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Re: Thesisemendationsfor PhD thesisby Dr Rowena Newcombe

During printing of the thesis a variation occurred in page numbering between the
electronic and the printed copies. Subsequently, Examiner 1's emendations are 19-20
pages in advance of the correct numbering. In addition, Examiner 1 identified that the
list of corrections given was incomplete, and that further review of spelling and
grammatical errors be made, further altering the page structure. Thus, the actual page
at which the correction is located in the thesis correlates to the page number and line
set in bold at the end of the noted correction.

The following emendations have been made to the thesis as recommended by the
examiners.

Examiner 1

Minor changes that would enhance thethesis

P48 Description of the model used in the studies in comparison to previous models
might be better in the discussion than in the introduction, unless the model was
previously used and published.

Response: A model of chronic compressive myelopathy as used by Kim et al. 2004 is
described within the introduction. This is a partial reference which is expanded in
more detail in the discussion, in agreement with the referee’s comRag&9 Line

23

P48 Syringomyelia is not really a form of cord compression in the usual sense.
Although it may result in some compression of cord tissue, the pathology is likely to
be quite different to forms of external compression. Although it is valid to include the
studies of syringomyelia in this work, it would be preferable if this distinction were
clarified in the text.

Response: The probable differing mechanism of syringomyelia and spondylotic
myelopathy is note®age 24 Line 2

P89: what pressure was used for perfusion fixation?

Response: A pressure of 80-120mmHg was used for perfusion fixe@age 71 Line
11

P125 ‘...a subtype of oligodendrocytes was identified,” is not clear. What was the
subtype?

Response: The use of the term ‘subtype’ was removed from the text to simply
describe the cell ‘oligodendrocyte’ throughout the thesis. Page 103

It would be preferable to reduce the number of significant figures used for the cord
cross-sectional area results, BBB score results, and rotarod times. For example,
reporting mean BBB scores to 2 decimal places has no meaning.



Response: The significant figures were rounded to a consistent 2 decimal places.

Table 112 ‘Communicating syrinx’ is usually used to refer to cysts that communicate
with the fourth ventricle rather than the central canal. Did these syrinxes really
communicate with the fourth ventricle? (It would be highly unusual if associated with
Chiari | malformations).

Response: There is no table 112, and it is suspected that the Examiner may be

referring to Table 28, in which communicating syrinx was correctly defined as a
communication with the central canal.

Grammatical and spelling errorsthat reguire correction

P23: “during the 1952”

As recommended this was changed to, ‘during 1952’. Page4 Line5

P23: ‘canalicular’

As recommended this was changed to, ‘cannalicular’. Page5 Line 18

P28: ‘An association between osteophytes and concave, load baring areas within the
spine were recognised early’ should be ‘An association between osteophytes and

concave, load bearing areas within the spine wwasgnised early...".

A correction was made as recommended. Page9 Line4

P35:

‘Multiple forms of programmed cell death (PCD) and classified as types I, I, and Il
PCD’ Should this be, ‘Multiple forms of programmed cell death (P&)classified

as types |, 1l, and 1l PCD.’

A correction was made as recommended. Page 17 Line 6

P36: The ontology of apoptosis was given twice.

This was corrected as appropriate. Page 17 Line 21

P47: The words ‘central canal’ should be ‘spinal canal’

This was corrected Page 28 Line 14



P50: ‘This current study aims assess the effects of decompression in an experimental
model of mild chronic cord compression’ should be ‘This current studytaimssess

the effects of decompression in an experimental model of mild chronic cord
compression.’

A correction was made as recommendeaje 31 Line 6

P50 ‘...a minimum of approximately 10% of axons’. Should this be maaimum
of approximately 10% of axons’?

No change was necessary as the sentence reads cdPegetB2 Line 15

P66: ‘transaction’ was corrected to ‘transection’.

This was correcteBage 48 Line 1

P66 Tables 86-92 are out of order and not referenced in the text or the table of tables.
This was correcteBage 69 Line 1

P66 ‘Processotomy’ is an unusual term. Would ‘removal of the spinous process and
laminectomy’ be better?

The term, ‘processotomy’ is consistent with surgical terminology to describe full

resection of the spinous process to expose the dura, and thus the term was retained.
Page57 Line7

P91: The Gracile fasciculus was labelled. Page 73

P110: ‘wee k' was changed to ‘weekRage 92 line 5
‘tetromethylbenzidine’ was changed to ‘tetramethylbenzidiBage 92 Line 15

‘data is’ was changed to ‘data are’ as recommended. Page 93 Line 8

P113: ‘emersion’ was corrected to ‘immersidpage 95 Line 15

‘A complete representation of pathological and apoptotic changes in human cases are
documented...” should be ‘A complete representation of pathological and apoptotic
changes in human cassslocumented...’

This was corrected as suggesteage 95, Line 12

‘A similar panel of apoptotic markers were used...” should be ‘A similar panel of
apoptotic markersvas used...’



A correction was made as suggested Page 95 Line 21
P114: ‘A subset of enlarged axons were immunopositive...” should be ‘A subset of
enlarged axons wasimmunopositive...".

A correction was made as suggested. Page 97 Line4

P123: ‘Rare of occasional immunopositive glia was seen...” should be ‘Rare or
occasional immunopositive gliaere seen...’.

A correction was made as suggested. Page 105 Line 19
P124: ‘At 9 week,...” was changed to, ‘At 9 weeks,...” as suggested. Page 106 Line 12

P125: ‘...frequent glial staining was seen in the majority cases...” was changed to,
‘...frequent glial staining was seen in the majodtycases...” as recommended. Page
107 Line 12

P126: *...TUNEL was either absent of rarely present,” was changed to, ‘... TUNEL was
either absent or rarely present,” as recommended. Page 108 Line 17

P130: ‘APP axonal immunopositivity was rare or occasionally present in compression
groups but were frequently present...” should be ‘APP axonal immunopositivity was
rare or occasionally present in compression groups but was frequently present...’

