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ARTICLE DETAILS 

TITLE (PROVISIONAL) Water is a safe and effective alternative to sterile normal saline for 

wound irrigation prior to suturing: a prospective, double-blind, 

randomized, controlled clinical trial 

AUTHORS Weiss, Eric; Oldham, George; Lin, Michelle; Foster, Tammy; Quinn, 
James 

 

VERSION 1 - REVIEW 

REVIEWER Robert D. Welch, MD, MS  
Professor and Director of Clinical Research  
Department of Emergency Medicine  
Wayne State University School of Medicine  
Detroit Receiving Hospital, 6G / UHC 
 
As a disclosure, I personally know Dr. James Quinn.  

REVIEW RETURNED 05-Jul-2012 

 

THE STUDY The research question posed is an important one and was clearly 
defined by the authors. The study design as conceptualized by the 
authors seems to be very good BUT the lack of details result in the 
reader not being clear on the study design, particularly the outcome 
measures. Therefore, the study design must be considered 
inadequate in the absence of further clarifications.  
 
Issues in Methodology:  
1. It is stated that the patient, the treating physician, and the 
physician performing the wound checks for infection were all 
blinded. It would be easy to un-mask the treatment based on salt 
versus plain water. Possibly, the feel or characteristic could have led 
to the clinician determining the treatment group and the patient could 
have determined the treatment group for similar reasons leading to 
bias. How was this handled? Was there any assessment of 
masking?  
2. It is not described in the methods but who actually performed the 
wound irrigation? Was the treating physician or a technician 
responsible and was that person trained for study purposes?  
3. The patients were instructed to return in two days for would 
check. This is one of the main issues with the methods. It is totally 
unclear as to when the primary outcome measure was performed. 
Patients were supposed to follow up at two (2) days for the wound 
check. How many returned for that assessment? Subsequently, a 
four (4) and 30-day call was made for assessment of infection. How 
many returned for the in-person follow up and how many required 
the four or 30-day call to assess primary outcome?  
4. The variation in timing of wound assessment is problematic. For 
example, someone with a small stitch abscess at 2 days but not 
seen at the two-day evaluation time may report at the 30-day call 
that the outcome was fine whereas a similar patient seen at two 
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days infection may have been noted.  
5. The definition of wound infection includes “other”. What is other 
(this is a very nebulous definition)? Since there are relatively few 
infections, please describe the wounds that were “other”.  
6. The sample size calculation seemed a bit small so I ran a similar 
calculation based on the following: 1) baseline infection rate of 0.07, 
alpha=0.05, power 0.80 (1-beta), and an absolute decrease of 0.03 
(down to an infection rate of 0.04) and, 2) the same but using an 
increase infection rate to 0.10. This was a test of two independent 
proportions using SAS Power and Sample Size calculation (chi-
square, no continuity adjustment). For scenario 1 the sample size 
per group was 906 (total 1812) and for scenario 2 it was 1356 (total 
2712). Finally, I re-ran using power of 0.20 and Fisher exact. This 
resulted in 277 patients per group (much closer to your 300 per 
group but significantly underpowered).  
 
Ideally, there would be additional subjects to account for lost 
subjects or protocol violations. I apologize if I am in error or misread 
the methods but please check on the sample size calculation and 
justification. 

RESULTS & CONCLUSIONS The manuscript reads well and I suspect the authors got it right. 
However, given the lack of details and the issue with the sample size 
calculation, one cannot say that they answered the question in a 
credible manner. Again, if I am in error I do apologize and am more 
than willing to alter my opinion of the authors‟ justification of sample 
size and timing of outcome measurement. 

 

REVIEWER Prof. Fernandez  
University of Wollongong 

REVIEW RETURNED 17-Jul-2012 

 

THE STUDY research question is impled in the last section of the introduction and 
the study design.  
 
 
How was consent from children obtained  
 
Was the quality of the water checked  
 
Measurement bias How many physicians were involved in the study. 
Was interater relaibility of the outcome measures assessed . 
Similarly how many patients provided information over the phone.  
Statistical methods poorly described. eg. Sentence should read 
differences in categorical variables were determined.....  
 
Although mentioned in the limtations the temperature of the irrigant 
plays an important role in development of wound infection.  
 
Standardise measures cc or ml  
Information from the irrigation and post irrigation instructions can go 
in the main text. 

 

REVIEWER Ronald Moscati, MD, FACEP  
Clinical Associate Professor of Emergency Medicine  
SUNY at Buffalo  
Buffalo, NY  
USA  
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currently on leave,  
working for Queensland Health  
Rockhampton Base Hospital  
Rockhampton, QLD  
Australia  
 
I have no conflict of interest with study or authors of this manuscript. 

