific Performance in Liquid Biopsy » 

16. Simon LA CHARITE-HARBEC 
“Alteration of claudins by C-CPE affects lumen expansion in cultured mouse and chick embryonic lung 
explants“ 

17. Brian KRUG 
“Therapeutic strategies to target H3K27M gliomas » 

18. Eric KROCHMALNEK 
“Characterization of Somatic Mutations in mTOR Pathway Genes in Focal Cortical Dysplasias” 
 
We would like to thank Mouvement Desjardins for their generous support of the Desjardins 
Scholarships in Child Health Research/ Nous remercions le Mouvement Desjardins pour leur 
soutien généreux aux Bourses Desjardins de la relève scientifique en santé de l’enfant 
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Oral presentations Abstracts 
 
Evaluating Neurite Density and Orientation in the White Matter of Youth Born with 
Congenital Heart Disease 
Background: Approximately 30% of adolescents born with complex congenital heart disease 
(CHD) requiring open heart surgery early in life present with structural brain abnormalities on 
conventional magnetic resonance imaging (MRI), accompanied by persistent neurocognitive 
deficits. Moreover, diffusion tensor imaging (DTI) studies have provided evidence of altered 
white matter microstructure in these youth, even in the absence of overt brain 
abnormalities. However, DTI metrics are inherently non-specific, affected by numerous 
microstructural factors including myelination and axon caliber, density, and orientation. As such, 
the precise microstructural nature of the white matter abnormalities observed in youth born with 
complex CHD remains unknown. Neurite orientation dispersion and density imaging (NODDI) 
provides an opportunity to selectively quantify novel neural architectural properties related to 
white matter microstructure. Therefore, we used NODDI to quantify axon density and orientation 
in the white matter of youth born with CHD. 
  
Methods: Youth aged 16 to 24 years born with complex CHD who underwent open-heart surgery 
during the first two years of life and healthy controls of the same age completed a brain MRI, 
including T1-weighted and NODDI acquisitions. White matter tracts, including the corpus 
callosum and numerous projection, association, and cerebellar tracts, were automatically extracted 
from whole brain tractograms based on their anatomical positions. Tractometry was then used to 
calculate average values of neurite density index (NDI), a measure of axon density, and 
orientation dispersion index (ODI), a measure of axonal coherence, for each white matter tract. 
NDI and ODI were compared between the CHD and control groups in each white matter tract 
using permutation t-tests, employing the false discovery rate correction for multiple comparisons. 
  
Results: Data was collected in 46 youth born with CHD (24 females, median age = 20.0 years) 
and 42 control youth (25 females, median age = 20.5 years). The two groups did not differ 
significantly in terms of age (p = .187) or sex (p = .792). NDI was significantly lower in youth 
born with CHD as compared to controls in body of the corpus callosum and the right inferior 
frontal occipital fasciculus and bilaterally in the arcuate fasciculus, cingulum, superior 
longitudinal fasciculus, and uncinate fasciculus (q < .05). There were no significant differences in 
ODI between groups in any of the evaluated tracts (q > .05). 
  
Conclusion: As one of the first studies to use NODDI in the CHD population, our findings suggest 
that a lower density of axons in white matter, particularly within association tracts, is a key 
microstructural element of the white matter abnormalities observed in youth born with CHD. This 
study paves the way for future structure-function studies to evaluate if low axon density in white 
matter tracts can be a reliable neurobiomarker of neurocognitive deficits frequently experienced 
by youth born with CHD. Eventually, this may facilitate early identification of individuals who 
are at risk of developing neurocognitive difficulties, allowing for early intervention to ameliorate 
the progression of these deficits.  



           
 

THE ROLE OF CLAUDIN-DEPENDENT GLYCOPROTEINS IN NEURAL TUBE 
CLOSURE 
Our lab is investigating the role of the claudin family of tight junction proteins in neural tube 
development. In chick embryos, depletion of Claudin-3 (Cldn3) causes neural tube defects due to 
the failure of neural fold fusion. Epithelial cell adhesion and fusion involves many different 
processes including the extracellular matrix and tight junctions. We have identified a possible link 
between an adhesive extracellular glycoprotein mesh at the closing neural folds and depletion of 
Cldn3. In scanning electron microscope (SEM) images, a fibrous mesh was present between the 
closing neural folds of wild-type chick embryos, which was absent in the Cldn3-depleted 
embryos. Previous research characterized this structure as a glycoprotein-rich mesh and found that 
treatment of chick embryos with carbohydrate binding proteins, lectins, causes neural tube 
defects. We hypothesize that Cldn3 is required for formation of a glycoprotein mesh that is 
critical for neural fold fusion. We are re-examining the expression patterns and function of this 
glycoprotein mesh using lectin staining and culturing. Changes in expression pattern will be 
analyzed in the Cldn-3 depleted embryo as well. My preliminary results show that subsets of 
glycan chains are strongly expressed at the wild-type closing neural folds and that interrupting 
these glycan chains through lectin binding causes neural tube defects. The mesh is positively 
stained using the lectin Concanavalin-A, which binds to terminal glucose and mannose in the 
glycan chain, however to identify which glycoproteins are constituting the mesh we will be micro-
dissecting and sending samples for protein analysis with mass spectrometry. Validation 
experiments and further analysis on how the candidate proteins link Cldn3 and the presence of the 
glycoprotein mesh will follow. This research is working towards a better understanding of the 
mechanisms in chick neural tube closure, and the role that Cldn3 is playing in this process. 

 

  



           
 

NEUROREGENERATIVE EFFECTS OF SILDENAFIL IN THE CEREBELLUM 
FOLLOWING NEONATAL HYPOXIA-ISCHEMIA 
Introduction: Birth asphyxia and the resulting neonatal hypoxic-ischemic encephalopathy (HIE) 
are a significant cause of death and neurological deficits in term newborns worldwide. Sildenafil 
has been shown to have promising neurorestorative effects in an animal model of HIE, leading to 
functional and structural improvements in the cortex and hippocampus. The impact of HIE on the 
cerebellum has been understudied, but preliminary studies have shown that the cerebellum is also 
injured following HIE. The objective of this study was to better understand the injuries to the 
cerebellum following hypoxia-ischemia (HI) and to further determine whether sildenafil may also 
improve these injuries. 
Methods: A well-established rat model of term neonatal HIE (Vannucci model) was used, 
resulting from a permanent unilateral (left) carotid ligation followed by a 2-hour exposure to 8% 
oxygen in Long-Evans rat pups at post-natal day 10 (P10); sham operated rat pups were used as a 
control. Hypoxic-ischemic (HI) rats were randomly assigned to sildenafil (50 mg/kg) or placebo, 
that was administered orally starting 12 hours after HI induction and continued every 12 hours for 
7 days. The animals were sacrificed at P12, P17, and P30 and the cerebellum were extracted. 
Western blot analyses were performed, using markers for axon myelination (myelin basic protein, 
MBP), oligodendrocytes (oligodendrocyte lineage transcription factor 2, Olig2), and synaptic 
transmission (synaptophysin). 
Results: Rat pups exposed to HI demonstrated significantly decreased levels of axon myelination, 
with a decreased expression of MBP (p < 0.05) and Olig2 (p < 0.01); sildenafil treatment reverted 
expression of these markers back to sham levels. HI rats also displayed a lower expression of 
synaptophysin, suggesting loss of synaptic connections; HI animals treated with sildenafil had 
significantly higher levels of synaptophysin (p < 0.05) than HI animals treated with vehicle. 
Conclusion:HI impacts axonal myelination and synaptic transmission in the cerebellum. 
Treatment with sildenafil appears to improve myelination levels and synaptic connectivity, and 
thus may represent an effective therapy for injury to the cerebellum following HI. 

 

 

  



           
 

A FIRST PROVINCIAL ANALYSIS OF QUEBEC’S BICYCLE HELMET USE AND 
ITS IMPACT ON TRAUMATIC BRAIN INJURY AND HOSPITAL ADMISSION 
RISKS IN CHILDREN 
Hussein Wissanji, MD MPH, Ruxandra Penta BSc, Debbie Friedman BSc pht MMgmt, Marianne 
Beaudin MD MPH MSc, Claude CyrMD, Elena Guadagno MLIS, Glenn Keays BSc MSc, Amber 
Mehmood MBBS MPH, Éric Mercier MD MSc, Dan Poenaru MD PhD, Natalie L Yanchar MD MSc and 
Pramod Puligandla MD MSc 
  
Disclosure: All authors have no financial interest/relationship that they have with any commercial 
interest related to the content of the study. 
Purpose: Quebec is only one of two Canadian provinces without legislation mandating helmet use 
for children/adolescent bicyclists. To affect policy change, we characterized helmet usage across 
Quebec and its relationship with socio-economical status, as well as the impact of helmet usage 
on traumatic brain injury (TBI) and hospital admission. 
  
