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for all the weekends I stole from them to devote 
myself to work, courses and congresses.

I dedicate it to the memory of my parents, especially 
my father, he wrote poetry, I’ve always had a more 

scientific than romantic soul so I hope he will be proud 
of me even though I wrote about bone, 
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This book is the result of Roberto Rossi’s passion for the clinic and for teaching, a great 
person and an excellent clinician.
I have been able to appreciate his qualities over the many years since his return from 
Boston University, where in the same school, even if at different times and thanks to Morris 
Ruben, great master of histology, we learned the biologic and histologic principles and 
healing mechanisms of periodontal therapy.
 
With the utmost attention and desire to clarify the various aspects of bone regenerative 
surgery, Roberto wanted to analyze the different methods for regenerating tissue and 
share the “tips and tricks” of the many techniques available today with colleagues.
 
With the highly explanatory material and video demonstrations in this book, Roberto shares 
his passion for periodontal therapy, combining his own experience and expertise with that 
of his colleagues, spreading knowledge for the benefit of colleagues and patients.
 
Congratulations, Roberto!
Thank you for your exemplary commitment. 
 

With love, respect, and friendship,
Giano Ricci, MD, DDS, MScD

foreword
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The regenerative therapy called guided bone regeneration (GBR) was introduced about 30 
years ago, exactly at the same time when I was completing my studies and specialization.
Over the course of these 30 years, I have had the good fortune to experiment with many 
of the different techniques developed by experts and to accompany them with the use of 
many different biomaterials that have been introduced by manufacturers in the industry.
Materials and methods have changed substantially, even if the biologic principles are and 
will always remain the same.
The advent of new technologies, from CBCT to digital technologies, have provided clini-
cians with very sophisticated new tools capable of facilitating the diagnosis and treatment 
planning of cases, from the simplest to the extremely complex ones.
The dental literature has widely covered the topic over these 30 years with publications 
in journals and books. However, these publications were often sponsored by companies 
and/or producers of a material or biomaterial.
Having the good fortune to participate in international courses and congresses around the 
world, over the years, I have been able to personally meet many of the experts in these 
issues and to engage in constructive discussions with them.
The pandemic was a sad period for humanity, but it gave us the opportunity to stop and 
be able to reflect, read, and review the available literature.
This gave rise to the idea of creating a book that would collect the ideas of clinicians 
whom I considered to be the most representative and experts in the various regenerative 
techniques. It would provide details to other colleagues about how different materials 
and methods could be applied with similar results, ranging from the use of autogenous 
bone to most of the best biomaterials offered by the market. It would be the first book to 
present all the different types of available grafting materials and techniques in one place. 
The result was a sort of recipe book, which explains each technique and describes the 
strengths, advantages, weaknesses, and limits of interventions performed with the same 
technique but with different products. I hope this will encourage readers to have the same 
curiosity that I have always had in venturing out to always test new technologies while also 
respecting the rules of the game.
All the Authors have added video tutorials of the individual step-by-step procedures in 
most of the chapters in the hopes that it will help to explain the tips and tricks of GBR and 
provide readers better predictability when they treat reconstructive surgery cases.

Roberto Rossi

preface



VII

I would like to thank all those who have in any way influenced my career and my choices, 
especially in work.
I would like to start with Prof Giorgio Blasi, who triggered my interest in periodontology, 
and Prof Hyman Smukler, who was my teacher for 3 years at Boston University, as well 
as Prof Morris Ruben, Dr Zeina Majzoub, and Dr Veronique Cohen. They have instilled in 
me the desire to always be precise and excellent in all aspects of the surgical phase of 
treatment and in case documentation.
I also want to thank Dr Giano Ricci, who welcomed me into his office when I was still a 
“kid” and was a guide for 30 years, a friend, and a fantastic adviser. I can’t even enu-
merate all the colleagues and friends from whom I learned many of the tips and tricks 
you’ll read in this book because that alone could fill a whole chapter. I would like to 
make a dedication to all those people who have worked in my clinics over the years and 
have helped me build many of the cases you will see in the book; Nadia, Luisa, Vanda, 
Deborah, Francesca, and Milva, without your constant help everything would have been 
harder. And then I cannot fail to thank my current “team”: Dr Alessandro Conti and Davide 
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PALATAL BONE BLOCK GRAFT
Autogenous bone remains the gold standard in bone 
augmentation techniques. However, the second site 
morbidity remains a barrier to this technique for cli-
nicians and patients. The palate presents a unique 
opportunity when augmenting the anterior maxil-
la. Alfaro-Hernandez et al2 were the first to use the 
palate to harvest cores of bone as a socket pres-
ervation technique in the same site as an extracted 
tooth. The cores were removed with a trephine and 
secured into the extraction socket with a mallet. The 
method showed successful outcomes and bone vol-
ume maintenance to place implants. Hassani et al,1,3 