REVIEW RETURNED 19-Jul-2012 

 

THE STUDY The methods section describes a power calculation that does not 
appear correct. When computing a sample size, using the authors 
assumptions and a two-sided comparison of proportions, the 
calculated sample size came out between 900 to 1350 per group, 
with the latter derived from a statistical consultant.  
Similarly, in the Results, the authors conclude that there is no 
difference in the main outcome, but fail to provide a post-hoc Power 
calculation. Using their results, the Power of the study is 0.55.  
As with the referenced prior studies on this topic, this individual 
study is underpowered to make a definitive conclusion regarding the 
equivalence of tap water to sterile saline as an irrigant. 

GENERAL COMMENTS Additional comments:  
1) Can the Results be presented to include the wound infection 
scoring system that was used and described in the Methods? Given 
that the scoring system uses a 7 point scale, it would provide clearer 
outcome data to report it as such, rather than reducing it to a 
dichotomous outcome. Additionally, in the choice of cutoff being 1 or 
higher for the presence of infection, it appears that those wounds 
scored 1 or 2, would not require any further treatment beyond suture 
removal. Therefore, would a cutoff of 3 or higher be more 
appropriate? If so, would the outcome change?  
2) In the Discussion, the section regarding cost advantages of using 
tap water focuses on the difference in cost of the irrigant as used in 
the study. While the methodology of using the sterile bowls, matched 
volumes and syringe plus catheters has advantages in terms of 
minimizing differences in variables for the study, one of the major 
advantages of practically using tap water irrigation in the ED is the 
option of having the patient irrigate the wound directly in the sink, 
particularly for upper extremity wounds. This adds even larger 
additional cost savings in not having to use syringes, catheters, 
bowls or provider time. It also would generally result in larger 
volumes and likely higher pressures for irrigation both of which 
improve debris removal.  
3) As mentioned above, this study, like the 4-6 other ED based 
comparisons of tap water and sterile saline is individually 
underpowered. While the Cochrane Review states that no definitive 
conclusion advocating for or against the use of tap water as an 
irrigant is warranted, a combined data analysis of the existing 
studies as well as this study not only has the power to statistically 
conclude equivalence, but actually results in an outcome statistically 
in favor of tap water. The Cochrane Review conclusion is based 
upon the opinion that the studies are not sufficiently similar or 
adequately designed to allow such an analysis. Perhaps, with the 
additon of this study, which is generally well described and 
designed, the Cochrane Review conclusion may be revisited.  

 

REVIEWER Aruna Priya M.A., M.Sc.  
Biostatistician  
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Center for Quality of Care Research  
Baystate Health System  
Springfield, MA, USA 

REVIEW RETURNED 06-Sep-2012 

 

THE STUDY Study period should be clearly defined in the manuscript. 

RESULTS & CONCLUSIONS Again, due to power and sample size issues, the results are 
imprecise. 

GENERAL COMMENTS The Study:   

 

This manuscript addresses an important issue – does saline solution 

have an advantage over tap water in wound irrigation? 

 

Research Methods: 

 

Within the study, the prospective, double-blinded, randomized 

clinical trials design while controlling for volume and pressure of the 

irrigant are big positives. The trial was conducted with inclusion and 

exclusion criteria clearly defined. In addition, wound care information 

sheet provided to all patients (caregivers) was also standardized.  

 

Major concerns: 

 

1. The major limitation of this study is that the trial appears to 
be severely underpowered, based on the information 
provided in the manuscript.  I suspect that the authors 
confused beta and power in their sample size computations: 
Power = 1 – beta. I think that the study was actually 
“powered” at 20%.  To demonstrate, assuming a baseline 
infection rate of 7% (for the sterile saline group) and equal 
allocation of patients to study groups (i.e., the study groups 
are about the same size), a minimum detectable difference 
of 3% in infection rates would mean that the study should 
have 80% power (i.e., beta = 20%) to detect a difference 
between 7% and 10% in the infection rates between groups, 
should one exist.  

 

Using the Power and Sample Size program – PASS 

(J.Hintze, 2008, Kaysville, UT), a sample size of 1422 

subjects per group would be required to meet the 

investigators‟ assumptions.  The sample size described in 

the manuscript (300 patients per group) only provides about 

22% power – too small to draw any meaningful conclusion 

about the 3% effect size.  We should note that the study did 

have sufficient power to detect about a 6% to 7% difference 

(or larger) between the groups.  This difference, 
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unfortunately, appears to be much larger than the clinically-

meaningful difference the investigators set out to evaluate.   

