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Vertical ridge augmentation in large alveolar ridge defects:
two case reports with different graft materials
Jiyeol Bak, Jung-Woo Lee, Joo-Young Ohe, Junho Jung, Min-Ah Kim, Yong-Dae Kwon
Department of Oral and Maxillofacial Surgery, School of Dentistry, Kyung Hee University, Seoul, Korea

Vertical ridge augmentation of atrophic alveolar ridge has always been a challenging surgical technique to surgeon, especially in case
of postoperative large surgical defects. This case reports evaluate two cases of vertical ridge augmentation in severe alveolar ridge defects
using autogenous bone graft and deproteinized bovine bone mineral (DBBM) supported by titanium mesh. Two partially edentulous
patients, presenting the need for vertical ridge augmentation, was treated before implant placement. Surgical procedure was performed
by the same operator. At first case of 8 years follow-up result, an autogenous bone graft was harvested from the mandibular ramus and
covered by DBBM. The other case of 2 years follow-up result was performed by means of particulated bovine bone materials with resorbable collagen membrane. As an option for treatment, it is necessary to consider the shape of the defect is suitable for augmentation or
it can reconstruct the ideal ridge shape for final prosthetic restoration. (JOURNAL OF DENTAL IMPLANT RESEARCH 2019;38(3):68-72)
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INTRODUCTION

To overcome the limitations of autogenous bone grafts,
anorganic xenogenic bone mineral have increased in pop-

One of the important factors for implant placement is

1)
Ⓡ
ularity in bone augmentation procedures . Bio-Oss is

that there must be an adequate volume and height of

deproteinized bovine bone mineral (DBBM), which is

bone to place the implant of the proper length and

tested in various animal models

diameter. However, if the alveolar ridge has severe defect

As such, vertical ridge augmentation has been used in

due to various reasons, such as pre-existed lesion or peri-

various procedures and materials, and several literatures

implantitis, implant placement could be difficult.

have reported promising results

2-4)

and human patients5-8).

7,9-14)

.

Vertical ridge augmentation of atrophic alveolar ridge

In this study, we report two cases of vertical ridge aug-

has always been a challenging surgical technique to sur-

mentation in the posterior maxilla using autogenous on-

geon, especially in case of postoperative large surgical

lay bone graft and DBBM supported by titanium mesh.

defects. Scar formation due to soft tissue adhesion after

CASE REPORT

surgery and lack of soft tissue make this procedure more
difficult. In that case, autogenous bone grafts are still considered

the

gold

standard

in

bone

regeneration

1. Case 1

procedures. However, donor site morbidity, limited

69-year-old female patient presented with discomfort

quantities available, and the need to include additional

to the right maxillary implants. The patient’s chief com-

surgical sites are disadvantages related to autografts.

plaint was implant mobility, gingival bleeding, and pain

Also, autogenous bone grafts often decrease in volume

during occlusion. There were no underlying diseases that

due to resorption.

inhibit bone metabolism and healing, such as osteopo-
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rosis or diabetes. Clinical and radiological examination

removed and the stability of the bone graft was con-

showed several findings, redness of gingiva, swellings,

firmed by panoramic imaging and CBCT.

and severe bone loss around the implants, which are de-

Five months after bone graft, two dental implants were

fined as periimplantitis.(Fig. 1A) Two Implants on right

placed on the right maxillary molar area. The patient was

posterior maxilla were removed. Two months later, fol-

finished with a final fixed prosthesis. During follow-up

low-up panoramic radiography and Cone-beam com-

for 8 years, although marginal bone loss about 1mm was

puted tomography scan were taken to assess the patient’s

observed, signs of periodontitis such as swelling, ecchy-

bone status, and bone grafting was determined.(Fig. 1B)

mosis and pain of gingiva were not found.(Fig. 1F)

Five months after implant removal, bone graft was performed under general anesthesia. Full-thickness buccal

2. Case 2

and palatal flaps were reflected at the recipient site. The

39-year-old male patient presented with a sudden dis-

donor site was the right ascending ramus area. Following

comfort in the right maxillary second molar area.

local anesthesia, a crestal incision was made distal to the

According to the patient statement, about 10 years ago,

second molar implant. The incision followed the direction

there was a history of tooth extraction of the right maxil-

of the ramus was placed. Full-thickness buccolingual

lary second molar in a local practice. There was a lesion

flaps were reflected. With a fissure bur and Lindemann

with fluctuation, and panoramic imaging and CBCT were

drill, a block graft was harvested.(Fig. 1C) The obtained

used for radiographic diagnosis.(Fig. 2A and B) Cyst enu-

block bone was adjusted to fit into the recipient site with

cleation and extraction of the right maxillary first molar

fixation screw and additional particulated xenogenic ma-

under general anesthesia were performed with a tentative

Ⓡ

terial (Bio‐Oss , Geistlich, Wolhusen, Switzerland) was

diagnosis of the right maxillary radicular cyst.

placed at the periphery.(Fig. 1D and E) Then the graft

At 8 months postoperatively, wide range of bone re-

materials were covered by absorbable collagen membrane

sorption pattern was shown at the surgical site (Fig. 2C)

Ⓡ
(Bio‐Gide , Geistlich, Wolhusen, Switzerland).

and bone graft was required first for dental implants.