A correction was made as recommended. Page 112 Line 11

P131: ‘...the ratio or posterior to anterolateral white matter at the site was comparable
to controls...” should be ‘...the ratio of posterior to anterolateral white matter at the site
was comparable to controls...’.

A correction was made as recommended. Page 113 Line 14

P140: ‘Statistically, the rotarod results were compared between the seven groups
using a Cox proportional hazards model. A value of 120 second was considered to be
right censored’ was repeated.

A correction was made as recommended. Page 122 Line 7

P184: It was recommended that, ‘lexperimental chronic compressive
myelopathy, caspase-9, PARP and aC3 staining was found...” be changed to, ‘In
experimental chronic compressive myelopathy, caspase-9, PARP and aC3 staining
were found...’

A correction was made as recommended. Page 166 Line 13

P184: As recommended, ‘Although our data...
results...’. Page 169 Line 1

was changed to, ‘Although our



P202: As recommended, ‘Tissue from human cases was also studies for apoptosis...’
was changed to, ‘Tissue from human cases wasshlsiied for apoptosis...’Page
185Line3

As recommended, * Glial positivity to TUNEL, the gold standard biochemical marker
of apoptosis, TUNEL, was seen at 24 hours and at 1 week post-injury,” was changed
to, ‘Glial positivity to TUNEL, the “gold standard” biochemical marker of apoptosis,
was seen at 24 hours and at 1 week post-injury. Page 185 Line 10

Examiner 2

Minor grammatical changesand errors:

Page 2

2" and ¥ paragraph — suggest moving first 2 sentences of the third paragraph to
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A correction was made as recommendiagie 2 Line 18
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Paragraph starting ‘...Theories vary...” suggest putting a ‘comma’ after
‘syringomyelia’ and delete the word ‘where’ before ‘the Venturi.

A correction was made as recommendeaje 10 Line 10 and 11
Page 15

Paragraph starting ‘Principal modes of cell death...’, Line 4 - change ‘apoptotic
forms’ to ‘apoptotic process’.

A correction was made as recommendeaje 17 Line 5
Page 49

2" paragraph, Line 1 ‘suggest’ should be ‘suggests’.
A correction was made as recommendiagie 51 Line 10

Page 120 In the £' paragraph Line 1 should read ‘The rotarod score was udée in
assessment of...’

A correction was made as recommendeaje 122 Line 2
Page 163

In the 29 paragraph it was recommended to remove ‘comma’ after ‘a’ and the
inverted commas around ‘percentage of apoptotic cells.



The correction was made as recommended. Page 165 Line 12
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Paragraph starting ‘In similarity’ suggest change to more common word usage, Eg
‘Similar to chronic compressive...’

A correction to, ‘Similar to chronic compressive...” was mdige 221 Line 1
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Paragraph starting, ‘The experimental model...” Line 1 the word ‘newly’is
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References
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ABSTRACT

Evidence suggests that apoptosis of neurons and glia may play an important role in the
pathophysiology and functional outcome of spinal cord compression. In the current thesis,
chronic and acute rodent experimental models analysed the functional, cellular and
apoptotic marker changes produced by compression and subsequent surgical

decompression.

In experimental mild chronic compression there was a loss of posterior white matter
maximal at the compression site. Total cross-sectional area decreased with a longer
duration of compression (3 weeks) but resolved with decompression (e.g. 3 week group
mean 3.05mm?” increasing following decompression at 3 weeks to 5.75 mm?). A significant
increase in posterior white matter area was found above and below the site at 3 weeks.
Caspase-9, PARP, AIF and active caspase-3 staining was found in glia at, above and below
the site in all groups. Caspase-3 was greater expressed in the 24 hour (mean 0.32, p = 0.01)
and 3 week (mean 0.31, p = 0.02) decompression groups when compared with the 9 week
compression group (mean 0.19). APP axonal immunopositivity was frequently seen after

decompression.

Following experimental acute compression, central necrosis was seen, surrounded by
axonal swellings and inflammatory infiltrate. Glial positivity using TUNEL occurred at 24
hours and 1 week post-injury. PARP, DNA-PKcs and AIF immunopositivity occurred in

glia at, above and below the site. APP immunopositivity was present in axonal swellings.

In human chronic compression, axonal swellings, loss of anterior horn cells, and cystic
change were seen in severe cases. TUNEL, DNA-PKcs, PARP and AIF immunopositivity
in glia wereas seen at, above and below the compression. APP immunopositivity was seen

in axonal swellings.
In human acute compression, the central cord showed haemorrhagic necrosis and

inflammatory cells. TUNEL, DNA-PKcs and PARP immunopositive glia were found at,

above and below the site. Axonal swellings, a subset of which were APP immunopositive,
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occurred in the penumbra. APP immunopositive axonal swellings were found above and

below the site of compression, indicating widespread changes in fast axoplasmic transport.

We conclude that mild, chronic, fixed posterior compression results in a potentially
reversible reduction of white matter at the site and increased white matter above and below
the site of compression. This, combined with evidence of axonal injury, may indicate
altered axoplasmic transport. Decompressive surgery results in increased immunostaining
for apoptotic markers and increased axonal injury despite restoration of spinal cord
anatomy. These studies provide novel evidence that neuronal and glial apoptosis occurs in
acute and chronic compressive myelopathy at various time points of compression, maximal

at the site of injury.
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