 

That said, a small sample, in and of itself, does not 

yield biased estimates – only imprecise estimates – if the 

protocol otherwise is valid (e.g., blinding was maintained, 

covariate balance was achieved, etc).  Assuming that the 

protocol is valid, the estimates provided in Table 1 have 

utility – particularly in providing estimates for subsequent 

studies examining similar issues.  However, the goal of the 

trial is not achieved. 

 

2. Given the study dates (June 1994 – June 1996) and 
changes in quality of care, how relevant are these results in 
2012? 
 

3. In the last discussion paragraph, the authors propose a 
benefit of tap water as being able to be used in developing 
countries. This may not be a valid extension to the 
developing world – given that water supply and quality 
varies greatly and many times is reportedly contaminated. 
 

Minor Comment: 

 

In the page with table 1, at the bottom in line 3, the name should 

read „Fisher‟s exact test‟ and not „Fischer exact test‟. 

 

Recommendation: 

 

The study cannot be published as demonstrating that tap water is as 

safe as sterile saline.  This goal was not achieved because study 

power is too low to detect the proposed meaningful difference (i.e., 

3% difference between the groups), should one exist.  The authors 

may wish to change the focus of the study and simply report the 

estimates in Table 1 for future use. 
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VERSION 1 – AUTHOR RESPONSE 

Reviewer #1: Robert D. Welch, MD, MS  

 

1. It is stated that the patient, the treating physician, and the physician performing the wound checks 

for infection were all blinded. It would be easy to un-mask the treatment based on salt versus plain 

water. Possibly, the feel or characteristic could have led to the clinician determining the treatment 

group and the patient could have determined the treatment group for similar reasons leading to bias. 

How was this handled? Was there any assessment of masking?  

 

This has been addressed and clarified in the manuscript, on page 3, paragraph 3 under interventions. 

The irrigation of the wound was performed by Emergency Medicine Technicians who were not 

involved in either the repair of the laceration or subsequent inspection of the wound for infection. 

Other than the salt in the saline, the feel and characteristics of our tap water was identical to the 

sterile saline. There was no specific assessment of masking.  

 

2. It is not described in the methods but who actually performed the wound irrigation? Was the 

treating physician or a technician responsible and was that person trained for study purposes?  

 

See above. The Technicians who irrigated the wounds were specifically trained in wound irrigation for 

the study and followed a specific protocol outlined in the manuscript. See page 3, paragraph 3 under 

interventions.  

 

3. The patients were instructed to return in two days for would check. This is one of the main issues 

with the methods. It is totally unclear as to when the primary outcome measure was performed. 

Patients were supposed to follow up at two (2) days for the wound check. How many returned for that 

assessment? Subsequently, a four (4) and 30-day call was made for assessment of infection. How 

many returned for the in-person follow up and how many required the four or 30-day call to assess 

primary outcome?  

 

This has been addressed and clarified in the manuscript. Please see changes under Outcome 

Measures, page 4, paragraph 2. Patients who did not return to the ED within four days following their 

laceration repair were contacted by telephone, to facilitate follow-up in the ED within the ensuing 24 

hours. If a patient could not be contacted, or did not return to the ED within 24 hours of contact, they 

were considered lost to follow-up. All wounds in the analysis group were evaluated within 5 days of 

wound irrigation and closure. At the one-month telephone follow-up there were no delayed infections 

or complications in either group.  

 

4. The variation in timing of wound assessment is problematic. For example, someone with a small 

stitch abscess at 2 days but not seen at the two-day evaluation time may report at the 30-day call that 

the outcome was fine whereas a similar patient seen at two days infection may have been noted.  

 

This has been addressed and clarified in the manuscript. Please see changes under Outcome 

Measures, page 4, paragraph 2. Patients who could not be assessed by 5 days post repair were 

considered lost to follow-up. A stitch abscess present at day 2 would most likely still be manifest at 

day 5.  

 

5. The definition of wound infection includes “other”. What is other (this is a very nebulous definition)? 

Since there are relatively few infections, please describe the wounds that were “other”.  

 

There were no patients designated as “other” in either group by the physicians evaluating the wounds. 

Please see Table 2 that has been added to the manuscript. This further clarifies the criteria for wound 

infections and the numbers in each category.  
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6. The sample size calculation seemed a bit small so I ran a similar calculation based on the 

following: 1) baseline infection rate of 0.07, alpha=0.05, power 0.80 (1-beta), and an absolute 

decrease of 0.03 (down to an infection rate of 0.04) and, 2) the same but using an increase infection 

rate to 0.10. This was a test of two independent proportions using SAS Power and Sample Size 

calculation (chi-square, no continuity adjustment). For scenario 1 the sample size per group was 906 

(total 1812) and for scenario 2 it was 1356 (total 2712). Finally, I re-ran using power of 0.20 and 

Fisher exact. This resulted in 277 patients per group (much closer to your 300 per group but 

significantly underpowered).  

