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VERSION 1 - REVIEW 

REVIEWER Afshin Teymoortash 
Phlipp University, Marburg, Germany 

REVIEW RETURNED 25-Jan-2015 

 

GENERAL COMMENTS The authors of the study presented a nice epidemiological study 
based on patients data extracted from the National Patient Registry 
of over 3000 patients and drinking water data from the Geological 
Survey of Denmark.  
 
The authors found that several constituents of drinking water were 
correlated with the incidence of sialolithiasis and concluded that 
differences in drinking water calcium play a significant role in the 
etiology of sialolithiasis.  
I think the conclusion made by the authors are not justified by the 
results. The authors should relativize their statement.  
 
There is a need for an expert in medical statistic for interpretation of 
the results. 

 

REVIEWER Michael Koch 
Dep. of Otorhinolaryngology, Head & Neck Surgery,  
University of Erlangen-Nuremberg,  
Germany 

REVIEW RETURNED 27-Jan-2015 

 

GENERAL COMMENTS Significant association of levels of calcium in drinking water with the 
incidence of sialolithiasis in a genetically relative homogeneous 
population was demonstrated by the authors in this paper.  
Several factors are weakening these statements/results significantly:  
1. Calcium levels in the humans is complex regulation: uptake and 
blood calcium are regulated mainly by several hormones (e.g. 
calcitonin and parathormon and Vitamin D). Blood levels of latter 
should have been measured, which was not the case. Possible 
changes of levels of ions, minerals or hormones and their 
regulations should have been examined. Therefore the authors 
should include data regarding blood minerals (calcium, phosphate, 
magnesium), factors regarding water balance (sodium, potassium, 
osmolality, osmolarity, albumin etc.) and renal function to exclude 
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any obvious dysregulation which may have had any influence.  
2. The authors concluded correctly that sialolithiasis probably is “ a 
disease with a multifactorial aetiology” and admitted that “intrinsic 
factors relating to saliva secretion have not been registered”. No 
investigation was performed to assess the function of the excretory 
salivary duct system (consistency of saliva, e.g. calcium binding 
proteins, bacteria, debris, minerals). It is clear that nearly all of these 
patients show an viscous saliva with plaque-like appearance, which 
points into the direction of a local environment to promote stone 
formation. Therefore saliva should be sampled and investigated in 
these patients. I agree that it seems to be clear that higher 
concentrations of minerals like calcium or magnesium are probably 
the most important preconditions for the formation of sialoliths. This 
was shown in some publications, e few if which were cited here. 
Dysregulation of the salivary duct cells and a specific local 
environment within the duct are supposed to be behind these 
developments. Beyond that the theories of stone formation are not 
mentioned and discussed in this article (e.g. theory retrograde 
formation of stones, theory of existence of intracellular microcalculi, 
duct kinks, influence of gravity). It should also be taken into account 
that experimental hypercalcaemia did not have any influence on the 
salivary glands (Epivatianos and Tsougas 1991). In one publication, 
which was cited, it was stated that geographical distribution of water 
hardness did not correlate with the incidence of salivary calculi 
(Sherman and McGurk 2000).  
Altogether this article offers no clear evidence that the hypothesis 
made by the authors is correct. The statements are based more on 
indirect deductions than on direct results, there are too many 
missing links. It is not acceptable that biochemic changes and organ 
function were completely ignored. Important missing data should be 
added to evaluate if this hypothesis may contribute to explain 
formation of sialoliths.  
Publication may be considered after these missing data had been 
added. 

 

REVIEWER Mark McGurk 
Kings college London 

REVIEW RETURNED 03-Feb-2015 

 

GENERAL COMMENTS This is a well conducted project that has analyzed in depth the water 
content in Denmark and it s relationship to salivary stones. The 
results are convincing even is they go against the results of other 
similar investigations conduct in the uk. This research project was 
more detailed and the results more scientifically bases  

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer 1  

Issue (1)  

I think the conclusions made by the authors are not justified by the results. The authors should 

relativize their statement. There is a need for an expert in medical statistic for interpretation of the 

results.  

 

Reply (1)  

Regarding statistics all data have been reviewed by two expert statisticians (one of whom, Anne-Lise 

Vataire is a MSc who holds a Ph.D. in statistics and work under supervision of professor M. Toumi at 
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the University of Lyon, department of decision sciences and health policies, as well as by a professor 

in mathematics. Both found no significant interactions or higher-order terms in the main models 

analyzed and presented. With regard to causality we acknowledge that the conclusion can be read to 

imply more certain causality than intended and therefore we have rephrased the conclusion to reflect 

that the results suggest a link.  