measured the bone volume in dry skulls and offered 
the anterior palate as a viable option for autogenous 
bone harvesting. Gluckman et al4 utilized trephines 
and piezoelectric surgery to harvest bone blocks from 
the palate. This case series illustrated the successful 
use of bone blocks to augment dehiscence defects 
in the anterior maxilla with a 1- to 6-year follow-up. 
This technique was later modified to incorporate the 
split bone block technique described by Khoury.5 The 
palatal bone is a dense cortical bone with an underly-
ing layer of medullary bone similar to the symphysis.  
The palate proves to be an area where one can 
harvest bone cores or plates with a trephine, bone 
blocks using piezoelectric surgery, or autogenous 
bone scrapings using bone harvesters like the 
AutoMax (MegaGen). The bone can be utilized as 
a solid block or mortised into particulate bone and 
used for guided bone regeneration (GBR) techniques. 
Trephines can be used perpendicularly to the palatal 
surface if the roots are out the way or parallel to the 
palate if the palate is very deep with a prominent pal-
atal shelf. Piezoelectric surgery is a safer option for 
harvesting as it allows guidance of the cutting surface 
away from the underlying roots. In a triangular palate, 
the initial occlusal incision is vertical and parallel to 
the root surfaces; the two vertical releasing cuts and 
the apical cut are perpendicular to the bone surface. 

This will provide a triangle-shaped block that can be 
further shaped to fit the defect or split into two to 
create two plates for the split bone block technique. 

Anatomical limitations
When harvesting from the palate, care should be 
taken not to damage any underlying structures, like 
the teeth, sinus, nasal passages, and incisive canals. 
CBCT analysis of the area is essential to familiarize 
oneself with the local anatomy and prevent acciden-
tal damage to the vital structures. Perforation of the 
sinus or nasal passage has no long-term complica-
tions. The short-term complication is bleeding, which 
needs to be addressed before final closure of the 
flap. Damage to the adjacent teeth is permanent and 
must be avoided. Teeth in labioversion with the roots 
situated buccally usually present the safest area of 
harvest as they are distant from the palate, providing 
room to harvest. In cases where the palate is highly 
vaulted and the alveolus walls are parallel, the roots 
are incredibly close to the palatal bone. They, there-
fore, cannot be used as a harvest site unless it is an 
edentulous area. A more triangular palate is ideal as 
the teeth are buccally positioned, and the broad base 
provides a perfect spot from which to harvest the 
bone. In edentulous areas, all cuts can be perpendic-
ular to the palatal surface.

Flap management
The most straightforward flap for palatal bone har-
vesting is a sulcular flap that extends from premo-
lar to premolar. Alternatively, a releasing incision can 
be made; however, it is essential to ensure that the 
release is made to create a broad base. Releasing 
straight down the palate creates a narrow-based flap, 
which carries the risk of flap necrosis due to poor 
blood supply. The flap can be sutured using simple 
interrupted sutures or a continuous suture.  
 Case report 1: Figs 1 to 36. 
 Case report 2: Figs 37 to 75.
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The fixed partial denture on these teeth had been 
present for a few years and had begun coming 
loose. It was decided that an implant should be 
placed in the right central incisor area with single 
crowns on the adjacent abutments to reduce the 
stress on the left central incisor, which had a large 
post and core, and to facilitate easier oral hygiene 
with single crowns to replace the fixed partial den-
ture. Clinical and radiographic examination revealed 
the adjacent right lateral incisor and left central inci-
sor to be healthy and stable (Figs 4 and 5). 
CBCT analysis revealed a resorbed ridge in the area 
of the right central incisor, requiring bone augmen-
tation to create stable bone to surround the implant 
(Fig 6). The vertical height of the bone was ade-
quate, so only buccal augmentation was required 
(Figs 7 and 8).
Medical history: No contributing medical history. 
The patient was healthy, on no medications, and had 
no contraindications to any surgical procedures.
Esthetic needs: Although the teeth involved were 
anterior teeth, he had a very low lip line, and hence 
the gingival margins and gingival levels did not play 
a significant role in the decision making for the case. 
The only esthetic factor was his incisal line, which 
was managed by his referring dentist.  