Methods: With REB approval, bicycle-related injury data from two provincial databases 
(Canadian Hospitals Injury Reporting and Prevention Program and the Registre des Traumatismes 
du Québec) involving emergency department visits at 4 pediatric centers in Quebec between 2007-
2018 was evaluated. Demographics, helmet usage, TBI incidence, hospital admission status, and 
three digits postal codes were collected. Household income, single parent household, and 
obtainment of a university degree were used as socioeconomic status (SES) indicators and were 
derived from Canadian census data based on patients’ residential postal codes. Odds ratios were 
estimated using logistic regression with helmet use, admissions, or TBI as outcomes measures. 
  
Results: Of 8968 patients studied, helmet usage data was available for 6075 (68%), with 3038 
(50%) reporting wearing a helmet. The proportion of TBI and admission for the entire cohort were 
14% and 7%, respectively. On subgroup analysis, helmet usage was lowest among 14-17y (41% 
n=569/1378) and was not influenced by gender across all ages (OR 1.0; 95%CI 0.90-1.12). 
Decreased helmet usage was associated with patients living in a household with the lowest 
income, the smallest proportion of university degree obtainment, and the highest proportion of 
single-parent families. Helmeted children were less likely to incur TBI (OR 0.53; 95%CI 0.46-
0.62) or admission (OR 0.70; 95%CI 0.56-0.87). Independent predictors for TBI included no 
helmet (OR 1.87; 95%CI 1.62-2.16) and males (OR 1.26; 95%CI 1.08-1.48); those for hospital 
admission included no helmet (OR 1.44; 95%CI 1.15-1.79), males (OR 1.66; 95%CI 1.29-2.17) 
and 14-17y age-group (OR 1.56; 95%CI 1.19-2.05). 
  
Conclusion: This first study using Quebec provincial data outlines the significant risk of TBI and 
hospital admission for non-helmeted children/adolescents. Helmet usage is strongly associated 
with socioeconomic status and is lowest amongst vulnerable populations. This data should help 
initiate provincial policy changes and counseling/education efforts for highest-risk populations. 

 

  



           
 

TRAUMA CARE FOR SEVERELY INJURED CHILDREN IN QUEBEC - A 
RETROSPECTIVE REVIEW AND PROPENSITY MATCHED ANALYSIS 
Trauma Care for Severely Injured Children in Quebec - A Retrospective Review and Propensity Matched 
Analysis 
Zoe Atsaidis1, Mélyssa Fortin2, Elena Guadagno3, Brent Hopkins4, Etienne St-Louis3,4, Dan Poenaru3 
  
1 McGill University Faculty of Biological, Biomedical & Life Sciences 
2  McGill University Faculty of Medicine 
3 Division of Pediatric General and Thoracic Surgery, The Montreal Children's Hospital, McGill 
University Health Centre, Montreal, QC, Canada 
4 Department of Surgery, McGill University, Montreal, Quebec, Canada 
  
Background 
Injury is the leading cause of death in children over the age of one in Canada and remains the 
most common cause of death in Quebec pediatric patients. Indigenous communities are affected 
by a rate that is 3-4x higher than the national average. Quebec is a vast territory, where designated 
health centres can range from 30 to 1000 km away from the closest level I trauma centre. Patient 
outcomes are reported to be significantly inferior in rural areas. No previous studies have 
examined the impact of direct and inter-hospital transfers, pre-hospital interventions, and 
transport delays on the outcomes of severely injured pediatric trauma patients in the province. 
  
Methods 
After obtaining IRB approval, a retrospective analysis was performed of all cases of severe 
(International Severity Score, ISS≥15) pediatric trauma from a cohort of patients received at the 
Montreal Children’s Hospital (MCH) over a 10-year period. Outcomes were compared across 
varying regional areas, referral centres, and mechanisms of injury. 
  
Results 
There were 242 patients (147 males, 95 females) who sustained major trauma (ISS >=15), who 
presented to the MCH between 2006 - 2016. Based on forward sorting areas (first three digits of 
postal code from home addresses) 34.3% of patients resided on the Montreal Island, 52.3% off-
island, and 13.4% in Northern Quebec communities. The transfers were 11.8% from a health 
center, 21.3% from home, 49.5% from another hospital, and 18.3% directly from the scene of 
accident. Mechanisms of injury included motor vehicle collisions (41.8%), blunt force (19.3%), 
falls (30.5%), burns (2.8%), and bites (0.4%). The mean length of hospital stay was 10 days (7.5 
days for on-island, 10.5 days off-Island, and 14.4 days from Northern communities). Admissions 
to the ICU was required for 104 cases (43.0%), divided among 20.0% on-island residents, 59.8% 
off-island residents, and 56.5% from Northern communities. The overall mortality was 3.9% 
(4.6% for Montreal Island residents, 4.5% off-island, and 0% from Northern communities). 
  
Conclusions 
Trauma in Northern Quebec has unique mechanisms and access to care issues. A further 
exploration of this data is expected to identify the actual “trauma deserts” within our province and 
start generating solutions to improve the outcomes of children involved in trauma in Quebec. 
  
  



           
 

EXPLORING EPISTATIC SUPPRESSION OF THE H3K27M ONCOHISTONE BY 
THE H3K36 METHYLTRANSFERASE ASH1L 
High-grade gliomas (HGG) is the most common group of malignant central nervous system 
neoplasms and is the leading cause of mortality and morbidity in children. Previously, we 
identified recurrent somatic mutation of histone H3 in pediatric HGG (pHGG) affecting two 
amino acids - lysine 27 to methionine (K27M) and glycine 34 to valine/arginine (G34V/R). 
H3K27M is a potent dominant negative mutant on the Polycomb Repressive Complex 2, resulting 
in global loss of the repressive H3K27 tri-methylation (H3K27me3) mark, and tumors in the 
midline of the brain. Conversely, H3G34V/R hinders H3K36 tri-methylation (H3K36me3), a mark 
associated with active transcription, resulting in tumours in the cerebral hemisphere. Such global 
perturbation of the H3K27me/H3K36me axis is implicated as the driving mechanism of 
gliomagenesis; however, whether this antagonism can be exploited to mitigate disease progression 
have not been investigated. Using a fly model, we determined that H3K27M results in loss of 
H3K27me3 concurrent with accumulation of H3K36me2 and eye malformation. Strikingly, 
knockdown of the H3K36me2 methyltransferase (KMT) ash1, completely rescues the small eye 
defect. The human ortholog ASH1L, is highly expressed in the brain, and ASH1L 
haploinsufficiency is associated with intellectual disability, myelination delay, and spine 
abnormalities. Examining targets of ASH1L in H3K27M glioma cells revealed very few binding 
sites, but striking specificity towards genes encoding brain organogenesis transcription factors. 
Using CRISPR-editing in H3K27M pHGG cells, we demonstrate that complete knockout of 
ASH1L causes mitotic defects. Transcriptome analysis revealed that loss of ASH1L catalytic 
activity results in down-regulation of cell cycling genes and concurrent up-regulation of 
telencephalon-specific genes, suggesting ASH1L may prevent forebrain specification in H3K27M 
glioma cells. Ongoing work will determine whether ASH1L can modulate the tumorigenic activity 
of H3K27M in patient-derived xenograft models. This study may yield insights into disease 
mechanism of H3K27M oncohistone with the potential of identifying H3K36 KMT as therapeutic 
targets for pediatric glioma. 

 

  



           
 
PREDICTING ACUTE POSTOPERATIVE PAIN TRAJECTORIES AND LONG-TERM 
OUTCOMES OF A SPINAL FUSION SURGERY IN ADOLESCENTS 
Objectives: In the adult patient population, acute pain trajectories are associated with long-term 
outcomes such as persistent pain and functional disability. However, there is limited data on acute 
postoperative pain trajectories in the pediatric population. The aims of this study were to 
investigate acute postoperative pain trajectories, their predictors and their impact on long term 
outcomes in adolescents with idiopathic scoliosis. 
  
Methods: Patients with adolescent idiopathic scoliosis and scheduled to undergo spinal fusion 
were evaluated preoperatively for their pain medication use, physical functioning, and pain. 
Average 6-hour self-reported pain intensity scores were calculated for the entire hospital stay (5 
days). Six months after surgery, baseline variables were reassessed. Growth mixture modeling 
was used to conduct acute postoperative pain trajectory analysis and identify predictors of pain 
trajectories. Generalized linear models were conducted to determine whether acute pain 
trajectories predict long-term outcomes. 
  
Results: One hundred and six patients were included in the best fitted acute pain trajectory model 
that included 4 classes that differed in their initial pain intensity and rates of change over time. 
Preoperative pain catastrophizer status, and pain medication use significantly predicted pain 
trajectory membership. Furthermore, at the 6-month follow-up, patients experiencing moderate to 
severe pain in the acute postoperative period were more likely to report higher levels of pain 
severity, to use pain medication, to miss a greater number of school/work days due to back pain in 
the last three months. 
  
Discussion: Preoperative assessment and analyzing the progression of pain in the acute 
postoperative period can help identify who is at risk of negative long-term outcomes after surgery. 
  



