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THE STUDY The authors investigated components (cytotoxic, vasogenic and 
undetermined) of perihaematomal oedema using voltex-based 
analyses of apparent diffusion coefficient (ADC) values of MRI 
among 46 patients with acute intracerebral haemorrhage (ICH). 
Then the authors examined the determinants of the components of 
perihaematomal oedma and their effects of functional outcomes at 6 
months. This is an interesting paper and will provide better 
understanding of pathopysiology of perihaematomal oedema and its 
role. However, there are some concerns in Methods of this study.  
 
The number of subject (46) was somewhat small and may not have 
enough power to detect important factors for oedema components or 
clinical outcomes. The authors included ICH patients within 24 hours 
of onset. However, it has been shown that perihaematomal oedema 
volume increases during the first 3 to 7 days. It will be useful if the 
authors expand time window of recruitment and increase the number 
of subjects of this analysis.  
 
Key factors of this paper are components of perihaematomal 
oedema, which were evaluated by the voltex-based analyses of 
ADC values. However, the voltex-based analyses of ADV values 
were conducted using “in house” software. The authors should show 
validation data which support accuracy of this method.  
 
Definitions of outcomes were not clearly described in Methods.  
 
The authors used linier regression models for the analyses of clinical 
outcomes (modified Rankin Scale). However, modified Rankin Scale 
is a categorical scaling system and it should not be used as a 
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continuous variable. Therefore, the authors should use a logistic 
regression model using death or dependency (modified Rankin 
Scale score≥3) as an outcome, or use a multinomial logistic 
regression model using modified Rankin Scale as a categorical 
outcome. 

RESULTS & CONCLUSIONS Table 1: Please add medical history (hypertension, diabetes, prior 
ICH etc), drug use (antihypertensive medication, antiplatelet agent, 
oral anticoagurant etc) and location of haematoma. This information 
will help understand the patient characteristics better.  
 
Table 2: The authors should add medical history (hypertension, 
diabetes, prior ICH etc), drug use (antihypertensive medication, 
antiplatelet agent, oral anticoagurant etc) and location of 
haematoma as potential determinant2 of % cytotoxic oedema. The 
results of multivariate analyses should also be shown here.  
 
It would be useful if the authors add a new table which shows 
determinants of % vasogenic oedema using univariate and 
multivariate analyses. Please use all variables shown in Table 2, 
medical history (hypertension, diabetes, prior ICH etc), drug use 
(antihypertensive medication, antiplatelet agent, oral anticoagurant 
etc) and location of haematoma as potential determinants of % 
vasogenic oedema.  
 
Table 3. As described above, the authors should use a logistic 
regression model using death or dependency (modified Rankin 
Scale score≥3) as an outcome, or use a multinomial logistic 
regression model using modified Rankin Scale as a categorical 
outcome. 

REPORTING & ETHICS There is no information on ethical approval and informed consent of 
participants in Methods. 

 

REVIEWER Enrico Fainardi MD PhD,  
 
Neuroradiology Unit, Department of Neurosciences and 
Rehabilitation, Azienda Ospedaliera-Universitaria di Ferrara, Italy.  
 
No conflict of interest 

REVIEW RETURNED 25-Jul-2011 

 

GENERAL COMMENTS Major comments: 
 
1) In the legend of the Figure 1, the voxel-based method used for 
the analysis of ADC values was briefly illustrated. However, many 
important details are lacking. First, the choice to manually drawn 
perihematomal edema on ADC maps was not explained. In fact, 
perihematomal edema is usually outlined on the T2-weighted 
images at b 0 s/mm2 which provide a good contrast between edema 
region and hemorrhagic core and surrounding unaffected brain 
tissue. Second, in image 2, it is clear that some portions of the 
contralateral mirror area included the corresponding lateral ventricle. 
Therefore, ADC values calculated in this area could be affected by a 
methodological imprecision. This issue should be described a 
potential limitation of the technique. Third, how ADC maps were 
processed by MATLAB to obtain ADC histogram was not reported. 
Fourth, the reason why the authors judged relative ADC values ≤ 0.9 
as cytotoxic edema, 0.9<value<1.1 as normal and ≥ 1.1 as 
vasogenic edema should be specified and supported with an 
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opportune reference to understand if these thresholds are validated 
or not. In this setting, as it is well-known that cerebrospinal fluid 
(CSF) contamination can influence ADC measurements, the authors 
should indicate whether their ADC values were obtained including or 
excluding CSF voxels and which is the relationship to the ADC 
thresholds they have chosen. Finally, the description method should 
be reported in the text. 
 