 

We corrected the sample size calculation and statistical analysis to reflect the correct power. Please 

see Sample size calculation and data analysis on page 5, paragraph 1.  

 

Reviewer #2: Professor Ritin Fernandez  

 

1. How was consent from children obtained?  

 

Consent from children was obtained from a parent in all cases.  

 

2. Was the quality of the water checked?  

 

Tap water was obtained from a single designated faucet in the emergency department. Tap water 

from the designated sink was cultured once per month by a Microbiology Reference Laboratory 

(Cypress, CA) for pathogens, including Legionella, and Pseudomonas. There was no growth in any of 

the samples. This information has been added to the methods and results.  

 

3. How many physicians were involved in the study. Was interater reliability of the outcome measures 

assessed? Similarly how many patients provided information over the phone?  

 

There were eight investigators who performed wound assessments for infection. Investigators 

performing the assessments had clear criteria for evaluating the wound and determining evidence of 

infection. All patients included in the study were evaluated in person in the ED and not by phone on 

the primary follow-up.  

 

4. cc has been changed to ml in the text.  

 

Reviewer #3: Ronald Moscati, MD  

 

1. The methods section describes a power calculation that does not appear correct.  

 

The power calculation has been addressed and corrected. Please see above and page 5, paragraph 

1.  

 

2. Can the Results be presented to include the wound infection scoring system that was used and 

described in the Methods?  

 

Wound infection severity results for tap water and sterile normal saline have been added to the 

manuscript and are displayed in Table 2. Please see Table 2 that has been added to the manuscript. 

As shown in the table, the severity of wound infections was similar for both tap water and normal 

saline. Our study was designed to only identify wound infections and did not address specific 

treatments.  
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3. In the Discussion, the section regarding cost advantages of using tap water focuses on the 

difference in cost of the irrigant as used in the study. While the methodology of using the sterile bowls, 

matched volumes and syringe plus catheters has advantages in terms of minimizing differences in 

variables for the study, one of the major advantages of practically using tap water irrigation in the ED 

is the option of having the patient irrigate the wound directly in the sink, particularly for upper 

extremity wounds. This adds even larger additional cost savings in not having to use syringes, 

catheters, bowls or provider time.  

 

This is now addressed in the Discussion section on page 8, paragraph 1. We concur with Dr. 

Moscatie regarding the potential added cost saving by having accessible wounds irrigated directly 

under the faucet. We did not use this technique since our study was designed to specifically control 

for the method of irrigation.  

 

Reviewer #4: Aruna Priya M.A.  

 

1. The major limitation of this study is that the trial appears to be severely underpowered, based on 

the information provided in the manuscript.  

 

The power and sample size issues have been addressed and corrected in the manuscript. Please see 

above (page 4, paragraph 1 and in Discussion on page 6, paragraph 1).  

 

 

2. Given the study dates, how relevant are these results in 2012?  

 

Wound irrigation technique and methods have not evolved or changed since the date of the study. In 

our emergency department, for example, wounds are still irrigated in the same manner, and we use 

tap water as the wound irrigant.  

 

3. In the last discussion paragraph, the authors propose a benefit of tap water as being able to be 

used in developing countries. This may not be a valid extension to the developing world – given that 

water supply and quality varies greatly and many times is reportedly contaminated.  

 

We agree with this criticism, but also feel that water that is adequately disinfected in developing 

countries (many techniques are available such as boiling, filtration, chlorination, iodination, reverse 

osmosis) can be safely used for wound irrigation similar to tap water that is filtered and chlorinated in 

developed countries. A statement regarding disinfecting water prior to irrigation has been added to the 

manuscript. Please see page 8, paragraph 2.  

 

4. In the page with table 1, at the bottom in line 3, the name should read „Fisher‟s exact test‟ and not 

„Fischer exact test‟.  

 

This has been corrected in the legend for Table 1. 
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VERSION 2 – REVIEW 

REVIEWER Ronald Moscati, MD, FACEP  
Clinical Associate Professor  
Department of Emergency Medicine  
SUNY at Buffalo, USA  
 
currently on leave at  
 
Emergency Department  
Rockhampton Base Hospital  
Queensland, Australia  
 
I have no conflicts of interest regarding the contents of this 
manuscript 

REVIEW RETURNED 28-Nov-2012 

 

GENERAL COMMENTS Appropriate revisions have been made to the manuscript.  
I concur with the authors that this study contributes to the existing 
literature that supports tap water as a safe alternative for ED wound 
irrigation. Advocating for the use of tap water could result in 
significant cost savings while potentially improving outcomes.  
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