           
 
ASSESSING INFLAMMATORY MEDIATORS AS A PROXY OF PERIOPERATIVE PAIN 
INTENSITY IN ADOLESCENTS UNDERGOING SPINAL FUSION SURGERY 
Introduction/Aim: Following orthopedic surgery, 20% of pediatric patients develop chronic 
postsurgical pain. Inflammatory mediators, such as IL-1β, IL-6, IL-12, MCP1, TNF-α and CRP, 
are known pain modulators. However, limited research has been done to establish the viability of 
these plasma proteins as biomarkers of pain. Analyzing inflammatory markers as a physiological 
indicator of pain could facilitate the understanding of the underlying mechanisms involved in 
perioperative pain modulation. 
  
Methods: Twenty-one patients scheduled to undergo spinal fusion surgery participated in the 
study. Patients reported their pain intensity with a numerical rating scale before surgery, one day 
and two days after surgery (postoperative day 1 (POD1, POD2)), and 6 weeks after surgery. 
Venous blood samples were collected at each time point. Cytokine/inflammatory mediator levels 
were quantified using a magnetic 30-plex assay (Life Technologies, Vienna, Austria) and CRP 
was quantified with an enzyme-linked immunosorbent assay kit (Cayman Chemicals, Ann Arbor, 
United States). Generalized linear mixed model was used for longitudinal analysis. Correlation 
analyses were obtained using the Spearman Rho coefficient. 
  
Results: Forty percent of patients reported back pain before surgery. There was a significant effect 
of time on pain level, with highest pain levels on POD1 and POD2 and a reduction in intensity 6 
weeks after surgery. Plasma IL-6 and CRP were elevated on POD1 and POD2, and returned to 
baseline levels 6 weeks after surgery. Pain intensity and IL-6 levels before surgery were 
associated (r=0.614, p=0.0016). No associations were found between postoperative inflammatory 
mediators and pain ratings after surgery. 
  
Discussion/Conclusion: These findings suggest that circulating IL-6 levels at baseline can be a 
quantifiable marker for pain before surgery, but not after. Therefore, IL-6 can be used as a marker 
of a patient’s pain profile before surgery, and can indicate to clinicians which patients may need 
more personalized and urgent care. 

 

 

  



           
 

SHOULD YOU PICK THE PICC? PROLONGED USE OF PERIPHERALLY 
INSERTED CENTRAL VENOUS CATHETERS IN CHILDREN WITH 
INTESTINAL FAILURE 
Purpose 
Prolonged central vascular access is a source of significant morbidity in children with intestinal 
failure (IF). In an effort to decrease morbidity, our multidisciplinary IF team has primarily used 
peripherally inserted central catheters (PICCs) for these patients. We compared outcomes 
of PICCs and Broviacs®. 
  
Methods 
A review of children with IF (2006-2018) at an academic children’s hospital was conducted. 
Inclusion criteria were total parenteral nutrition duration > 42 days or small bowel length < 25% 
of total for gestational age. Complications per 1000 catheter days were extracted and a Poisson 
model was used to compare complications between PICCs and Broviacs®. 
  
Results 
Thirty-seven patients with IF were included, accounting for 19,452 catheter days. There were 209 
PICCs (1.2-4F) and 39 Broviacs®(2.7-7F). The median duration of overall PICC access per patient 
was 166 days (range: 35 days-8 years). Incidences of central line associated blood stream 
infection and venous thrombosis were 3.95 and 0.55 per 1000 catheter days, respectively. There 
were no significant differences in complication rates per line per catheter day between PICCs 
and Broviacs® on multivariate analysis. Broviacs®had a larger number of catheter-related hospital 
admissions than PICCs although not statistically significant (p=0.330). 
  
Conclusions 
PICCs in children with intestinal failure have similar complication rates to Broviacs®. Use of 
tunneled PICCs and increasing experience with this vascular access method may allow it to 
realize its potential advantages. 
  
  
Authors: 
Kathryn LaRusso1; Geraldine Schaack2; Tiffany Fung1; Kevin McGregor,3 Justin Long1; Marie-Pier 
Dumas2; Zahia Attari1; Yasmine Yousef1; Hidy Girgis1; Rajam Raghunathan1; Ana Sant'Anna4; 
Sherif Emil1 
  
1Division of Pediatric General and Thoracic Surgery; 2Nursing Education, The Montreal Children’s 
Hospital, McGill University Health Centre; 3Department of Epidemiology, Biostatistics and Occupational 
Health, McGill University; 4Division of Pediatric Gastroenterology and Nutrition, The Montreal Children’s 
Hospital, McGill University Health Centre 

 

  



           
 

SYSTEMATIC REVIEW OF THE USE OF MOBILE HEALTH FOR PEDIATRIC 
POSTOPERATIVE CARE 
Systematic review of the use of mobile health for pediatric postoperative care 
Nam Nguyen, Étienne Léveillé, Elena Guadagno, Luc Malemo and Dan Poenaru 
McGill University and McGill University Health Center, Division of Pediatric General and Thoracic 
Surgery, Montreal 
  
Background: Mobile health (mHealth) is the use of mobile communication devices such as 
smartphones, wireless patient monitoring devices and tablet computers to deliver health 
services.  mHealth can overcome geographical, temporal and organizational barriers, and is 
gaining popularity in low- and lower-middle-income countries (LMICs), where healthcare 
facilities are often hard to access. 
  
Objective: This systematic review will summarize the current literature on the use of mobile 
health for postoperative care after children’s surgery. 
  
Methods: Seven databases were searched by a senior medical librarian, without language 
restrictions. Studies were included if they reported the use of mHealth systems for postoperative 
care for children under 18 years old. Studies published before August 2008, case reports, case 
series, editorials and reviews were excluded. Two reviewers independently selected the studies to 
be included, extracted the data and assessed for methodological bias using the MINORS and 
Cochrane RoB2 tool for non-randomized and randomized studies, respectively.  Any conflicts 
were resolved by a third party.  The protocol was registered via Prospero CRD42018111205. 
  
Results: The search identified 5736 results, and once duplicates were removed using EndNote, 
5179 studies were screened, of which 150 were selected for full-text screening, and 14 studies met 
final inclusion criteria - 5 being LMIC-based. Studies were heterogeneous, focusing on 
populations with different surgical conditions and assessing various outcomes such as reliability 
of postoperative monitoring, patient satisfaction and postoperative complication rates. Texting 
systems, existing commercial applications and newly designed mobile applications were used. 
Although the compliance to the mHealth intervention widely varied across studies, patients appear 
to prefer mHealth systems over traditional care. Four LMIC-based studies showed statistically 
significant increases in follow-up appointment attendance rates with mHealth systems. Two 
studies documented mHealth reliably monitoring postoperative pain, and other 2 showed 
increased postoperative instruction compliance with mHealth interventions. Of the 7 randomized 
studies, 3 had a high risk of bias and the 4 others some concerns of bias. These studies therefore 
were of poor quality, risk of bias evaluation revealing methodological concerns - including lack of 
appropriate control groups, non-blinded studies, and tendency to devote more time to the care of 
the intervention group. 
  
Conclusion: mHealth systems generally appear to improve postoperative care. These systems may 
therefore be a solution to access to healthcare issues, especially in LMICs.  The lack of high-
quality research evaluating the impact of mHealth calls for further studies exploring evidence-
based mHealth implementation. 

 



           
 
ACETAMINOPHEN USE DURING PREGNANCY AND THE RISK OF ATTENTION 
DEFICIT HYPERACTIVITY DISORDER (ADHD): A CAUSAL ASSOCIATION OR 
CONFOUNDING AND BIAS? 
BACKGROUND 
Previous studies have suggested an association between exposure to acetaminophen during 
pregnancy and the risk of attention deficit hyperactivity disorder (ADHD) in the offspring. These 
findings may be due to bias and, may promote unnecessary anxiety among pregnant women. 
  
OBJECTIVES 
We primarily sought to assess the role of potential confounding bias in the estimate of the 
association between exposure to acetaminophen (Tylenol) during pregnancy and the risk of 
ADHD in the offspring through quantitative bias analysis. Our secondary objective was to assess 
the role of selection bias and exposure misclassification. 
  
METHODS 
We conducted a systematic literature search and pooled the results of all available studies in 
random effects meta-analysis. We conducted a quantitative bias analysis to explore systematic 
errors and assess unmeasured confounding, selection bias, and exposure misclassification bias. 
We applied bias analysis on four previously published cohort studies, which reported raw data. 
  
RESULTS 
The search resulted in seven studies included in meta-analysis, four studies reported raw data and 
were included in quantitative bias analysis. In meta-analysis, the pooled estimate for ADHD was 
RR 1.35 (95% CI 1.25, 1.46, I2=55%). Sensitivity analysis for meta-analysis showed that a 
confounder of 1.40 on the RR scale would reduce to 10% the proportion of studies with a true 
effect size larger than RR=1.10. Unmeasured confounding analysis suggested that the observed 
association is confounded by parental ADHD in the four studies included in bias analysis, crude 
and  bias corrected risk ratios (bcRRs) for parental ADHD were: (RR=1.40, bcRR =1.17), 
(RR=1.44, bcRR =1.17), (RR=1.16, bcRR =1.18), (RR=0.99, bcRR =1.18). 
  
CONCLUSION 
Bias analysis suggests that the observed increased risk for ADHD after exposure to 
acetaminophen during pregnancy may be due to unmeasured confounding. Our results suggest that 
the true effect is closer to a null effect. Acetaminophen may be considered a safe drug during 
pregnancy. 

