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In part 1 of our series on biofilms, we learned just how complex biofilms are and how they form and mature. In part 2 

below, we end the series by exploring the potential health problems and risks microbes in biofilms present for both health 

care providers and their patients.

Although numerous studies have documented 

concentrations of DUWL bacteria ranging from 1,000 to 

more than 100,000 cfu/mL of water, relatively few cases 

and outbreaks of illness in patients and dental health care 

workers have been documented compared to other 

health care and municipal settings. One of the reasons for 

this lack of documented infections could be related to the 

fact that most dental practices are in outpatient facilities, 

making an epidemiological link between infection and 

recent exposure to contaminated water during dental 

treatment difficult to establish. Epidemiological and 

scientific follow-up by public health departments and 

health agencies like the CDC have addressed this 

difficulty, and since 2011, there have been two large 

outbreaks involving Mycobacterium abscessus in 

pediatric dental clinics and two individual cases of 

Legionnaires’ disease traced to the dental water used in 

patient care (Table 2).

Most isolated waterborne microorganisms found in municipal water 

supplies don’t present a high infection risk for healthy, immune-

competent people. We’re exposed to many of these aqueous microbes 

from routine contact with colonized water systems and devices, 

including from improperly maintained air conditioning units, hot tubs, 

decorative fountains, indoor misters, and wave pools. It’s important to 

note that an increasingly greater percentage of the population is being 

diagnosed with various immune-compromising diseases and conditions 

(Table 1). The good news is that this population is generally living 

longer, healthier lives — largely because of medical advances and 

treatments. The not-so-good news is these individuals can be more 

susceptible to microbial “opportunistic” pathogens that typically don’t 

cause health problems for immune-competent individuals. A large 

segment of the waterborne agents responsible for clinical infections fall 

into this category (see Part 1 of this series for a listing of these agents).

Credit for dentistry’s concern and subsequent research into infection risks from colonized dental water is traced back to a 

1963 report showing high concentrations of bacteria in high-speed handpiece lines.1 Subsequent studies further 

documented concentrations of dental waterline (DUWL) bacteria that were far higher than the established parameter 

(500 colony-forming units [cfu]/mL) for drinking; representative early references are provided in excellent reviews by 

Mills.2,3

- Neoplasia
- Nutritional deficiencies
- Transplantation
- Aging
- Alcoholism
- Diabetes
- Autoimmune diseases
- Infection (e.g.,  HIV, tuberculosis)
- Prolonged corticosteroid therapy

Table 1. Representative Conditions, 
Diseases, and Other Factors That Can 
Diminish Host Resistance to Microbial 
Pathogens

                                             

                                               

                             
                                           

                                     

                                                                  

                                     
                                                  

                    

                                     
                                                  

                    

                                    
                                              

         

                                       

                                    

                                       

                                                         

                                             

Table 2. Documented DUWL Infection Reports 
(1987-2017)

https://cdn.shopify.com/s/files/1/1941/5603/files/Biofilms-_A_Microbiology_Perspective_Part_1.pdf?v=1624978541


Hospitals and Other Health Care Facilities

Many readers are interested in potential infection risks from contaminated dental water. However, we must 

note that dentistry’s interest and activity in this area is relatively recent, compared with historical problems 

caused by waterborne infections in hospitals and in municipal and environmental sources. Hospitals, in 

particular, contain several water sources, water-related devices, and moist environments that can serve as 

reservoirs for waterborne pathogens.4,5

Unfortunately, outbreaks and infections continue to occur in hospitals and other health care settings. Table 3 

briefly summarizes representative patient infections, etiologies, and microbial reservoirs to provide a glimpse 

into the scope of patient waterborne infection risks from multiple water systems and devices. Additional 

information on the nature and extent of health care waterborne outbreaks and cases can be found in a recent 

comprehensive review.6

                                                      

         

                      
               

            

        

          
                        

           

     
              

                

                
             

            

              

        

                 

             

                

       

             

        

             

          

             

          

            

             

             

                

        

                 

              

      
              

                  

      

       

                 

           

         

             

             

         

                                       
               

        

            

         

        

                 

    
        

          

                 

         
            

                 

             

        

                  

                                                   

Table 3. Characteristics of Representative Waterborne Hospital Outbreaks

Summary

Epidemiologic investigations of waterborne diseases have improved substantially in recent decades. Improved 

epidemiological tracking procedures, as well as improvements in laboratory culture techniques, have allowed 

public health agencies to more rapidly detect and characterize outbreaks. Progress also has been made in 

developing engineering controls, work practice controls, and antimicrobials to help control microbial 

contamination in both public health and health care water supplies. Although multiple options are available for 

different workplaces, developing and complying with a comprehensive strategy is key. Table 4 offers 

suggestions for addressing dental water infection control, but these are not intended to be comprehensive or 

step-by-step protocols. 



1. Planning and Treatment of Water

-Decide what type of products work best in your practice facility

-Apply basic infection control principles

a. Performing initial cleaning of contaminated waterlines is necessary 

before routine application of specific maintenance products

b. Flushing lines with water primarily removes free-flowing planktonic 

microbes and not established biofilm

-Ensure compliance with product manufacturers’ instructions for use (MIFUs)

-Ensure source water for DUWL is clean

2. Follow Daily Best Practices

-Comply with product MIFUs for daily and weekly maintenance

-Don’t use waterline heaters

-When recommended, shock all waterlines to remove biofilm

-Flush DUWLs at the beginning and end of each day for 2-3 minutes

-Flush DUWLs for 20-30 seconds between each patient appointment

-Use sterile water/saline when irrigating open surgical sites and when cutting bone 

during surgical procedures

3. Have a Monitoring System in Place

-Periodically sample dental water sources to ensure that protocols are effective in 

controlling microbial growth to no more than 500 cfu/mL

Table 4: Suggestions for DUWL Infection Control

We want to thank Dr. Molinari for answering our questions, and we invite you to evaluate our wide range of 
products designed to protect clinicians, patients, and the practice during dental procedures. 
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