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Decision Tree for Vertical Ridge Augmentation
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After extraction, the alveolar ridge
undergoes significant resorption.
The estimated 40% loss of ridge
height presents a significant chal
lenge to implant placement.1• Over
2

the long term, the prevalence of
Vertical ridge augmentation (VRA) procedures before or during dental implant
placement are technically challenging and often encounter procedure-related
complications. To minimize complications and promote success, a literature
search was conducted to validate procedures used for VRA. A decision tree

based on the amount of additional ridge height needed (< 4, 4 to 6, or> 6 mm)
was then developed to improve the procedure-selection process. At each
junction, the clinician is urged to consider anatomical, clinical, and patient
related factors influencing treatment outcomes. This decision tree guides
selection of the most appropriate treatment modality and sequence for safe,
predictable management of the vertically deficient ridge in implant therapy.
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peri-implantitis is high, affecting up
to half of all implants.3 Both implant
position and history of regenera
tion increase peri-implantitis risk, so
careful treatment planning is key.4
Options include rebuilding height
using vertical ridge augmentation
(VRA) or placing a short implant.
This article introduces a guide for
successfully managing the vertically
deficient ridge.

Vertical Ridge
Augmentation Techniques
Strategies in this guideline for VRA
include

distraction

osteogenesis

(DO), onlay grafting (OG), and guid
ed bone regeneration (GBR).
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Distraction Osteogenesis
DO consists of surgical delineation
of a bone segment followed by
slow separation from basal bone,
allowing new bone fill.5 DO is lim
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ited to vertical augmentation. 6 Due
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deficiencies.

to the complexity of DO, the au
thors do not recommend this pro
cedure except for severe vertical
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Fig 4 Guided bone regeneration (GBR) for large vertical ridge augmentation (VRA). (a) Initial defect exceeds 10 mm. (b) Grafting with
combination of autogenous graft and deproteinized bovine bone mineral (DBBM) (Geistlich). (c) Fixed (Master-Pin-Control Bone Management
System, Meisinger) nonresorbable high density titanium-reinforced polytetrafluoroethylene (PTFE-TR) membrane (Cytoplast Ti-250 Titanium
Reinforced, Osteogenics Biomedical) PTFE-TR membrane overlaid by collagen membrane to improve tissue tolerance of fixation screws.
(d) Vertical ridge height gain > 10 mm 24 months after VRA. (e) Radiograph at 8 years after final implant-supported restoration (Branemark
System, Nobel Biocare).

Medium Apicocoronal Elevation
GBR may be used predictably for

medium defects (4 to 6 mm) with

flap or screw exposure, so it may be

augmentation procedures over 1 to

For absorbable and nonresorbable

considered.21

preferable to use PTFE-TR (Fig 3).
barriers, rigid fixation maximizes sta

2 years, so short implants should be
GBR using a nonresorbable

adherence to the PASS principles.12

bility. While VRA requires significant

membrane

after 6 to 9 months to allow graft

closure, free soft tissue grafting after

ferred choice for large VRA.17,

Implant placement should be staged

maturation.

19-22

Nonresorbable sta

ble membrane devices are preferred.
The combination of PTFE-TR, DBBM,

flap advancement to obtain passive

VRA may be used to reestablish ves
tibular depth and KM width.21

Autogenous OG is another op

with

a

Ti-reinforced

framework (Fig 4) may be the pre
18 20 2

,

- 2

A challenging area for primary clo

sure is the maxillary anterior. A
classification based on amount of

and particulate autogenous graft

tion for medium VRA. Overall, OG

VRA, presence of horizontal ridge

5.45 mm with no complications.1

ond to DO (8.1%), although the av

performed, periosteum status (na

(96.32%).8 Clinician skill is key when

depth guides flap management to

was used for a mean vertical gain of
8

Cases with a thin gingival bio

type may consider use of an ab

sorbable CM alone or layered over

a nonresorbable barrier to improve

has a high complication rate, sec

erage implant survival rate is high

considering this technique.

tissue tolerance. Since CM are non

Large Apicocoronal Elevation

space maintenance. However, screws

VRA in large (> 6 mm) cases may re

rigid, tenting screws may enhance

can create pressure spots, leading to

quire extensive soft and hard tissue

deficiency, history of regeneration

tive versus scarred), and vestibular

maximize success of GBR.20

DO is another option for se

vere defects, with the largest height

gain (mean 7.08 mm) but the high
est complication rate

Complications

include

(22.4%).8-1 3
fracture,
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mechanical problems, hypoesthesia,

es. This approach is case-specific: in

challenges, the implant survival rate

cians must consider their own ex

sorption than OG. This procedure

preferences and health concerns.

and implant

failure.8

Despite these

is high and there may be less re

addition to anatomical factors, clini

perience and skill level and patient

should be reserved for the most se

This guideline allows judicious se

Finally, OG may be considered

techniques for successful outcomes.

vere cases.

for large VRA.34 Due to donor site

morbidity, short implants should

lection

of vertical

augmentation

be considered.35 Long-term implant
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