 

 

  



           
 

THE EFFECT OF TRANSANASTOMOTIC FEEDING TUBES ON ANASTOMOTIC 
STRICTURES FOLLOWING ESOPHAGEAL ATRESIA REPAIR 
Purpose 
Recent studies have identified the use of transanastomotic tubes (TATs) as an independent risk 
factor for the development of strictures after repair of esophageal atresia (EA). We retrospectively 
analyzed a 25-year cohort of EA patients (1993-2018) to investigate the effect of TAT use on 
stricture formation. 
  
Methods 
Following institutional approval (MP-37-2019-2991), a retrospective study of all Type C and 
Type D EA patients who underwent primary repair were examined. Infants were included if they 
had surgery within the first two weeks of life and had a least one year of follow-up. Stricture was 
defined as the presence of symptoms confirmed by imaging and/or endoscopy. A multiple logistic 
regression model was used to compare stricture in those with and without TATs. Poisson 
regression was used to evaluate differences in postoperative outcomes listed in Table 1. 
  
Results 
Strictures occurred in 35 of 85 patients (41%). Of those with strictures, 25 (71%) had TATs. 
There was no significant difference in stricture rates between those with TATs and without TATs 
(OR=1.94, 95% CI: 0.78-5.06, p=0.161). However, those who had TATs had a higher number of 
mean dilations (RR=1.47, 95% CI:1.09-2.03, p=0.014). The time to enteral feeding was shorter in 
the TAT group (RR=0.37, 95% CI: 0.28-0.49, p<0.001), but the time to oral feeding was longer 
(RR=1.37, 95% CI:1.20-1.56, p<0.001). The TAT group had a 34% lower mean hospital length of 
stay. On multivariate analysis, there remained no difference in stricture rates between the two 
groups.  
  
Conclusions 
Transanastomotic tubes do not seem to result in increased strictures rates in our cohort, but 
significantly decrease time to initiation of enteral feeds and reduce the duration of hospital stay. 
  
Table 1: Postoperative outcomes in infants with TATs compared to non-TATs 
  Rate Ratio (95% CI) p-value 

Time to enteral feeding 0.37 [0.28-0.49] <0.001 

Time to oral feeding  1.37 [1.20-1.56] <0.001 

Duration of total parenteral nutrition  0.83 [0.73-0.95] <0.005 

Number of dilations 1.47 [1.09-2.03]  0.014 

Length of stay 0.66 [0.61-0.71] <0.001 

 

 



           
 

CAN PRIMARY CARE AND CONTINUITY OF CARE PREVENT ASTHMA-
RELATED ED USE AND HOSPITALIZATIONS IN CHILDREN? 
Background and Objective: Continuity of care, the frequency of patient healthcare provider 
interactions, may improve asthma outcomes. In Quebec, children are followed in family medicine 
groups (FMGs), family physicians not part of FMGs or by pediatricians. We sought to determine 
among Quebec children with asthma: 1) whether having a usual provider of primary care was 
associated with asthma-related emergency department (ED) visits and hospitalizations; and 2) 
whether continuity of care with a primary care provider was associated with acute asthma 
outcomes. 
Approach: 
Design/Setting/Patients or other participants: Population-based retrospective cohort study using 
provincial health administrative data from 2010-2013 of children with administratively defined 
asthma aged 2-16 years old (N=39341) 
Main exposure: Primary care model (FMGs, non- FMGs, pediatricians, compared to no assigned 
usual provider of care (UPC)) 
Secondary exposure: Usual Provider of Care Index (high, medium, low) 
Confounders: Age, gender, other comorbidities, rurality, socioeconomic status (SES) quintiles, 
previous health utilization (asthma-specialist visits, ED visits, hospital admissions). 
Outcomes: Asthma-related ED visits (main outcome), asthma-related hospitalizations (secondary 
outcome). We used multivariate logistic regression analyses to test associations between 
exposures and outcomes. 
Results:  Overall, 17.4% of children with asthma had no assigned UPC. Compared to no assigned 
UPC, having a UPC was associated with decreased asthma-related ED visits (Pediatrician OR: 
0.80 [0.73, 0.88], FMGs OR: 0.84 [0.75, 0.93], non-FMGs OR: 0.92 [0.83, 1.02]) and 
hospitalizations (Pediatrician OR:0.66 [0.58, 0.75], FMGs OR: 0.82 [0.72, 0.93], non FMGs OR: 
0.76 [0.67, 0.87]). Continuity of care, when comparing medium and high to low continuity, was 
shown to have a trend towards an decreased odds of an asthma-related hospital admission 
(Medium OR: 0.93 [0.82, 1.04], High OR: 0.87 [0.75, 1.01]) and a increased odds of having a ED 
visit (Medium OR: 0.98 [0.90, 1.08], High OR: 1.06 [0.90, 1.08]), however these results were not 
significant.  
Conclusion: Having a primary care provider is associated with reduced ED visits and hospital 
admissions. There is a trend towards an increased odds of having an asthma-related hospital 
admission amongst children with low continuity of care. 

 

 

  



           
 

SAFETY AND EFFICACY OF SUBCUTANEOUS INSULIN FOR TREATMENT OF 
DIABETIC KETOACIDOSIS IN CHILDREN – A SYSTEMATIC REVIEW 
AUTHORS: Noémie Pothier, Ketly Altenor, Marie-Edelyne St-Jacques, Marie-Eve Robinson, Julia von 
Oettingen. 
OBJECTIVES: Standard treatment of diabetic ketoacidosis (DKA) uses intravenous (IV) insulin 
infusion which carries significant risks without sophisticated equipment and a high-dependency 
unit. Alternative treatment protocols are needed for low-resource settings.  
METHODS: We systematically searched PubMed (MEDLINE), EMBASE, Cochrane and searched 
the grey literature for studies evaluating subcutaneous (SC) or intramuscular (IM) insulin 
administration for the treatment of pediatric DKA published before June 4, 2018. No study 
design, language or publication time restrictions were applied.Two independent reviewers 
screened abstracts and full text papers, extracted data and assessed risk of bias.  
RESULTS: Of 2934 abstracts, 137 qualified for full text review, and 24 for data extraction. Study 
design, population characteristics, and main protocol elements are shown in the table. Based on a 
historical shift in the DKA management from high-dose to low-dose insulin protocol, studies were 
grouped into those conducted before 1990 (n1=19 [79%], “past”) vs. thereafter (n2=5 [21%], 
“recent”). Thirteen paststudies combined IV+IM or IV+SC administration for the initial bolus 
while none of the recentstudies did. Bolus dose and frequency ranged widely, especially 
in paststudies. Death (n=10) and cerebral edema (n=2) occurred in 3 studies from India, Ethiopia 
and Sudan in patients who were severely ill at presentation. Recurrence of DKA occurred in 1 
study, mild but not severe hypoglycemia occurred in 8 studies, including 24 (13%) episodes 
in pastand 5 (2%) in recentreports. Risk of bias was overall assessed as high, mainly as a result of 
study design and limited outcome reporting. 
CONCLUSION: Emerging evidence suggests that low-dose SC insulin may be a safe and effective 
treatment of all severities of pediatric DKA. More high-quality studies are needed. 
  



           
 

Table 1: Study Designs and Main Protocol Elements 

 All Studies Publication Date 

  1953-1988 1994-2018 

Study type    

Randomized controlled trial 4 2 2 

Cohort prospective / 
retrospective 

9 / 7 8 / 6 1 / 1 

Case series / report 2 / 2 2 / 1 0 / 1 

Episodes of DKA 402 180 222 

DKA severity reported 245 (61%) 54 (30%) 191 (86%) 

DKA severity: Mild / 
moderate / severe 

52 (21%) / 138 (56%) / 55 
(22%) 

7 (13%) / 24 (45%) / 23 
(43%) 

45 (24%) / 114 (60%) / 32 
(18%) 

Insulin type Regular / 
Ultrarapid 

22 / 2 19 / 0 3 / 1 

Administration IM / SC / 
IM+SC 

9 / 13 / 2 9 / 8 / 2 0 / 5 / 0 

Insulin initial / subsequent 
bolus [U/kg] 

0.06 – 2.2 / 0.06 – 1.25 0.06 – 2.2 / 0.06 – 1.25 0.1 / 0.17 

Dosing interval [hrs] 1 – 6 1 – 6 2 – 4 

 

  



           
 

