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IntroductionIntroduction

►► Unfocused shock waves are increasingly being Unfocused shock waves are increasingly being 
used to promote hard and soft tissue healing used to promote hard and soft tissue healing 
using low energy and low pulseusing low energy and low pulse

►► Previous studies have shown bactericidal activity Previous studies have shown bactericidal activity 
of focused shock wavesof focused shock waves

Lithotripter; 0.96mJ/mmLithotripter; 0.96mJ/mm22; 1000; 1000--4000 pulses4000 pulses

►► No studies to date have examined the No studies to date have examined the 
bactericidal effects of unfocused shock waves at bactericidal effects of unfocused shock waves at 
lower energy and pulse levelslower energy and pulse levels



Materials and MethodsMaterials and Methods

►► Shock wave treatmentShock wave treatment
DermagoldDermagold®®, MTS (Konstanz, Germany), MTS (Konstanz, Germany)
00--500 pulses500 pulses
Energy Flux Density (EFD): 0.12mJ/mmEnergy Flux Density (EFD): 0.12mJ/mm22, 0.22mJ/mm, 0.22mJ/mm22, , 
0.30mJ/mm0.30mJ/mm22

►► BacteriaBacteria
Gram positiveGram positive
►►Streptococcus Streptococcus mutansmutans, , ActinomycesActinomyces naeslundiinaeslundii, Staphylococcus , Staphylococcus 

aureusaureus,,
Gram negativeGram negative
►►PorphyromonasPorphyromonas gingivalisgingivalis ((++ capsule),capsule), FusobacteriumFusobacterium nucleatumnucleatum,,



Materials and MethodsMaterials and Methods

►► Bacteria grown to late log, early stationary Bacteria grown to late log, early stationary 
phasephase

►► Bacteria counted using a Bacteria counted using a PetroffPetroff--HausserHausser
chamberchamber

►► 3ml (13ml (1--3 x 103 x 1055 bacteria/ml) of culture placed in a bacteria/ml) of culture placed in a 
finger pouch of a sterile surgical glovefinger pouch of a sterile surgical glove

►► Each sealed pouch treated with ESWTEach sealed pouch treated with ESWT
►► 0.1ml aliquot aseptically removed every 100 0.1ml aliquot aseptically removed every 100 

pulses for culturing and enumerationpulses for culturing and enumeration



ResultsResults
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Figure 1: Effect of Unfocused ESWT on Gram Positive Bacteria
S. mutans ATCC # 25175.
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A. naeslundii ATCC # 49340 
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Figure 2: Effect of Unfocused ESWT on Gram Positive Bacteria 
A. naeslundii ATCC # 49340



S.aureus ATCC # 12600 
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Figure 3: Effect of Unfocused ESWT on Gram Positive Bacteria
S. aureus ATCC # 12600



P. gingivalis 381
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Figure 4: Effect of Unfocused ESWT on Gram Negative Bacteria 
P. gingivalis 381
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P. gingivalis  W83 ATCC # BAA-308

0

20

40

60

80

100

120

140

160

0 100 200 300 400 500
Number of Shock w aves pulses

C
FU

 (%
 C

on
tr

ol
)

EFD = 0.3 mJ/mm2
EFD = 0.22 mJ/mm2
EFD = 0.12 mJ/mm2

Figure 5: Effect of Unfocused ESWT on Gram Negative Bacteria
P. gingivalis W83 ATCC # BAA-308



F. nucleatum ATCC # 25586 
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Figure 6: Effect of Unfocused ESWT on Gram Negative Bacteria 
F. nucleatum ATCC # 25586



ConclusionsConclusions

►►Unfocused shock waves, at energy levels Unfocused shock waves, at energy levels 
and pulse frequencies frequently used to and pulse frequencies frequently used to 
promote healing of soft and hard tissue promote healing of soft and hard tissue 
lesions, lesions, 

are bactericidal for selected Gram positive and are bactericidal for selected Gram positive and 
Gram negative bacteria.Gram negative bacteria.
can disrupt bacterial aggregates potentially can disrupt bacterial aggregates potentially 
making them more susceptible to antibacterial making them more susceptible to antibacterial 
treatmenttreatment
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