 

Reviewer 2  

Issue (1)  

Calcium levels in the humans are complex regulation: uptake and blood calcium are regulated mainly 

by several hormones (e.g. calcitonin and parathormon and Vitamin D). Blood levels of latter should 

have been measured, which was not the case. Possible changes of levels of ions, minerals or 

hormones and their regulations should have been examined. Therefore the authors should include 

data regarding blood minerals (calcium, phosphate, magnesium), factors regarding water balance 

(sodium, potassium, osmolality, osmolarity, albumin etc.) and renal function to exclude any obvious 

dysregulation which may have had any influence.  

 

Reply (1)  

We agree with the reviewer that calcium regulation is complex and that obtaining blood samples 

would have allowed for a better understanding of the complex interplay between dietary intake of 

calcium including that in drinking water and regulation of blood calcium level and sialolithiasis. 

However, being a purely epidemiological study it is unfortunately not possible to obtain such data 

retrospectively. In fact, even if we would have wanted to obtain these such as from patient records, 

this would be difficult because these blood parameters are not routinely determined in the hospital 

treatment of sialolithiasis. This does not render the epidemiologic investigation less valuable as it 

does allow for assessing correlation between certain outcomes and risk factors. In the present study, 

the strong correlation between e.g. calcium and sialolithiasis was confirmed, but as pointed out the 

causality cannot be inferred.  

To address the point raised, we have rephrased the conclusion into "an indication" instead of a 

"causal finding"  

 

Issue (2)  

The authors concluded correctly that sialolithiasis probably is “a disease with a multifactorial 

aetiology” and admitted that “intrinsic factors relating to saliva secretion have not been registered”. No 

investigation was performed to assess the function of the excretory salivary duct system (consistency 

of saliva, e.g. calcium binding proteins, bacteria, debris, minerals). It is clear that nearly all of these 

patients show viscous saliva with plaque-like appearance, which points into the direction of a local 

environment to promote stone formation. Therefore saliva should be sampled and investigated in 

these patients. I agree that it seems to be clear that higher concentrations of minerals like calcium or 

magnesium are probably the most important preconditions for the formation of sialoliths. This was 

shown in some publications, e few if which were cited here. Dysregulation of the salivary duct cells 

and a specific local environment within the duct are supposed to be behind these developments. 

Beyond that the theories of stone formation are not mentioned and discussed in this article (e.g. 

theory retrograde formation of stones, theory of existence of intracellular microcalculi, duct kinks, 

influence of gravity). It should also be taken into account that experimental hypercalcaemia did not 

have any influence on the salivary glands (Epivatianos and Tsougas 1991). In one publication, which 

was cited, it was stated that geographical distribution of water hardness did not correlate with the 

incidence of salivary calculi (Sherman and McGurk 2000).  

 

Reply (2)  

We agree that adding data on saliva contents would strengthen our study, however, as described in 

our reply to issue #1 retrospective examinations of blood and saliva is regrettably not possible given 

the nature of the study and the extensive cohort (number of patients > 3000). However, for your 
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information and outside of the scope of this study, we are currently conducting a clinical study where 

these parameters are determined, although, in a smaller group of patients where such elaborate 

measurements are feasible.  

We acknowledge the attempt to keep the paper concise may have been at the expense of breadth in 

the discussion of the multifactorial aspects of the salivary stone formation, and that it thus can be 

more elaborate. Thus, references to Epivatianos are cited and now included in the discussion is also 

the mentioning that drinking water minerals could be a precondition and further discussed other 

etiological factors influencing formation of sialolithiasis. Specifically we are grateful for the connotation 

of “preconditioning” as this seems to represent a framework for understanding the strong correlation 

and very high certainty of the correlation between calcium and sialolithiasis without inferring causality. 

Finally we are discussing in more detail the potential weaknesses of the study that are mentioned 

across the reviewer’s comments.  

 

Issue (3)  

Altogether this article offers no clear evidence that the hypothesis made by the authors is correct. The 

statements are based more on indirect deductions than on direct results, there are too many missing 

links. It is not acceptable that biochemical changes and organ function were completely ignored. 

Important missing data should be added to evaluate if this hypothesis may contribute to explain 

formation of sialoliths.  

 

Reply (3)  

We acknowledge that this study is an epidemiological study with the strengths and weaknesses that 

characterizes this methodology. Within the limitations of epidemiology we have gone to great length 

(medically, statistically and in theoretical physical chemistry) in trying to uncover missing points. It 

should be pointed out that the strong correlation between drinking water calcium and incidence of 

sialolithiasis is not an accidental observation but a confirmation of an “a priory” hypothesis and thus a 

scientifically important finding. Because of the large sample size and completeness the 

epidemiological results still indicates an important association between drinking water calcium and 

presence of sialolithiasis. We cannot disagree that having had blood and saliva samples from all 

3000+ patients would have been of great value and potentially, although this is speculation, allowed 

for different wording of conclusions. But unfortunately this is not feasible. We do hope though to be 

able to address the important scientific questions raised in this regard in the aforementioned clinical 

study.  

But again to address the point raised, we have rephrased the conclusion into "an indication" instead of 

a "causal finding". 
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