Posters Abstracts 

USING C-CPE AS A TOOL TO TRANSIENTLY DISRUPT THE BLOOD-TESTIS 
BARRIER AND IMPROVE SPERMATOGONIAL STEM CELL ENGRAFTMENT 
EFFICIENCY 
Spermatogenesis is supported by spermatogonial stem cells (SSCs), which self-renew and 
differentiate into mature sperm. Due to high cell-turnover activity, spermatogenesis is sensitive to 
anti-cancer therapies, causing infertility in men. While sperm banking can preserve male fertility 
in cancer patients, it is not applicable for prepubertal boys who do not produce sperm. Since SSCs 
exist from birth, harvesting SSCs for cryopreservation before therapies and transplanting back to 
patients post-treatment is expected to become an important method to safe-guard fertility for 
prepubertal boys. This scheme has been successful in mice, yet human SSC research has met 
limited progress. The greatest obstacle for this process is claudin-based tight junctions between 
Sertoli cells, which form the blood-testis-barrier (BTB). The goal of this study (or, Our goal) is to 
improve the engraftment efficiency of SSCs by transiently opening the BTB by targeting claudins 
using the non-toxic C-terminal domain of Clostridium perfringens enterotoxin (C-CPE), which 
removes Claudin-3, -4, -6, -7, -8 and -14 from tight junctions. GST-C-CPE was injected at 100-
800 µg/ml into the testes of chemically-induced infertile recipient mice.  Testis cells derived from 
fertile donor mice were then transplanted into the testes of host mice three days later resulting in a 
>2-fold increase in SSC homing efficiency (n=16) compared to GST-alone control (n=17, 
p<0.05).  Restoration of the BTB occurred by day 10.  In this study, we found while C-CPE-
sensitive Claudin-3, -6, -7, -8 and -14 are expressed in the adult mouse testis, only Claudin -8 and 
-14 are expressed in infertile host testes.  Furthermore, Claudin-8 (n=5, p<0.0079), but not 
Claudin-14 (n=3, p>0.05), is removed from tight junctions of sterile recipient testes three days 
following C-CPE treatment.  Our data suggest that C-CPE transiently opens the BTB leading to 
improved homing efficiency of SSCs and this effect is likely due to transient removal of Claudin-
8 from the BTB. 

  

  



           
 

LONG-TERM IMPACT OF TERT-BUTHYL HYDROPEROXIDE-DEPENDENT 
OXIDATIVE STRESS ON MALE RAT REPRODUCTIVE SYSTEM 
High levels of reactive oxygen species (ROS) are one of the major culprits of male infertility. 
ROS damage spermatozoa by causing lipid peroxidation, DNA and protein oxidation and reduced 
motility. Peroxiredoxins (PRDXs) are known important antioxidant enzymes that regulate the 
ROS levels in spermatozoa. The epididymis plays a crucial role in protecting spermatozoa against 
oxidative stress. Spermatozoa from rats challenged with an in vivo oxidative stress by tert-butyl 
hydroperoxide (t-BHP) have higher levels of DNA oxidation and lipid peroxidation and poor 
motility than controls. These damages are observed in spermatozoa 3, 6, and 9 weeks after the end 
of treatment. Our aim was to elucidate the mechanisms of such persistent damage by oxidative 
stress with respect to the protective role of epididymis. PRDX1, PRDX6 and catalase expression 
levels as well as levels of 4-hydroxynonenal (lipid peroxidation product), has been assessed in 
epididymal tissues of rats euthanized 3, 6, and 9 weeks after the treatment. Increased levels of 
lipid peroxidation were found in spermatozoa and cauda epididymis in treated rats at 3 and 6 
weeks post-treatment compared to controls. Sperm DNA oxidation was higher in treated than 
controls at 3, 6 and 9 weeks post-treatment. PRDX6 expression levels increased in caput 
epididymis from treated rats at week 3 compared to controls. PRDX6 expression levels were 
higher in cauda epididymis from treated rats at week 3 and 6 than in controls. PRDX1 and 
catalase expression levels had no significant change in both groups at any time point. In 
conclusion, these findings highlight the role of PRDX6 in fighting against oxidative stress in the 
epididymis. 

  

  



           
 

OBSERVING SACCADIC AND ANTI-SACCADIC FUNCTION FOLLOWING 
MTBI USING NOVEL TECHNOLOGY: A PILOT STUDY 
Background: Oculomotor (OM) abnormalities are frequent in children and youth with mild 
traumatic brain injury (mTBI), with rates reported as high as 60-90%. The diffuse nature of mTBI 
affects complex neural networks and various cortical and subcortical structures of the brain, many 
of which contribute to OM function. Particularly, saccades and antisaccades are OM functions 
contributing to versional ocular motility often affected post-mTBI. Though certain clinical 
assessments exist to evaluate these functions, there is a need for objective tools that can quantify 
OM changes in children to better understand their evolution, orient rehabilitation, and optimize 
overall recovery. Objectives: To evaluate changes in saccadic and anti-saccadic function over the 
course of clinical recovery in pediatric mTBI patients using novel OM technology (Saccade 
Analytics’ Advanced Nystagmus System (ANSTM)). Design: Pilot cohort study with a longitudinal 
design. Setting: mTBI Program/Concussion Clinic at a tertiary care pediatric hospital. 
Participants: Twenty-nine youths (14.62 ± 1.80 yrs old, 14 males, 15 females) underwent visual 
assessment using the ANSTM upon admission and discharge to the clinic (time between admission 
and discharge assessment=31.90 ± 26.39 days). Intervention: The ANSTM tool (3D headset and 
associated software) was used to evaluate saccadic and antisaccadic function. Reflexive saccadic 
function was evaluated through a fixed-head acquisition of randomized flashed targets within the 
entire oculomotor range (vertical, horizontal, and diagonal targets). Participants were asked to 
orient to the flashed target as quickly as possible. Elements of antisaccadic function were captured 
through a flashed target in a dark field on the horizontal meridian. Participants are required to 
ignore the flashed target and orient as quickly as possible to the mirror image, approximately the 
same distance on the opposite side of the meridian. Twelve repetitions were completed during 
each assessment. Outcome Measures: Mean saccadic latency and mean antisaccadic response time 
completed at admission (T1) and discharge (T2) evaluations. Results: Saccade Latency and error 
did not show significant changes from T1 to T2. While not reaching statistical significance, 
antisaccade mean reaction time (T1: 51.15 ±26.04, T2: 55.74 ± 18.66,t(28)=-1.02 ; p=0.3166) and 
directional accuracy (T1: 441.26 ±89.11, T2: 429.11 ± 91.59, t(27)= 0.62; p= 0.54) showed trends 
toward favorable functioning from T1 (admission) to T2 (discharge upon recovery). Antisaccade 
acquisition error showed significant recovery from admission to discharge (T1: 5.77 ±3.11, T2: 
4.84 ± 2.85, t(28)=2.39; p=0.024). Conclusion: Findings show trends toward favorable 
functioning/recovery in AS variables. Continued maturation could explain the heterogeneity in 
our sample. Trends in AS align with literature showing increased impaiments due to their high 
cognitive toll. Results suggest OM function may change over the course of clinical recovery in 
youth with mTBI. The ANSTM tool allows increased quantification and precise observation. 
Further exploration of ANSTM technology is warranted.  The use of the ANSTM tool allows 
quantification of OM changes thus enabling more precise observation. Further exploration of 
saccadic and antisaccadic function using this novel technology is warranted on a larger scale. 

  



           
 

THE DEVELOPMENT OF BEST PRACTICE GUIDELINES TO HANDLE 
CHILDREN WITH OSTEOGENESIS IMPERFECTA 
Intro:  
Osteogenesis Imperfecta (OI) is a rare genetic disorder affecting the amount or the quality of type 
I collagen, which decreases the density of bone, increases the rate of fractures, and contributes to 
children`s fear of. At Shriners Hospitals for Children®-Canada, the interprofessional team has 
developed varying techniques to handle these children to facilitate the provision of medical 
procedures (e.g. transfers, blood pressure, casting) and help children accomplish various activities 
of daily living while overcoming their fear of fracture. These techniques have yet to be described 
in the literature. 
Objective: 
The objective of this study is to create best practice guidelines to guide teachers, family 
caregivers, and healthcare professionals how to handle children with OI in the hospital and 
community settings (e.g. home and school).   
Methods: 
This knowledge synthesis study was overseen by an interprofessional expert task force at Shriners 
Hospitals for Children®-Canada and entailed (1) review and synthesis of the literature, (2) 
description of the context and setting, (3) acknowledgment of potential conflicts of interests, (4) 
development of guidelines, and (5) plans for approvals and updates.  
Results: 
A review of 5 databases revealed there is no published literature on the topic. These in-progress 
practice guidelines are being created from evidence compiled from the clinical expertise of the 
expert task force and observations derived from the clinical setting, which is a global leader in the 
provision of OI care. Topics include:… Approvals from the directors and OI Foundations will be 
sought with plans to update the guidelines every 2 years. 
Implication 
The evidence-based guidelines will fulfill a gap in the literature and offer a rich resource to The 
evidence-based guidelines will fulfill a gap in the literature and offer a rich resource to teachers, 
family caregivers, and healthcare professionals, who seek to handle children with OI. The process 
of creating these clinically meaningful, best practices, guidelines along with the findings may 
serve as a resource to other populations whose fragile bones may need to be handled with care as 
well.creating these clinically meaningful, best practices, guidelines along with the findings may 
serve as a resource to other populations whose fragile bones may need to be handled with care as 
well. 
The keywords 
Osteogenesis imperfecta, best practice guidelines, moving and lifting, pediatric care, 
immobilization, multidisciplinary care team. 