One month later, fixation screw was exposed. The re-

Following local anesthesia, a crestal incision was made,

cipient site was repeatedly dressed, so cured by soft

maximizing keratinized mucosa on buccal side of the

tissue. There was no evidence of infection at that site.

incision. Additional vertical incision was made and

Four months after the operation, the fixation screw was

full-thickness flap was elevated to expose the bone. The

Fig. 1. (A) Initial X-ray shows severe bone loss around the implants of right posterior maxilla. (B) Two months after removal of two dental
implants. Severe vertical ridge defect is shown. (C) Autogenous block bone is harvested from anterior ascending ramus. (D) The
particulated bovine bone was used to cover the area around the autogenous block bone secured by the screw. (E) Panoramic
radiograph after bone graft. (F) After 8-years, marginal bone resorption was observed within 1 mm.
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Fig. 2. (A) Preoperative X-ray, radiolucent cystic lesion is shown on the right posterior maxilla. (B) Preoperative CBCT shows cystic lesion
with perforation of buccal and palatal cortical bone. (C) 8 months after cyst enucleation on the right posterior maxilla. (D) Titanium
mesh is fixed in order to contain and to protect the bone graft. (E) Coronal view of postoperative CBCT shows the titanium mesh
maintaining space. (F) Panoramic image of two-years after prosthetic rehabilitation.

flap was elevated on the palatal and buccal aspect of the

prosthesis at the original position of the tooth. In cases

alveolar ridge. All fibrous tissue and soft tissue over the

where the bone is resorbed vertically, bone graft may be

exposed ridge were removed. The titanium mesh was

performed at the time of implant placement, or, in severe

contoured to fit the shape of the ridge and secure the

cases, placement of implant may be performed after bone

space. The DBBM was mixed with concentrated growth

graft to obtain a vertical height of bone at which the im-

factor. Then the mixed graft material was placed at the

plant is to be implanted.

recipient site. The mesh was fixed with tenting screw.(Fig.
Ⓡ

There are some varieties of defect situations with in-

2D) Resorbable collagen membrane (Bio-Gide , Geistlich,

creasing complexity ranging from fenestrations, to de-

Wolhusen, Switzerland) covered to prevent soft tissue in-

hiscences, to lateral deficiencies, and to vertical deficien-

growth, and then the flap was sutured. Post-operative

cies including combinations of these. In this situation,

CBCT was taken to confirm that the titanium mesh was

vertical ridge augmentation is a very challenging task for

well maintained.(Fig. 2E)

clinicians and it is difficult to make predictable results in

The titanium mesh was removed about 8 months after

15)
all cases . In addition, the patient’s condition may also

the surgery, and two dental implants were placed in a

be an important factor in determining the success rate of

separate procedure. Four months after the placement of

this procedure. Patients who take bisphosphonate drugs

two implants, the healing abutment was connected. There

for the treatment of osteoporosis that inhibits bone me-

were no significant complications such as marginal bone

tabolism or have diabetes that deterrents bone healing

loss on clinical and radiographic examinations. Two-years

should be adequately consulted with physicians and eval-

follow up panoramic image shows stable state of

uated prior to surgery. One of the important local con-

implants.(Fig. 2F)

ditions for predictable result is the defect type which has
enough bony walls that can contain the bone to be im-

DISCUSSION

planted, so it is necessary to select a suitable patient and
method.

As the time passes after the loss of the teeth, it shows

Rocchietta et al. reported that the amount of vertical

resorption of the alveolar bone, and there are many cases

bone that can be obtained by bone regeneration is about

where the bone is insufficient to perform the implant

2 to 8 mm, and when implants were placed in this area
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adequately, bone absorption of 1.27 to 2.0 mm was ob-

Yet, Vertical ridge augmentation presents high compli-

served during 1 to 7 years of follow-up. Also, a broad

cation rate and partially evidence-based because of lim-

range of complications (0∼45.5%) with vertical ridge

20)
ited literatures . Although two patients in this report did

15)
augmentation was reported . Although not shown in the

not develop any unusual complications such as abnormal

case of this study, the most common complication was

bone resorption on the radiographs taken during 2∼8

barrier membrane exposure and its sequelae, which in

years follow up after surgery, it is necessary patients who

some patients prevented implant placement. However,

have treated implant placement following the vertical

the exposure of titanium mesh did not appear to affect

ridge augmentation should be done long-term ob-

the final result.

servation for complications, including marginal bone

There are a variety of augmentation materials available

resorption. As an option for treatment, it is necessary to

with different biologic and mechanical properties includ-

consider the shape of the defect is suitable for augmenta-

ing particulate xenogenic materials and intraorally har-

tion or it can reconstruct the ideal ridge shape for final

vested block bone grafts. The most popular vertical ridge

prosthetic restoration. In conclusion, the difference in ma-

augmentation procedure is the use of autogenous bone.

terial in the vertical ridge augmentation procedure is not

The autogenous bone has osteogenic potential, but con-

significant, but it is more important to confirm the type

tinuously resorbed, so the volume stability cannot be

of defects first and to evaluate whether promising results

7,16)

guaranteed

.

can be obtained.

On the other hand, one of the bone substitutes developed to compensate for this drawback is an anorganic
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