Proposed treatment plan 
Placement of an implant in the right central incisor 
area with the simultaneous autogenous bone graft 
at the time of implant placement was proposed. Due 
to the favorable anatomy, the palate was chosen as 
a harvest site for an autogenous Khoury bone block.  
The graft site would be left for about 4 months for 
bone healing and implant integration before the im-
plant was exposed using an esthetic tunnel expo-
sure technique, followed by the fabrication of a pro-
visional crown to allow the correct contouring of the 
soft tissue prior to the final crown placement.  

Surgical technique
Topical anesthetic was applied to the buccal and 
palatal areas of the anterior maxilla prior to the appli-
cation of local anaesthesia. Articaine 4% was used 
to anaesthetize the area. Local infiltration was pro-
vided on the buccal and palatal aspects. The palate 
was anesthetized from the first molar to the first mo-
lar on both sides of the palate to ensure profound 
anaesthesia of the palate during surgery.
A crestal incision was made, followed by two vertical 
releasing incisions by direct extension. This means 
the releasing incisions were not one tooth’s distance 
away on either side but rather a direct extension 

Patient age 39, male
The patient was referred with a provisional three-unit partial denture from the maxillary right lateral incisor to 
left central incisor with a pontic in the right central incisor area (Figs 1 to 3).

CASE REPORT

1
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more.  Once the bone plates had been prepared, the 
implant was placed into the osteotomy (Fig 12). The 
implant is not placed before the bone harvesting, as 
the harvesting of the plate may lead to the piezo-
electric device accidentally contacting the implant. A 
cover screw is placed following implant placement, 
and the bone plates were shaped to their final con-
tour to fit the defect (Fig 13). Care should be taken 
to ensure that there is at least 2 mm between the 
plate and the implant. The plate should not be cal-
culated as part of the 2 mm, as the bone in the plate 
is nonvital and will resorb over time. 

The plate was secured with two 1-mm bone screws 
(Ustomed) to secure the plates (Figs 14 and 15). 
Care must be taken to ensure the adjacent teeth 
are not damaged during drilling and placement. The 
shortest screws should be used to ensure this. The 
longer the screw, the higher the risk of hitting a vital 
structure.  
The block was then smoothed off with a round di-
amond bur in a straight handpiece. Do not use a 
tungsten carbide drill for this as it can vibrate the 
plate loose. The bone chips were then packed be-
tween the plate and the implant (Fig 16).

11 Palatal view with flap raised and block outlined by the piezoelectric surgical instrument. 12 Implant in 
position with large buccal dehiscence defect. 13 The split palatal block has been shaped and sized to fit the 
defect. 14 Bone plate screwed into place, leaving at least 2 mm between the plate and the implant; 1-mm 
screws are used. 15 Buccal view showing complete coverage of the buccal defect. 16 Occlusal view with 
the autogenous bone chips packed into the gap created between the plate and the implant.

15 16

13 14

11 12
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28 Individual provisional crowns in place to shape the soft tissue. 29 Occlusal view of the soft tissue devel-
opment after removal of the provisional crown.

28 29

30 Reshaped provisional crown to correct the soft 
tissue zenith. 31 Buccal view showing the final 
crowns 8 years later. 32 Lateral view showing excel-
lent soft-tissue contours and emergence profile.

30

31

32

The final result reflects the attention to detail of each 
step in the process (Figs 31 to 34). The CBCT imag-
es (Figs 35 and 36) show excellent bone conditions 
many years after the final restoration. 
The stability of the soft tissue contour is a result of 
long-term bone stability as well as the augmented 
soft tissue, which protects the underlying bone.

Indications
This technique is possible with any single anterior 
tooth that requires GBR as long as the palatal anat-
omy allows safe bone harvesting. If not, then an al-
ternative site needs to be chosen.
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 The screws are removed at surgery, and the oste-
otomies are prepared using osseodensification burs 
to enhance bone quality further.7 The implants are 
covered and allowed to heal for 3 months before ex-
posure and soft tissue development are carried out. 
At exposure, connective tissue grafting is performed 
to further augment the soft tissue profile.
Impressions are taken for provisional crowns or par-
tial dentures at the exposure appointment based on 

the Digital Smile Design (DSD) protocol developed 
by Coachman.8

The provisional prosthesis is seated no more than 
48 hours after the surgery. This allows the soft tissue 
to be molded by the apical portion of the provisional 
prosthesis, which creates the ideal soft tissue curves 
for the final restoration.  
The soft tissue is left to heal for about 3 months be-
fore the final crowns are placed.   