  
  



           
 

LONGITUDINAL AND RETROSPECTIVE NATURAL HISTORY STUDY ON 
PATIENTS WITH PEROXISOME BIOGENESIS DISORDERS 
Introduction. Peroxisome biogenesis disorders (PBD) are a heterogenous group of hereditary 
disorders caused by a defect in the biogenesis or functions of peroxisomes. Individuals affected 
with PBD manifest a complex spectrum of clinical phenotypes ranging from profound neurologic 
symptoms in newborns to progressive degenerative disease in children and adults. In spite of 
advancements in peroxisome biology, the spectrum of phenotypes remains poorly characterized 
and the natural history not yet systematically reported. Our goals are to better understand the 
natural progression of the disease symptoms in PBD in order to generate clinical care guidelines 
and to clearly identify endpoints for future interventional trials. 
Methods. We collect medical records from PBD patients internationally; we input clinical data in 
a custom database allowing us to do large-scale analyses to define the progression of the disease 
symptoms. 
Results. We currently have medical records on 121 patients from 0 to 44 years old with mutations 
in 7 different PEX genes. Our neurological review revealed that developmental outcome is 
correlated with genotype severity and with specific brain abnormalities observed on brain MRIs. 
We found that polymicrogyria were visible on brain MRIs in mildly affected patients, which 
challenges the current classification criteria for the disease severity. Our review on vision loss 
revealed that maculopathy and abnormal pigmentation in the peripheral retina are present in 
almost all PBD patients, regardless of their severity subgroup, while the rate of visual acuity 
regression correlates with genotype severity. We are also reviewing the liver disease profile, 
specific adult medical needs and generating PBD-specific growth curves. These retrospective 
analyses are essential to establish prospective studies in preparation for future interventional 
trials. 
 
 ROLES OF PERICONCEPTIONAL MODERATE AND HIGH DOSE FOLIC ACID 
SUPPLEMENTATION IN THE PREVENTION OF EPIGENETIC AND BIRTH 
DEFECTS ASSOCIATED WITH THE USE OF ASSISTED REPRODUCTION 
Assisted reproductive technology (ART) is used to assist infertile couples conceive children. ART 
is considered a common procedure because 1-4% of all children born are conceived using ART. 
However, studies have shown that ART is associated with developmental delays and rare 
abnormal DNA methylation changes in the developing embryo and placenta. Proper DNA 
methylation is crucial because of its role in mediating gene expression throughout gametogenesis 
and embryo development. Dietary folic acid is a major source of methyl groups used in DNA 
methylation. The goal of my project is to determine if ART and different folic acid supplemented 
diets (control diet, 4 times control diet, and 10 times control diet) affect DNA methylation of 
imprinted and non-imprinted genes. DNA methylation was assessed by bisulfite pyrosequencing 
in placental samples. The placenta was used here as it has been shown to be more susceptible than 
the embryo to the induction epigenetic defects.  For Casz1, a non-imprinted gene, DNA 
methylation (mean levels and variance) was not affected by ART or the different doses of folic 
acid. The mean DNA methylation of the germ line differentially methylated region of Nnat, an 
imprinted gene, was not affected by ART or folic acid supplementation. However, ART caused a 
significant increase in variance of Nnat. The high folic acid dose showed evidence of higher mean 
methylation of Nnat with significantly reduced variance compared to the control diet ART group. 
The results suggest that non-imprinted and imprinted genes are differentially affected by ART and 
folic acid supplements.  



           
 

IMPACT OF LOW DIETARY CHOLINE ON EARLY DEVELOPMENT IN A 
MTHFR-DEFICIENT MOUSE MODEL. 
    Adequate consumption of the nutrient folate is important to reduce the risk of neural tube 
defects (NTD) and pregnancy complications. The first genetic risk factor for NTD is a single 
nucleotide polymorphism (SNP), 677C>T, in the gene that encodes methylenetetrahydrofolate 
reductase (MTHFR). Homozygosity for this SNP is present in 10 – 15% of many populations and 
results in mild MTHFR deficiency. In the cycle of one-carbon metabolism, MTHFR synthesizes 
the primary circulatory form of folate, methyltetrahydrofolate, a methyl group donor for the 
synthesis of methionine and eventually S-adenosylmethionine (SAM), a ubiquitous methyl donor. 
Alternatively, betaine, a choline metabolite, can act as a methyl group donor for the synthesis of 
these compounds. The choline/betaine pathway is upregulated and in greater demand when folate 
metabolism is disturbed. Approximately 80 - 90% of women do not meet the daily nutritional 
requirement for choline, and nutritional supplements for pregnant women do not contain choline. 
    Mthfr+/- mice, generated by our group as a model for human MTHFR deficiency, are shown to 
have disturbed folate and methyl metabolism. This study uses this model to research the impact of 
low dietary maternal choline on embryonic development. We hypothesize that low choline intake 
and MTHFR deficiency in Mthfr+/- pregnant females will increase the risk of NTD and other 
defects, and pregnancy complications, such as increased resorption or failed implantations. At 4 
weeks of age, female Mthfr+/+ and +/- females are placed on a control diet (CD) or a choline 
deficient diet (ChDD) that contains 3-fold less choline than the recommended amount for rodents. 
After one month on diets, the females are mated and sacrificed at 10.5 dpc (days post coitum, 
E10.5). Embryos, placentae, and maternal tissues are collected. To date, litters have been 
collected from three out of four maternal experimental groups. Embryos were scored for 
developmental delay and defects and frozen or fixed for further studies. Preliminary analyses 
show lower successful implantation rates in ChDD-fed Mthfr+/- females (n = 3) compared to 
ChDD-fed Mthfr+/+ females (n = 5) but these small numbers are not sufficient to reach statistical 
significance (Student’s t-test p = 0.1814). A low frequency of NTD were observed in two out of 
four experimental groups. More litters are continuously being collected to establish conclusive 
results on the impact of low choline and MTHFR deficiency on early development. Future 
experiments using qRT-PCR and western blotting are planned to identify gene and protein 
expression levels that may contribute to pregnancy complications. Analysis of maternal tissues for 
folate/choline-related metabolites is also planned. Overall, identifying the effect of low dietary 
choline in a reproductive murine model for MTHFR deficiency is important in understanding 
whether this nutrient may be critical for pregnant women, particularly if they carry the common 
MTHFR SNP. 

  
  



           
 

A SYSTEMATIC REVIEW OF THE GLOBAL BURDEN OF CONGENITAL 
SURGICAL DISABLING IMPAIRMENTS 
A Systematic Review of the Global Burden of Congenital Surgical Disabling Impairments 
  
Leen Makki, Sara Medina Kasasni, Elena Guadagno, Dr Norgrove Penny, Dr Dan Poenaru 
McGill University, Sherbrooke University, and University of British Columbia 
  
Background 
More than 1 billion people globally suffer from disabling impairments, 80% of whom are in low- 
and middle-income countries (LMICs), and a third are children.  Many conditions resulting in 
disabling impairments can be treated surgically. This systematic review aims to identify the main 
congenital surgical disabling impairments in LMICs and measure their burden. 
Methods 
A senior medical librarian performed a systematic search within 7 databases, for publications 
related to pediatric surgical disabling impairments in LMICs, in all languages. We then excluded 
publications in adults, from high-income countries, and of acquired, non-surgical or non-disabling 
impairments, as determined by expert opinion. 
Results 

 
  



           
 
Two reviewers independently screened the initial 2,752 articles based on title and abstract. The 
systematic review resulted in a list of 12 definitively congenital surgical impairments, found 
within 100 publications, which were further corroborated with expert consultation. Another 11 
potential conditions, cited in 163 publications, require further exploration. The table below 
highlights selected values for incidence, prevalence, disability weight, and global disability-
adjusted life year (DALY) data for the 12 definite conditions. 
  
Conclusions 
Congenital surgical disabling impairments cause a significant burden of disease globally. A clear 
identification of these surgically treatable conditions and of their impact can assist advocacy 
efforts for resource allocation in LMICs. 

  
CLINICAL AND DEMOGRAPHIC PREDICTORS OF STRESS IN PARENTS OF 
CHILDREN WITH GENETICALLY DETERMINED 
LEUKOENCEPHALOPATHIES 
Genetically-determined leukoencephalopathies (gLE) comprise a group of rare inherited white 
matter disorders. The majority are progressive diseases resulting in early death. This study aims at 
characterizing the degree of stress experienced by parents of gLE patients. A cross-sectional study 
including 36 families was performed and included parents of children aged 1 month to 12 years. 
34 mothers and 21 fathers completed the Parental Stress Index, 4th edition (PSI-4). One 
demographic questionnaire was completed per family. Detailed clinical data was gathered on all 
patients. Statistical analysis was performed with total stress (TS) scores as the primary outcome. 
Mothers and fathers had comparable TS scores. Greater ambulatory impairment, using the 
GMFCS scale, correlated to lower TS scores in the mothers. Clinically observed behavioral 
difficulties in the child correlated to higher TS scores in the mother. Anticipating children’s 
inability to walk causes more stress for mothers than a child’s actual ambulation inability, which, 
we believe, is due to the increasing resilience and ability to cope as the disease progresses. We 
hypothesized that the impact of a child’s behavioral difficulties on the mother’s stress is due to a 
feeling of guilt when disciplining their ill child. Lack of other variables to predict total stress 
highlights the need for a larger study to assess the different sub-scores of the PSI. Our study is the 
first looking at parental stress in gLE and highlights the importance of initiating parental support 
early in the course of the disease. 

