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Time (seconds) Event

<1 PDL fluid incompressible, alveolar bone bends,
piezoelectric signal generated

1-2 PDL fluid expressed, tooth moves within PDL
space

3-5 PDL fluid squeezed out, tissues compressed;

immediate pain if pressure is heavy

PDL, Periodontal ligament.
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Physiologic Response to Sustained Pressure Against a Tooth

TIME
Light Pressure Heavy Pressure Event
<1 second PDL fluid incompressible, alveolar bone bends, piezoelectric signal generated
1-2 seconds PDL fluid expressed, tooth moves within PDL space
3-5 seconds Blood vessels within PDL partially compressed on pressure side, dilated on tension side; PDL fibers and
cells mechanically distorted
Minutes Blood flow altered, oxygen tension begins to change; prostaglandins and cytokines released
Hours Metabolic changes occurring: chemical messengers affect cellular activity, enzyme levels change
~4 hours Increased cAMP levels detectable, cellular differentiation begins within PDL
~2 days Tooth movement beginning as osteoclasts and osteoblasts remodel bony socket
3-5 seconds Blood vessels within PDL occluded on pressure side
Minutes Blood flow cut off to compressed PDL area
Hours Cell death in compressed area
3-5 days Cell differentiation in adjacent narrow spaces, undermining resorption begins
7-14 days Undermining resorption removes lamina dura adjacent to compressed PDL, tooth movement occurs

cAMPF, Cyclic adenosine monophosphate; PDL, periodontal ligament.
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V=R Optimum Forces for Orthodontic
LEMN Tooth Movement

Type of Movement
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Force® (gm)

Tipping 35-60
Bodily movement (translation) 70-120
Root uprighting 50-100
Rotation 35-60
Exirusion 35-60
Intrusion 10-20

*Values depend in part on the size of the tooth: smaller values are appropriate for incisors,
higher values for multirooted posterior testh.
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