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Dr. Joonyoung Ji - Are there Neurological Effects of General Anesthesia on 
Children? 

Dr. O'Keefe: Today I'm delighted to welcome back a great friend of ours here at Oasis, Dr. 
Joonyoung Ji, a specialist in dental anesthesia here in Ottawa and he wants to 
talk to us about an issue that's coming up more and more in dental anesthesia 
circuits. Joonyoung, what's the issue that you want to highlight for us today? 

Dr. Ji: Ah, so, we know that since five years ago, from the CIHI data, that the number 
one reason why kids get anesthesia at the hospital is because of dental. And 
there's a lot of children both young and slightly older children having deep 
sedation or general anesthesia. And occasionally this question pops up that is 
very, very difficult to answer, it's parents or some certain patients saying will 
this affect development, or will this affect their brains? And I think this year a 
very important piece of the puzzle got published on the journal Lancet and I'd 
like to talk to you about that today, what they found, and how we can use that 
research and their conclusion to help our practice. 

Dr. O'Keefe: Okay, let's go have a look at your presentation. 

Dr. Ji: Hello, welcome to another anesthesia and sedation talk. This one is with regards 
to anesthesia and neurology. There's been a very interesting new development 
and a research article that came out recently, so I'd like to talk to you about it. 
Dentistry seems to be using more and more sedation and anesthesia so this 
might be a question that your parents or patients might be asking you in the 
near future. So, about 10 years ago there was a study that came out of 
Minnesota and they surveyed children that was born near Minneapolis and they 
found that for children that had GA before their 4th birthday, they were more 
likely to have learning disabilities. And this created a very, very wide controversy 
because anesthesia is very widely used in infants as well as young children. But 
the shortcomings of this study were that they didn't differentiate how many 
surgeries that these children had or what the outcome of these surgeries were 
or why they even need it in the first place. 

Dr. Ji: In their conclusion that they concluded that for children less than 4 years old, if 
they had GA for more than 60 minutes or had it more than once, there was 
going to be a risk of learning disability. However, in the same study, looking at 
the statistics and the data, it showed that well, but if a child had a general 
anesthesia between 90 and 120 minutes, there were no differences between 
that group and the control. So, there were quite a bit of confounders and I don't 
believe that they actually measured what they were looking for. However, this 
started an entire new field of research because before this there was a lot of 
animal studies and data to show maybe there is something, but this essentially 
started a bit of a controversy and it's been cited over a thousand times. 
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Dr. Ji: Now here we come to just last year. Now this study is very interesting because it 
was done by the same people that did the original 2009 study. They cleaned up 
their methods, got rid of a lot of confounders, and now they tried to see if 
there's any difference between no anesthetic versus one anesthetic versus 
multiple before the age of 3 instead of 4. And it's very difficult to go back on 
what you so proudly and loudly said earlier, but that's essentially what they did 
because they couldn't find any differences between any of the groups anymore. 
Considering that the 2009 study used data from 40 years ago, this is a much 
more relevant study for us at this period because they used data from the early 
2000s period. And they concluded that there's little evidence in any analysis for 
exposure effects on any measure on attention, executive function, memory, 
expressive language, visual motor abilities or visual-spatial abilities. 

Dr. Ji: And they now concluded that exposure of children to GA prior to age of 3 years 
it's not associated with any IQ differences later in life. But we can't go by on just 
one large study or two large studies that show one leaning one way and the 
other one leaning the other way. So, let's look at some other studies. This one is 
called the PANDA study and it came out in 2016, a multicentre retrospective out 
of New York city, Boston, Philadelphia and Nashville. What was quite unique 
about this study is that to minimize the [number] of social factors and 
confounders they used siblings, matched siblings under 36 months of age 
difference. And they looked at one sibling that had an exposure versus another 
sibling that had no exposure. And their outcome was that there's no difference 
in IQ at 10 years of age. 