  

  



           
 

PLACENTAL INFECTION BY GROUP B STREPTOCOCCUS INDUCES SEX-
SPECIFIC MATERNOFETAL INFLAMMATORY RESPONSES ASSOCIATED 
WITH AUTISTIC-LIKE BEHAVIORS IN MALES 
Introduction: Clinical and preclinical evidence support relationships between placental infection 
and inflammation (chorioamnionitis), preterm birth and brain damage, contributing to disorders 
including autism spectrum disorder (ASD). Group B Streptococcus (GBS) is isolated in 15% of 
chorioamnionitis. Changes in placental histology may impact fetal outcomes by altering nutrient 
transport, hormone production, as well as inflammatory factor releases in fetal circulation. 
Prenatal immune challenge by GBS serotype Ia in rats induced sex-differentiated histologic 
chorioamnionitis characterised by an increased density of polymorphonuclear cells (PMNs) in 
male compared to female placentas. This same model showed that the GBS-exposed male but not 
female offspring presented ASD-like behaviours. We hypothesised that a sex-specific 
maternofetal immune activation is responsible for these sexually dimorphic neurobehavioural 
outcomes. We aimed to map out the expression profiles of cytokines and innate immune cells 
within GBS-infected placentas and comparing this inflammatory profile between male and female 
tissues. 
  
Methods: Lewis rats were injected intraperitoneally on gestational day 19 with either β-hemolytic 
serotype Ia GBS (108 CFU) or saline (controls). C-sections were performed at 48h and 72h post-
injection to collect maternofetal tissues (placentas, maternal and fetal blood). We used in-situ 
immunohistochemistry and ELISA to quantify the GBS and PMN infiltrates, and the concentration 
of chemokines and cytokines in the maternal-placental-fetal axis. 
  
Results: At 72 h, placentas associated with male – but not female – fetuses presented increased 
titers of the PMN chemoattractant CXCL1. At 72 h, GBS-infected placentas displayed increased 
titers of interleukin (IL)-1β, tumor necrosis factor-α, IL-6 and IL-10 in both sexes compared to 
controls. The IL-1β concentration was higher in male compared to female placentas infected by 
GBS. At 72 h, there was an increased concentration of IL-1β in the sera of GBS-exposed male – 
but not female – fetuses compared to same-sex controls. The levels of IL-1β in the fetal sera were 
correlating positively with the levels detected in the maternal circulation. 
  
Conclusion: Our data support that IL-1β may be at the apex of the sex-specific maternofetal 
immune activation in GBS-induced chorioamnionitis. The sex-differentiated placental and fetal 
inflammatory responses are interesting, considering the higher susceptibility of the male 
population for preterm birth, brain injury and neurodevelopmental disorders. Innovative insights 
into the mechanistic underpinning the pathophysiology of pathogen-induced placental and 
cerebral injury are needed to develop appropriate novel therapeutic interventions. 

   



           
 

CHARACTERIZING THE EXPRESSION PATTERN AND REQUIREMENT OF 
SF3B4 DURING MOUSE EMBRYONIC DEVELOPMENT 
Patients with Nager Syndrome (NS), a rare disorder, have craniofacial as well as limb 
abnormalities including downward slanting eyelids, malar and mandibular hypoplasia, cleft 
palate, as well as radial hypoplasia and thumb abnormalities. NS was recently attributed to 
haploinsufficiency of the SF3B4 gene, an important component of the spliceosome complex. We 
hypothesized that Sf3b4 will show tissue-specific expression during development and that mice 
with heterozygous mutation in this gene will model NS. Using whole mount in situ hybridization, 
expression of Sf3b4 was characterized during embryonic development of wild-type mouse. Sf3b4 
was ubiquitously expressed at early stages of embryogenesis and although still globally expressed 
at later stages, it was enriched in the maxillomandibular region, limbs and tail bud. To create a 
mutation in Sf3b4, we used CRISPR/Cas9 to target loxP sequences in intronic regions flanking 
exon 2 and 3 of the Sf3b4 gene. Our preliminary analysis revealed no phenotype in heterozygous 
mice carrying mutation in Sf3b4 specifically in neural crest cells. In the future, we will generate 
embryos with homozygous loss of function mutation in neural crest cells in hope of modelling the 
craniofacial abnormalities associated with NS. To further model NS, Sf3b4 conditional mutant 
mice will be bred with β-actin-Cre transgenic mice to generate constitutive Sf3b4 heterozygous 
and homozygous mutant mice. As there is currently no therapy available for NS, our new mouse 
model will help to identify some of the targets of Sf3b4 and pave the path for the creation of new 
therapies for NS and other spliceosomal disorders. 
 
 
 
FINDING CERAMIDE BIOMARKERS FOR MUCOPOLYSACCHARIDOSIS 
PATIENTS 

Mucopolysaccharidoses (MPS) are a family of recessive lysosomal storage diseases that occur as a result 
of lack of a specific enzyme necessary to break down the glycosaminoglycans (GAGs). GAGs 
accumulate in various organs of patients and lead to numerous symptoms visible in the whole body, some 
of the clinical features being macrocephaly, cloudy corneas, spinal chord damage, and hernias. MPS II 
gene is X-linked, while all other MPSs mutations are autosomal, and have a strong prevalence in Quebec, 
especially for type IV (Morquio syndrome). GAGs accumulation has been suggested to stimulate the toll-
like receptor 4 signalling pathway due to structural similarities with TLR-4 agonists. This leads to 
increasing levels of ceramides, and other metabolic disruptions suggesting some ceramide involvement in 
the MPS symptoms. Our lab has access to a large cohort of MPSs patients (MPSI, MPSII, MPSIIIA, 
MPSIV, and MPSVI). Through a novel liquid-chromatography tandem mass spectrometry method (LC-
MS/MS), the level of various species of ceramide are measured in serum of MPS patients in order to 
identify specific markers for each MPS type, to follow up therapies and further understanding of the 
pathophysiology of these diseases. The poster would be describing the disease, the LC-MS/MS method, 
and going more specifically into results found for MPS VI patients.  



           
 

THE ROLE OF CLAUDIN SEQUENCE VARIANT IN THE FORMATION OF 
KIDNEY STONES 
Kidney stones are an extremely painful disorder which form in the kidney and then cause 
obstruction when they dislodge into the urinary tract. Fifty percent of patients are likely to 
experience a recurrence within five years of their first episode that can lead to chronic kidney 
disease and even end-stage renal failure. Both environmental and genetic factors predispose to 
this disorder. Calcium-based stones are the most common type. Paracellular transport refers to the 
transfer of molecules, including calcium, between two adjacent epithelial cells via tight junction 
complexes. Claudins are a family of tight junction proteins that are expressed along the human 
nephron where they determine the permeability of different nephron segments. Since the proximal 
tubule (PT) and the thick ascending limb (TAL) are responsible for most calcium reabsorption in 
the nephron, genetic variants in claudin genes that are expressed in these two segments could be 
associated with accumulation of calcium crystals and kidney stone formation. From Fluidigm 
sequencing, 16 non-synonymous variants were identified, and 13 of them were confirmed by 
Sanger sequencing. CLDN17A94V and CLDN18H212D will be prioritized for functional 
evaluation.Variant DNA will be cloned into an inducible vector and stably transfected into 
HEK293 cells. Immunofluorescence will be performed to determine the impact of the sequencing 
variant to see claudin localization in stably transfected cell lines. Transepithelial resistance will 
be measured to examine the permeability of tight junctions. Relative paracellular calcium flux 
will be performed in stably transfected cells and compared to controls.  

  
IDENTIFICATION OF CLAUDIN-8 INTERACTION PARTNERS DURING 
NEURAL TUBE CLOSURE 
Claudins (Cldn) are a family of integral tight junction proteins that play a role in neural tube 
closure. Removal of Cldn4 and Cldn8 from the neural ectoderm of chick embryos caused open 
neural tube defects (NTD) due to a failure of convergent extension and apical constriction. Protein 
localization at the apical cell surface was also disrupted in Cldn4/Cldn8-depleted embryos. 
Removal of only Cldn4 had no effect on neural tube closure, suggesting Cldn8 is required for 
these events. The claudin cytoplasmic C-terminal tail interacts with signaling and cytoskeletal 
protein complexes at the tight junction cytoplasmic face. To test the function of the Cldn8 C-
terminal domain, three variants at putative phosphorylation sites (S198A, S216A, S216I) and a 
fourth variant with a deleted PDZ binding domain (Cldn8∆YV) were created in the C-terminal 
domain of Cldn8. Electroporation of wild type Cldn8, ∆YV, and S216A into chick embryos had 
no effect on neural tube closure. The S216I variant resulted in open NTDs (p<0.002) and two-
thirds of these embryos showed convergent extension defects. S198A caused only NTDs 
(p<0.002). We hypothesize that different domains within the Cldn8 C-terminal are required for its 
function during neural tube closure. The aims of my project are to: 1) identify proteins that 
interact with the Cldn8 cytoplasmic C-terminal domain, and 2) characterize the function of these 
Cldn8 interaction partners during neural tube closure. It is expected that these data will be 
relevant to claudin function in embryonic development and our understanding of diseases caused 
by claudin variants. 