2) The main result of this study is the demonstration that, in the 
acute stage of ICH, cytotoxic and vasogenic edema coexist in 
perihematomal area with a prevalence of vasogenic edema (56%) 
associated a consistent occurrence of cytotoxic edema (16%). This 
evidence is very important since are in agreement with a recent 
publication (Olivot JM et al., Stroke 2010; 41:2681-2683) and could 
clarify controversial findings coming from previous studies. Of 
particular interest are also the observation that an increased amount 
of perihematomal cytotoxic and vasogenic edema is related with  
poor and good outcome, respectively. Therefore, these points 
should be more stressed and underlined in the Discussion Section 
and appropriately and more extensively discussed in comparison to 
the previous literature. In this context, some other papers reporting 
an analysis of ADC values in perihematomal area (Carhuapoma R. 
et al., Stroke  2000 31: 726-732, Morita N. et al., Neuroradiology 
2002 44: 907-911; Forbes KP, et al. Neuroradiology 2003; 45: 363-
367; Butcher K et al. 2004 Stroke; 35: 1879-1885)  should be cited in 
the Introduction and Discussion Sections and in the list of 
references.  
 
3) In the Methods Section, Patients paragraph, only the presence of 
intraventricular hemorrhage was reported in exclusion criteria. In 
Discussion section (page 10, lines 11-12), it was indicated that also 
patients who had undergone surgical hematoma evacuation were 
excluded. Other common exclusion criteria such as hematoma 
related to tumor, trauma, coagulopathy, aneurysms, vascular 
malformations, and hemorrhagic transformation of brain infarction 
was not cited. In addition, it is not clear if patients with infratentorial 
hemorrhage was included or not. Thus, the part concerning 
exclusion criteria should be better organized and presented. 
  
4) In the Methods Section, Patients paragraph, how many patients 
had a basal ganglia or lobar locations was not reported. In fact, it 
would be interesting to know whether there are differences in 
perihematomal ADC values between these two subgroups. This 
information should be added. 
 
 
Minor comments: 
 
1) In the Methods Section, MRI paragraph, the method used to 
calculate hematoma and edema volumes should be specified. 
 
2) The definition of perihematomal cytotoxic and vasogenic edema 
was established by ADC which are not probably validated in a wide 
population of patients. This point should be reported as limitation of 
the study in the Discussion Section.  
 
3) In the Results Section, the description of the results is associated 
with one Table (Table 1) and supplementary data. However, in my 
version of the manuscript, there are three Tables (Tables 1, 2 and 3) 
after the list of references. These mistaken should be corrected. 
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REVIEW RETURNED 05-Aug-2011 

 

THE STUDY In the methods section, the authors should describe the data of 
validity of their in-house software used in the voxel-based analysis, 
and further detail the method also in addition to the descriptions in 
the Figure.  
 
The presentation is generally poor, including English language. 
There are also quite a number of typographical errors in the 
manuscript. 

RESULTS & CONCLUSIONS The presentation of the article is poor. For instance, in Tables 2 and 
3, none of the variables have unit.  
 
The descriptions of the results should be more numeric, by reporting 
the size of associations with 95% confidence intervals. 

GENERAL COMMENTS The authors have novel ideas. However, the manuscript apparently 
requires professional help for the scientific presentation as well as 
for the written English language. The authors might consider the 
following changes to the manuscript.  
 
1. The sample size of the study is generally small. This limitation 
should also be included in the Discussion of the study.  
 
2. It is a methodological study. The descriptions of methods are 
important. In the Methods section, the authors should describe in 
detail the data of validity of their in-house software used in the voxel-
based analysis, for instance, inter- and intra-observer reproducibility, 
etc, and further detail the method also in addition to the descriptions 
in the Figure.  
 
3. In Tables 2 and 3, the authors should provide unit for all variables, 
as appropriate. There are also quite a number of typographical 
errors in the manuscript.  
 
The descriptions of the results should be more numeric, by reporting 
the size of associations with 95% confidence intervals. 
 
4. In the discussion, the authors do not have to repeat their 
objectives of the study. They should discuss the literature and the 
clinical relevance of their findings. 

 

VERSION 2 - REVIEW 

REVIEWER Hisatomi Arima  
 
ARC Future Fellow / Associate Professor  
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The George Institute for Global Health, University of Sydney  
 

REVIEW RETURNED 08-Sep-2011 

GENERAL COMMENTS Reviewer completed checklist only. No further comments 
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Neuroradiology Unit, Department of Neurosciences and 
Rehabilitation, Azienda Ospedaliera-Universitaria di Ferrara, Italy  

REVIEW RETURNED 09-Sep-2011 

GENERAL COMMENTS Reviewer completed checklist only. No further comments 
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