SA Journal of Radiology
ISSN: (Online) 2078-6778, (Print) 1027-202X

e AOSIS

Page 1 of 3 . Letter to the Editor

Letter to the editor: Addressing radiological
terminology of basal ganglia and thalamic
injury in hypoxic ischaemic injury

Author:
Bates Alheit! ®

Affiliation:
*Private Radiology, Cape
Town, South Africa

Corresponding author:
Bates Alheit,
alheitlegal@outlook.com

Dates:

Received: 12 Mar. 2021
Accepted: 18 Apr. 2021
Published: 26 May 2021

How to cite this article:
Alheit B. Letter to the editor:
Addressing radiological
terminology of basal ganglia
and thalamic injury in hypoxic
ischaemic injury. S Afr J Rad.
2021;25(1), a2146. https://
doi.org/10.4102/sajr.
v25i1.2146

Copyright:

© 2021. The Authors.
Licensee: AOSIS. This work
is licensed under the
Creative Commons
Attribution License.

Read online:

Scan this QR
code with your
smart phone or
mobile device
to read online.

CrossMark

I refer to a recent webinar presented by Prof. Savvas Andronikou on the patterns of hypoxic
ischaemic brain injury (HIBI) in children when scanned by magnetic resonance (MR) at an
older age.

I write this letter in support of Prof. Andronikou’s suggested approach to the basal ganglia and
thalamus (BGT) pattern of injury and the conditions under which the terminology of an “acute
profound” injury should be used.

I refer to the pictorial review by Misser et al. on the correlation of the pathophysiology and
magnetic resonance imaging (MRI) patterns in children with HIBI that appeared in the South
African Journal of Radiology (SAJR) in October 2020.! In this article, the authors classify MRI
patterns and ascribe pathogenetic mechanisms to each. They refer to classic bilateral hypoxic
ischaemic insults of the posterior putamina and ventrolateral thalami as an ‘acute profound
pattern” and specify that the description of acute profound injury links this particular diagnosis
with sentinel events, which include ruptured uterus, abruption of the placenta and prolapsed
cord.?** A large number of cases with the BGT injury pattern have no record of having suffered
a sentinel event; that is, naming these as an acute profound hypoxic ischaemic injury is
inappropriate.

I draw the attention of the readership to the evolution of this particular terminology, which has
come about in an effort to just avoid such pathogenetic assumptions associated with the
involvement of the deep nuclei on MRI. Although it is widely accepted that watershed injuries
occur as a result of partial and prolonged (usually over 1 h) hypoxic ischaemic injury to the term
foetus,* injury to the BGT has been shown to also occur without any sentinel event having
occurred.” Hence, the currently preferred term ‘BGT pattern of injury” has emerged in publications
dating from as far back as 2011, which does not contain any reference to the duration or severity
of the injury 8101112

Arecent article by Smith et al.” specifically addresses this issue through a patient cohort carefully
selected for good clinical documentation, who had an MRI pattern of ‘BGT pattern of injury’,
but did not have any sentinel event or clinical acute profound HIBI. The authors concluded
therefore that the terms “acute profound pattern” and ‘BGT pattern’ are not synonymous. These
authors demonstrated that a prolonged non-reassuring foetal status (NRFS) during labour, leading
to a pathological tracing in the absence of a perinatal sentinel event, can result in a ‘BGT pattern
of injury’ on MRI. These cases should not erroneously be referred to as having an ‘acute
profound injury’.

A number of other scientific publications support the findings of Smith et al. Harteman et al.
reported that 11 of the 18 cases with ‘BGT pattern of injury” did not have sentinel events. All had
abnormal foetal heart rate (FHR) patterns before birth, suggesting that injury to the deep nuclei
was most probably because of foetal distress.!” Bonifacio et al. reported that a perinatal sentinel
event was present in only 10 of the 60 hypoxic ischeamic encephalopathy (HIE) cases, but that 14
cases overall had a ‘BGT pattern of injury” as the predominant pattern on MRI — therefore, four
cases of BGT injury (28.5%) did not have a sentinel event." Barnette et al. reported 36 cases of HIE
with a ‘BGT pattern of injury” without a perinatal sentinel event or shoulder dystocia.”® Miller
et al. demonstrated that foetal distress was the probable cause of HIE in 23 of the 44 babies with
BGT predominant injury." Naeye et al. reported two cases of BGT injury that were clearly not related
to a sentinel event — one had a bradycardia for 2 h before delivery and the other had cessation of
foetal movements for 28 h before birth.'> Martinez-Biarge et al. reported that at least 230 (59.5%) of
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the 393 cases with ‘acute hypoxia ischaemia” on MRI had no
sentinel event. An abnormal cardiotocograph (CTG) was
present in at least 276 of the total cohort, which strongly
suggests that foetal distress was the cause for acute hypoxic
injury in as many as 113 (276-163 = 113) cases (28%).'¢

