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VERSION 1 - REVIEW 

REVIEWER Arata Horii, MD/PhD  
HOD, Department of Otolaryngology, Suita Municipal Hospital  
Clinical Professor, Osaka University Graduate School of Medicine  
Japan  
 
I have no competing interests. 

REVIEW RETURNED 11-Sep-2012 

 

GENERAL COMMENTS This is a well written paper describing the correlation of EH in MRI 
and diagnostic scale of MD and other inner ear diseases.  
 
1. As the authors mentioned in “limitations and strongholds”, the 
study groups were collected in separate places. It is a very important 
and interesting point to investigate the presence or absence of EH in 
both ears in several peripheral diseases including MD and sudden 
deafness. For that purpose, I think that data without MRI findings 
from Finland added no important information and rather it made the 
message of this article vague and obscure. I recommend the authors 
to simply analyze MRI data from 328 ears in Table 2. Table 3, Figure 
1 and Figure 2 may be deleted.  
 
2. For Table 4 and 5, “No EH” should be added so that the readers 
can easily understand the rate of EH in “tinnitus” or “vertigo” 
patients.  
 
3. Table 4 demonstrated that rate of “EH in both” may be 
significantly higher in definite MD than in possible MD, suggesting 
that EH may occur in vestibule first and then in cochlea later. This 
difference should be tested statistically.  
 
4. What is the difference in definition of “cochlear MD” in Table 6 and 
“fluctuating hearing loss” in Table 5? I think that the rate of “EH in 
both” in “cochlear MD” and “fluctuating hearing loss” and “possible 
MD” in Table 4 are all almost the same about 50%. In contrast, rate 
of “EH in both” may be lower in “vestibular MD”. It would indicate 
that vestibular MD may not be an initial form of MD that develops to 
“full” MD later and that other pathophysiology than EH should be 
considered in vestibular MD. I recommend the authors to change 
Table 6 to the same format as the Table 4 and 5.  
 
5. In order to discuss the above issue, difference in positive rate of 
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EH should be correctly tested with adequate statistical methods 
throughout the study. I recommend the authors to collaborate with 
statistic technicians. Statistical methods should be described more in 
details in Methods section.  
 
6. In Introduction and Discussion section, the authors stated that the 
existing AAOO (AAO-HNS?) classification is unhelpful and they 
prefer the terms of cochlear- and vestibular-MD. I agree with this 
opinion to some extent. However, does any data from MRI support 
the superiority of older AAO-HNS classification?  
 
7. Why didn't the authors correlate the MRI data with a stage of MD? 
I have an interest in comparison of inner ear status of end-staged 
MD (profound stable hearing loss but with no vertigo attacks) and 
mid-staged MD (fluctuating mild to severe hearing loss with frequent 
vertigo attacks). I suppose that the frequency of vertigo attacks does 
not correlate with a severity of EH.  

 

REVIEWER Shin-ichi Usami, M.D., Ph.D.  
Professor and Chairman  
Department of Otorhinolaryngology  
Shinshu University School of Medicine  
Japan 

REVIEW RETURNED 21-Oct-2012 

 

THE STUDY Reference #17 should be checked. 

RESULTS & CONCLUSIONS Concerning the cohort with MRI, two different approaches, 
intratympanic and intravenous, were used. However, sensitivity was 
different and should be discussed separately. For example, the 
discussion (P7. line 43 -p.8. line 10) was based on intratympanic  
findings. Therefore, the authors should comment on this to avoid 
misreading the results. 

GENERAL COMMENTS The present study analyzed characteristic clinical symptoms of 
Meniere's disease, such as hearing loss, tinnitus, and vertigo, using 
a large cohort. The authors found the time delay is more than 5 
years between hearing loss and vertigo in 20% of the patients with 
either of these symptoms at initial incidence. Therefore, the authors 
concluded that mono symptomatic disease (which has been called 
Cochlear Meniere or Vestibular Meniere) is a continuum condition of 
typical Meniere's disease. MRI study supported the data, because 
endolymphatic hydrops is often seen in mono symptomatic disease 
or even on the contra-lateral side of unilateral Meniere's disease.  
 
Based on the analysis of clinical symptoms using a large cohort of 
Meniere's disease, this study provided many interesting and 
important aspects of this condition. At the same time, however, there 
are some limitations in this study. 1) The cohorts are independent; 
one cohort was clinical symptom without MRI evaluation, and in the 
other group endolymphatic hydrops was diagnosed by MRI. Also the 
two groups had different ethnic and environmental backgrounds. 
The authors should carefully comment on the limitations of this 
study. 2) Concerning the cohort with MRI, two different approaches, 
intratympanic and intravenous, were used. However, sensitivity was 
different and should be discussed separately. For example, the 
discussion (P7. line 43 -p.8. line 10) was based on intratympanic 
findings. Therefore, the authors should comment on this to avoid 
misreading the results.  
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VERSION 1 – AUTHOR RESPONSE 

Comments to referee 1.  