  



           
 

CELLULAR REGULATION OF EXTRACELLULAR EMISSION OF MUTANT 
NUCLEIC ACIDS - IMPLICATIONS FOR TUMOUR SPECIFIC PERFORMANCE 
IN LIQUID BIOPSY 
Cancers, with all their cell-autonomous and non-autonomous hallmarks, are fundamentally driven 
by genetic events, which can alter the functional regulatory circuits which affect multiple genes 
responsible for growth, survival and angiogenesis. While some oncogenic mutations target 
specific signalling nodes (e.g. RAS), others exhibit a broader impact by targeting the cellular 
epigenome either directly (e.g. oncohistones) or indirectly (e.g. IDH1). It is also known that these 
specific driver molecules are not confined to the mutant cell but can also be emitted to the 
microenvironment. These oncogenic molecules, depending on their nature, can be released in 
soluble forms, as molecular complexes, or as cargo of diverse carriers, such 
as extracellular vesicles (EVs), which may contain a combination of nucleic acids, proteins and 
lipids. This molecular composition is believed to contribute to the biological activity associated 
with intercellular transfer of oncogenes, and implicated in transient transformation, angiogenesis, 
and other processes linked to cancer progression. While these properties have been studied in the 
context of ‘classical’ oncogenes, little is known about processes involving extracellular release 
of oncohistones(H3F3AG3V/R, H3F3AK27M…), crucially involved in pediatric brain 
tumours and tumors of the bone. Since cancer-related EVs are also present in biofluids at 
relatively high concentrations, theyhave attracted considerable diagnostic attention as a platform 
of liquid biopsy. It is often unappreciated that EV release is a regulated process and so is their 
diagnostic potential. EV release and regulation is also dependant on oncogenic insults, thus 
implying that oncogenes, at least to some extent, regulate their own EV-mediated release. We 
hypothesize that extracellular oncogene emission, and therefore its potential diagnostic 
applicability, is dependent on the nature of the cancer being studied, including the nature of the 
oncogenic mutation. The results obtained in this study lead to several important conclusions.  
First, EV-associated DNA poses a unique challenge to ddPCRdetection, unrelated to the total 
quantity of DNA obtained and likely related to DNA fragmentation. This is true for both in vitro 
and in vivo contexts. We noticed that ample amounts of mutant HRAS EV-DNA were detectable 
in the Ras3 model both in vitro and in vivo, while in giant cell tumor models that 
harbor oncohistone mutations, only in vitro detection of mutant H3F3AEV-DNA was successful.  
Second, we have shown that the type of cell line being studied can dictate the amount of EVs 
released, which may contain DNA, RNA and/or protein, and as a result, there is a cell-line/tumor 
model dependency in detecting cfDNA in vitro. This might be translated in vivo, which is why 
certain cancers have shown success when it comes to detecting cfDNA as a platform for liquid 
biopsies while others may be problematic. 
Third, we have noticed that passage number can also be a factor when it comes to DNA, RNA and 
protein release in these cell lines. While this may reveal some artificial drift in cellular properties, 
it is also of interest to interrogate molecular switches that permit or block export of certain types 
of EVs (oncogene-containing) versus others. The nature of this property is of great interest. 
 

  



           
 

ALTERATION OF CLAUDINS BY C-CPE AFFECTS LUMEN EXPANSION IN 
CULTURED MOUSE AND CHICK EMBRYONIC LUNG EXPLANTS 
The claudins are a family of integral membrane proteins located in tight junctions. Our laboratory 
has shown that removal of a subset of claudins using C-CPE, a non-toxic form of Clostridium 
perfringens enterotoxin, results in decreased branching morphogenesis in embryonic mouse 
kidney explants. I hypothesized that claudins are also required for lung branching 
morphogenesis.  Using in situ hybridization and immunofluorescence, I showed that Cldn1, -3 and 
-10 mRNA and protein are expressed in the epithelial cells of chick lungs during branching 
morphogenesis. Culturing embryonic chick and mouse lung explants with C-CPE did not affect 
the number of lung buds. However, a significant decrease in the lumen perimeter and area was 
detected after 48 hours of culture (P = 0.05). Immunofluorescence of the C-CPE-sensitive Cldn3 
on chick lung cryosections suggests that there is less colocalization of Cldn3 with ZO-1, a tight 
junction marker. In mouse lung explants cultured for 72 hours with C-CPE, Cldn3 
immunofluorescence appeared abnormal as it was observed at the basolateral side of the epithelial 
cells. These data suggest that the effects on lumen area in the C-CPE-treated lungs are due to 
depletion in C-CPE-sensitive claudins at the apical cell surface. To determine if this decrease in 
luminal fluid is caused by a disruption of the tight junction permeability, chick lung explants were 
cultured with media containing fluorescently-tagged dextran (4 kDa). Fluorescence was detected 
in the lumen of C-CPE-treated explants, but not in controls suggesting that the loss of luminal 
fluid is due to disrupted permeability. In conclusion, I found that C-CPE-sensitive claudins do not 
affect branching morphogenesis in the chick or mouse lung. Rather, these claudins appear to 
regulate luminal fluid accumulation through the control of tight junction permeability. This may 
be important to maintain the turgidity of the lung tubules during branching. 

  
THERAPEUTIC STRATEGIES TO TARGET H3K27M GLIOMAS 
High-grade gliomas defined by histone 3 K27M driver mutations exhibit global loss of H3K27 
trimethylation and reciprocal gain of H3K27 acetylation, respectively shaping repressive and 
active chromatin landscapes. We generated tumor-derived isogenic models bearing this mutation 
and show that it leads to pervasive H3K27ac deposition across the genome. In turn, active 
enhancers and promoters are not created de novo and instead reflect the epigenomic landscape of 
the cell of origin. H3K27ac is enriched at repeat elements, resulting in their increased expression, 
which in turn can be further amplified by DNA demethylation and histone deacetylase inhibitors 
providing an exquisite therapeutic vulnerability. These agents may therefore modulate anti-tumor 
immune responses as a therapeutic modality for this untreatable disease. 

 

 

 



           
 
CHARACTERIZATION OF SOMATIC MUTATIONS IN MTOR PATHWAY GENES 
IN FOCAL CORTICAL DYSPLASIAS 

Eric Krochmalnek 1,2, Andrea Accogli 3, Judith St-Onge 2, Nassima Addour 2, Roy Dudley 4, 
Ken Myers 3,4, François Dubeau 4, Jason Karamchandani 5, Jean-Pierre Farmer 4, Jeffrey 
Atkinson 4, Jeffrey Hall 4, Chantal Poulin 3,4, Bernard Rosenblatt 3,4, Joël Lafond Lapalme 2, 
Steffen Albrecht 5, Jean-Baptiste Rivière 2, and Myriam Srour 3. 

1. Integrated Program in Neuroscience, McGill University.; 2. MUHC-RI.; 3. Dept. Pediatrics, 
MUHC.; 4. Dept. Neurology and Neurosurgery, MNI.; 5. Dept. Pathology, McGill University. 

BACKGROUND: Focal cortical dysplasias (FCDs) are congenital structural abnormalities of the brain 
and represent the most common cause of medication-resistant focal epilepsy in children and adults. When 
possible, surgical resection of affected tissue is performed as treatment. Recent studies have shown that 
somatic mutations, which are embryonic mutations arising after fertilization, underlie some FCD cases. 
To date, these somatic mutations have been found in genes of the mTOR pathway, an intracellular 
signaling pathway important for cell cycle regulation and migration. Specific therapies targeting the 
mTOR pathway are presently available, allowing for potential personalized treatment. However, testing 
for somatic mTOR pathway mutations in FCD tissue is not performed on a clinical basis, and the 
contribution of such mutations to the pathogenesis of FCD remains unknown. 

AIM: Our objective is to investigate the feasibility of screening for somatic mutations in FCD tissue and 
to determine the proportion of FCDs which are due to low-level somatic mutations in mTOR pathway 
genes. Furthermore, we will determine for each patient the spatial distribution of mTOR mutations 
throughout resected FCD tissues. 

METHODS: We performed ultra-deep sequencing of 13 genes belonging to the mTOR pathway using a 
custom HaloPlexHS target enrichment kit (Agilent Technologies) in 16 resected histologically-confirmed 
FCD specimens. 

RESULTS: We identified causal variants in 62.5% (10/16) of patients at an alternate allele frequency of 
0.75–33.7%. Distribution of the mutation loads correlated with the size of the FCD lesions and the 
severity of the histopathological abnormalities. 

CONCLUSIONS: Screening mTOR pathway genes in resected FCDs using a custom panel results in a 
high yield, is feasible in a clinical setting, and should be considered given the important potential 
implications regarding surgical resection, medical management and genetic counselling 
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