Why is it important for us NOT to report the involvement
of the deep nuclei in perinatal hypoxic ischaemic as an
‘acute profound’ pattern? Smith et al. draw attention to a
medicolegal lexicon, which has evolved in South Africa
specifically, where it is implied that “acute profound HIBI" is
‘always’ sudden (acute) and ‘always’ profound (severe and
total). This view has fostered the belief in the courts that very
little could have ‘ever’ been done to arrest the process of
foetal neurological injury where that injury is reported as
‘acute profound’ on MRL

In the light of the above, the author of this letter recommends
thatabnormalities of the posterior putamina and ventrolateral
thalami, as described by Misser et al. in term perinatal
hypoxic ischaemic injury, should be reported as a ‘BGT
pattern of injury” in the absence of a documented sentinel
event, as was elegantly explained in the seminar alluded to
above. If there is no definitive confirmation of a preceding
sentinel event, a radiologist is not in a position to deduce
from the structural damage identified on MR images under
what clinical or obstetrical conditions this type of injury
occurred. It is also noted that the use of the term ‘acute
profound’ remains valid, provided it is used in accordance
with the ACOG 2014 definition of an acute profound injury
and that there is definitive obstetrical evidence of a sentinel
event that preceded the insult.”

So what can the radiologist say about the timing of the injury?
Some indications that the injury occurred in a brain of ‘term
maturity’ are provided by the presence of glial strands in
multicystic encephalomalacia,®®? ulegyria in watershed
injury®* and involvement of the peri-Rolandic region,>* but
radiologists are not able to determine the exact timing of the
injury during the peri-partum period. In this context, it is
notable that the vast majority of hypoxic ischaemic injuries
occur during the peri-partum period.”*

Radiologists should defer to clinical and obstetrical experts
to advise on the clinical context, the probable causation,
timing and severity of the insult.

Dr B. Alheit
MB. ChB. MMed Diag. Radiology (Stellenbosch)
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Response to Letter to Editor
Dear Editor,

Your request for a response to the letter to editor by Dr Alheit,
dated March 2021, refers.

Challenges to the existing theories of perinatal hypoxic
ischaemic brain injury (HIBI) are ongoing and continue to
contribute to the body of knowledge in this sphere of paediatric
neuroradiology. We have tried to address Dr Alheit’s query;
however, we feel that the scope and intent of our publication
have been misunderstood. For the purpose of clarity, the reader
is referred to the abstract and conclusion of the article. The
cases in our article! that we described as acute profound HIBI
were children who had suffered sentinel events, examples of
which we cited as abruptio placentae, cord prolapse or uterine
rupture. These clinical factors were clearly described in our
article along with the relevant pathophysiological processes.

Nomenclature and classifications are increasingly being
referenced in medicolegal matters in South Africa. The
classification we have described has been widely accepted
and in use up to the time of publishing. Further support was
confirmed through article review by peer-review process.
Our purpose, as radiologists, is to describe the pattern we see
on imaging and not be drawn into a debate on medicolegal
terminology. Up until October 2020, when our article was
published, radiological reporting of the central pattern of
injury (including basal ganglia, thalamus and rolandic
injury), which we have called acute profound injury, has
previously been ascribed to an acute pathophysiology.
Cognisance is taken of the recent article quoted,? showing
that a basal ganglia thalamus (BGT) pattern may also occur in
the absence of sentinel events and is therefore not synonymous
with acute profound HIBI. We are not opposed to the use of
the anatomical description proposed, to call this injury a BGT
pattern, where there is no correlative sentinel event
documented. Structured research studies interrogating these
propositions are encouraged.
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The fact is that the full extent of any perinatal event is not
fully understood. The patterns that have been described
(by my group and others) are most certainly real, but a
close monitoring of ongoing physiological changes in
human babies during the delivery is rare, especially
in resource-constrained settings. We can only surmise
what has happened later, after the child has been
delivered. Physicians make observations, based upon the
information that they obtain before, during and after
delivery and then work retrospectively to try to understand
what happened.

Frankly, NOBODY completely understands all of the
processes that take place in these cases. A very important
concept is that every HIBI episode is different. Indeed, it is
likely that every one of them is a little different from all the
others. Added to that is the fact that each body probably
reacts a little differently to an ischaemic insult. When one
considers all the different physiological processes ongoing in
these babies, and the fact that everyone’s physiology is
slightly different, it is not surprising that the pattern of injury
in each one is a little different from all the others. In science,
one cannot be too dogmatic when describing expected
findings. Everyone has a slightly different physiology and is
going to have slightly different responses to an event.
However, our findings indicate that what we have published
is true for a large (perhaps even a vast) majority of affected
patients.
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