1. The adding of data on development of symptoms indicate that the Meniere’s disease has a long 

latency and cases with single symptoms may actually be cases that will develop after several years 

into a full Meniere’s disorder. Therefore the latency data is important in order to understand the 

disorder. One of the limitations of the comparison of Finish patient data with Japanese patient data is 

that all the MRI results published were carried out in Japan. However, based on clinical needs we 

have carried out a vast number of MRI on Finish patients using the same methods. Due to the 

recommendations of the ethical committee involved, we have not performed a systematic research on 

the aspect of MRI. The results of both MRI in Finland and in Japan were however comparable.  

 

2. A column on no EH has been added in table 4 and 5.  

 

3. A short mention of the Chi-square test is given in methods. The statistics are demonstrated on 

pages 9 and 10, and the differences are statistically significant.  

 

4. Table 6 has been changed to present the data in similar style as the table 4 and 5. Based on the 

1972 old criteria, we cannot distinguish cochlear Ménière’s disease patients from fluctuating hearing 

loss by means of clinical symptoms. We have changed to present the number of cochlear Ménière’s 

disease in figure 6 is the same to fluctuating hearing loss. We speculate in the discussion that 

vestibular Ménière’s disease may be initial form of the "full" Ménière’s disease. Thus the cochlear 

endolyphatic hydrops is a continuum from “vestibular” Ménière’s disease.  

 

5. To test the statistically significant differences in endolymphatic hydrops between the possible, 

propable and definite Ménière’s disease groups are not meaningful as the number of the definite 

Ménière’s disease group not showing endolymphatic hydrops is zero. Whereas the differences 

between endolymphatic hydrops in vestibule and cochlea is interesting and has been tested and is 

significant.  

 

6. The AAO-HNS classification from 1995 based on a full blow symptom entity and misses early 

stages of the disease. Furthermore, classification from 1995 requires an involvement of a semicircular 

canal fault but neglects a fault in the otolith organ in the vestibulum. The present study demonstrates 

that most patients had endolymphatic hydrops of the vestibulum which may present with or without 

hearing loss. This is causing serious concern and confusion among the patients. The presence of 

endolymphatic hydrops is helpful as 3T MRI provides an instrument for a more detailed analysis of the 

inner ear. MRI should be used (especially when in the western world, when practically all patients with 

suspected Meniere’s syndrome are studied with MRI). We do not go into detail of the aetiology but 

mention that we see both in experimental animals and in humans, endolymphatic hydrops with good 

hearing, and a leakage of stria vascularis and a rupture of Reisner’s membrane that indicates quite a 

different aetiology of the disorder.  

 

7. This will be an interesting topic for the next paper.  

 

Comments to referee 2:  

1. Reference 17 has been corrected.  

 

2. Comment on the discussion: Recently a comparative study has been undertaken by one of the 

authors and referred in the discussion (Naganawa et al. 2012). In most cases, the scala media is 

impermeable for gadolinium, so a bulging of Reissner’s membrane allows a precise quantification of 

the degree of the endolymphatic hydrops with both methods. There is, however, some uncertainty of 

the determination of the borders between empty and contrasted spaces and the assessment should 

be done by an expert radiologist. The relatively low concentration of GdC in the cochlea can be 
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enhanced by increasing the dose of GdC or/and developing more sensitive parameters for the MRI. In 

our opinion, transtympanic and intravenous administrations have different indications. If the aim is to 

demonstrate an endolymphatic hydrops then transtympanic injection of GdC is preferred. However, 

when seeking etiological factors for endolymphatic hydrops, then an intravenous administration is 

preferred. In comparing the sensitivity of the two administration techniques, the uptake of GdC in the 

inner ear is usually seen to be much less after intravenous injection than after transtympanic 

administration, but the indications for use are different. However the new MRI innovations will balance 

the detection sensitivity differences.  

 

3. Comments on comparison of the Japanese and Finish patient entity: One of the limitations of the 

comparison of Finish patient data with Japanese patient data is that all the MRI results published 

were carried out in Japan. However, based on clinical needs we have carried out a vast number of 

MRI on Finish patients using the same methods. The results of both MRI in Finland and in Japan 

were comparable Due to the recommendations of the ethical committee involved, we have not been 

able to perform systematic research on the Finish patients with MRI. For discussion of sensitivity to 

detect endolymphatic hydrops we have inserted into the discussion a topics as follows: In comparing 

the sensitivity of the two administration techniques, the uptake of GdC in the inner ear is usually seen 

to be much less after intravenous injection than after transtympanic administration, but the indications 

for use are different. In principle the sensitivity of intravenous and transtympanic method to 

demonstrate endolymphatic hydrops in the inner ear should be similar, as both methods measure the 

same phenomenon. Usually the intratympanic administration provides stronger uptake and is easier 

to asses. As the intratympanic administration is an off-label for the use of GdC the intravenous use is 

preferred. Recent advances in evaluation technique has improved the image quality of intravenous 

administration of GdC. In this technique the images of inverted gray-scale positive endolymph were 

subtracted from images with native positive perilymph images. This subtraction significantly improved 

the contrast noise ratio and assisted in separation of endolymph, perilymph and bone.(35) 

VERSION 2 – REVIEW 

REVIEWER Clinical Professor Arata Horii, Department of Otolaryngology Head 
and Neck Surgery, Suita Municipal Hospital and Osaka University 
Graduate School of Medicine, Japan  
 
I have no competing interests. 