Dr. Ji: Criticism of this would be, well, you only found 105 match siblings, that's a very 
low sample size. But to find that number of samples, it still took them nearly a 
decade. So, it's a very, very difficult area to study. Now we get to 2019. This is 
what's going to be the most interesting for quite a while because this is the only 
randomized clinical trial looking at this topic that's in existence so far. They took 
722 infants less than 60 weeks old. They differentiated them by giving one 
group general anesthesia and the other one a spinal anesthesia, essentially local 
anesthesia. They found no differences at 2 years of age between the two 
groups. And again, they found no differences in age at 5 years. And although 
this is a very strong piece of the puzzle, the puzzle isn't complete, but the 
general trend of the newer studies that are better designed seems to be saying 
that there is no difference that we are able to measure with the current studies 
between children and infants that had a general anesthetic early in their lives. 

Dr. Ji: And what's quite awesome about this study is that it's international and 
multicentre. These are results from Australia, Italy, UK, USA, Canada, 
Netherlands and New Zealand. So, what are the statements from some of the 
expert societies? SmartTots is the society that for research that was found to 
look at this topic. Essentially, summarized they say, they say have a discussion 
with your provider, i.e. take a look at the risks and benefits. And what type of  
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risks are we taking and what type of benefits are we expecting from this 
procedure? The European societies, they state that there's no compelling 
evidence to change the anesthetic practice right now. And recently at the 
Anesthetic conference in 2019 there, in consult, they, unless it's specifically 
brought up, they don't talk about neurotoxicity and anesthetics because they do 
not consider it a real risk. 

Dr. Ji: Hospital for Sick Children Anesthesia – 2017. Their talk based on this, they 
talked about how if, if anesthesia is a factor it's like to be an extremely small 
one. What's more important is how they're brought up, the love that they're 
given, the nutrition and how much encouragement and motivation that they're 
given. One group, one large group that goes against the trend of it's likely not a 
significant factor is the FDA. They put out a warning for young children and 
pregnant women in 2016 and they highlight a potential risk for children less 
than 3 years and procedures lasting over 3 hours. And this had a wide response 
from various anesthetic and pediatric societies in both North America and 
Europe, and especially a strong statement from Europe saying that we do not 
agree with the FDA. 

Dr. Ji: There is no compelling evidence to say what you said. So, in summary, currently 
the best available reviews currently indicate no significant differences between 
exposure versus no exposure at less than 3 years of age. The current trend and 
direction seems to be that there's much higher quality and stronger evidence 
that anesthesia is not a significant factor in neuro-development, especially as 
applied to dentistry of how we practice because usually we have an older 
population. A lot of the times we're not seeing 1- or 2-year-olds to do active 
management. It's to check for checkups to talk to the parents and give them 
guidance. And also, our patients and young children are usually very healthy 
without comorbidities. So, although this doesn't complete the picture and we 
cannot definitively say it doesn't cause neurotoxicity, the general trend and it 
seems like there's much higher quality evidence to say that there likely is no 
effect, especially the way we practice or the patients that we see. Thank you. 

Dr. O'Keefe: Thanks very much for that presentation, Joonyoung. We'll make sure to provide 
references and links to the articles that you mentioned during your 
presentation. But now just one final wrap up. To recap. I'm a GP, I'm with a 
parent of a child of 3 years of age that's going to be referred probably for a GA. 
If the parent asks me, will having a GA impact on Johnny's IQ later on how do I 
approach my answer? 

Dr. Ji: Well, certainly it's a risk versus benefit type of question. If the benefits are 
great, regardless what the risks are, people are more likely to go that route. So 
approach it from a risk versus benefit and that the current level of evidence and 
the general trend of both expert societies and the data that's being published 
seems to indicate an anesthesia is not a particular large concern for any long- 



 
Keeping Canadian Dentists Informed 

4 
 

 

term effects on neurodevelopment, either immediately or later on in their lives. 
Instead of that, something that's most likely gonna affect them is the love that 
they get, the motivation that they get, the nutrition and the encouragement. So, 
I would approach it from those aspects in addition to informing them that the 
current, the best evidence that we have available seems to indicate that there 
are no differences. So, in terms of balancing risks and benefits, certainly, but 
this doesn't seem like it's a particularly large or even a factor that should be in 
consideration. 

Dr. Ji: Dr. Joonyoung Ji, thank you very much for this presentation. 

Dr. Ji: Thank you and I hope to see you next time. 

 