REVIEW RETURNED 06-Dec-2012 

 

GENERAL COMMENTS The authors revised the manuscript and I feel that this is an 
important paper and agree with the conclusive description in the first 
and last paragraph of Discussion. However, I still have several 
concerns on the paper. Some of them were not mentioned in my first 
review and I am sorry for this.  
1. Basically, I still think that this paper should be divided into two 
papers, because results from Japan which contained MRI data 
together with diagnosis or symptoms with AAO-HNS criteria and 
from Finland which had information of time delay of vestibular and 
auditory symptom are definitely independent one. For instance, 
there was no conclusion that could be drawn only from the 
combination of both results. Finnish data did not strengthen the 
conclusion derived from MRI data but was independent from it.  
2. To justify an inclusion of Finnish data, not only the time delay of 
the onset of vertigo and hearing loss but also the data on which 
comes the first, i.e., vertigo followed by hearing loss or vertigo 
following hearing loss, is necessary. Based on MRI data which 
showed greater involvement of vestibulum than cochlea, the authors 
hypothesized that vestibular MD may be an initial form of developing 
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MD. Moreover, the authors stated that cochlear EH is gradually 
building up in vestibular EH patients with development of cochlear 
symptoms. In order to give evidence to this hypothesis, survey data 
of Finnish patients should demonstrate that hearing loss occurred 
following vertigo.  
3. Fig. 1A and 2A were from Helsinki University Hospital (n=340), 
and Fig. 2A and 2B from Finnish Meniere Federation (n=726). I think 
that 35 patients only with possible MD should be deleted from the 
data if the authors wanted to discuss the time delay of onset of 
vertigo and hearing loss. Also, Figs. 1A and 2A were very similar 
and had almost the same shape with Figs. 1B and 2B. I wonder 
there was an overlap of patients between the two groups. If so, one 
of these data (Helsinki University data or Finnish Meniere Federation 
data) should be deleted. X axis of Figure 1B should be “age of onset 
of symptoms of Meniere’s disease”.  
4. Title of Table 2 should clarify that this is from Japanese patients.  
5. Table 5: “Fluctuant hearing loss” should be “cochlear MD” 
because the same data were presented as cochlear MD in Table 6.  
6. As shown in Table 5, EH is frequently seen in vestibule than 
cochlea in mono-symptomatic diseases. Although there is no golden 
standard to point vestibular EH with specificity of 100%, I think that 
there still remains possibility that 34% hydrops as a cut-off point to 
detect EH in vestibule is too low and that this causes the occurrence 
rate of vestibular EH higher. This point should be mentioned in 
Discussion. At least, it would be dangerous to adopt more than 34% 
as an indicative of vestibular EH without other physiological 
examinations. 

 

 

VERSION 2 – AUTHOR RESPONSE 

Reply to the reviewer:  

 

The reviewer has seen great efforts to make the paper clearer. We are grateful for that. Enclosed is 

the reply for each comment.  

1. Basically, I still think that this paper should be divided into two papers… The idea was to show the 

heterogeneity of the clinical symptoms and relatively long time delay between the symptom complex 

to fit into current diagnostic criteria  

2. To justify an inclusion of Finnish data ….. We showed that the often variable inner ear symptoms 

will lead to Meniere’s disease and in fact many monosymptomatic cases have endolymphatic 

hydrsops. Therefore both materials complete each other. We have provided two new tables indicating 

that vestibular symptoms are more common in onset of the disease than hearing loss. In both cardinal 

symptoms the symptom complex will develop with the same time span. Interestingly the development 

of symptom complex and onset age of the disease was the same in referral hospital as in the patient 

association. The results indicate against any speculation that referral cases would behave 

differentially from patient organization cases due to “filtering by referral” based on severity of the 

cases.  

3. Fig. 1A and 2A were from… We did not delete the 35 cases with diagnosis of “possible Meniere’s 

disease” due to a fact that this was not the exclusion criteria. Instead we regarded it as important 

information for the readers to know. These 35 cases are regarded as monosymptomatic cases. There 

was an overlap of cases belonging to Meniere’s disease association and the patients referred to 

tertiary referral center but the number were very few due to time delay in data collection, that was 12 

years. The cases in Meniere’s disease association were collected in places covering geaographically 

the whole country. The. X axis of Figure 1B has been corrected “age of onset of symptoms of 

Meniere’s disease”.  
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4. Title of Table 2 should clarify… Title of Table 2 has been clarified to consist of MRI cases.  

5. Table 5: “Fluctuant hearing loss” should be “cochlear MD”… Clarified now in the table. However 

these two tables follow different definition criteria and therefore the use by simple remaning the 

symptom to a disease is not correct in this context.  

6. As shown in Table 5, EH is frequently seen in vestibule than cochlea ….The referee may be right 

but so far we do not have any evidence for variation of endolymphatic space (or pressure) in normal 

subjects. The situation may be variable in human as indicated in the elevation of ocular pressure in 

population studies referred in this paper. 
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