1. When splitting the bone block, make an initial shallow cut to line up all the surfaces. Then the deeper cut can
be made, which will guide the thickness of the plates, and a more even split will result.

2. Use nonresorbable monofilament sutures to ensure the stability of flap closure during the entire duration of
healing. Removal of the sutures also provides an opportunity to assess healing.

+
Tips & Tricks

C
A

S
E

 R
E

P
O

R
T

 1



Chapter 12

Roberto Rossi and Edoardo Foce

Cortical lamina  
xenogeneic bone  
membrane: indications, 
contraindications,  
and limitations



181

CORTICAL LAMINA XENOGENEIC BONE MEMBRANE

One of the goals of guided bone regeneration (GBR) 
has been to find a bone substitute that could spare 
patients from needing an intraoral donor site.
Costa Mendes et al, in a 2016 paper reviewing lit-
erature from 1990 to 2015, indicated that intraoral 
sites became more popular after grafts from the iliac 
bone crest and calvarium showed various degrees 
of morbidity. Harvesting from the mandibular sym-
physis was not very popular, while the mandibular 
ramus harvest had the lowest complication rate and 
was better accepted.1

Nevertheless, the introduction of high-performing 
biomaterials has challenged the need to resort to 
autogenous grafts.
In 2016, Rombouts et al studied the angiogenic po-
tential of three different biomaterials of xenogeneic 
origin: porcine, bovine, and equine.2 
Two of the three materials showed significantly en-
hanced vascular endothelial growth factor (VEGF) 
secretion by periodontal ligament cells, and an in-
crease in endothelial cell proliferation was observed 
in cultures with both porcine and equine xenograft 
conditioned media. 
Angiogenesis was stimulated by these two materi-
als, as demonstrated by an increased formation of 
capillary-like structures. 
Another interesting study, conducted by Figuereido 
et al in 2010, evaluated in vitro the physiochemical 
characterization of biomaterials commonly used in 
dentistry as bone substitutes, comparing them to 
human bone.3 The selected materials were available 
in granules from different biologic origins: bovine, 
porcine and coralline. 
Natural and calcined human bone was used for 
comparison purposes. Emphasis was placed on 

the measurement of various morphostructural prop-
erties, such as particle size, porosity, density, and 
specific surface area. 
These properties are crucial to obtaining a full inter-
pretation of the in vivo performance. 
The porcine-derived biomaterial was the one show-
ing a behavior more similar to human bone. The cor-
tical lamina is produced by the same company, and 
with the same process used for the bone grafts used 
in the previous studies, and it is made of collagenat-
ed porcine bone in three versions: one curved, one 
soft, and one rigid.
This chapter evaluates the curved version, while the 
soft and rigid will be analyzed in chapters 2, 10, 12-
15 of this book. 
The first clinical evidence of the cortical lamina used 
in humans was published in a multicenter study by 
Pagliani et al in 2012. 
The study involved 19 patients treated with the cor-
tical lamina for lateral ridge augmentation to improve 
the performance of sinus elevation and to replace 
the bone window. The reported success was 91%, 
as in one case of maxillary sinus augmentation, the 
procedure resulted in an insufficient bone gain. The 
histology taken showed bone condensation prop-
erties and indicated that the lamina resorbed over 
time.4

In 2013, Wachtel et al published a case series de-
scribing the use of the bone lamina technique to per-
form lateral ridge augmentation. The patients were 
treated with a combination of the soft lamina and 
xenogeneic bone particles.
The authors measured the volumetric changes by 
means of CBCT and took biopsies at the time of 
implant placement.
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The results showed a sufficient bone structure for 
safe implant placement without the need for any fur-
ther augmentation. Histologic sections demonstrat-
ed new bone formation, and the bone shield com-
pletely resorbed. 
Their conclusion was that the bone lamina has the 
biologic and mechanical properties necessary to 
perform hard tissue augmentation.5

In 2016, Rossi et al carried out a study in which 
15 implants were placed in the atrophic posterior 
mandible of 8 patients after their ridge defects were 
corrected by mean of the cortical lamina.6 These 
patients were treated with a mixture of autoge-
nous bone and blood clot mixed with collagenated 
porcine xenograft covered with the curved lamina; 
after healing periods of 6 to 8 months, implants 
were inserted in the areas where regeneration took 

place, and biopsies were taken from the osteotomy 
sites. All 15 implants achieved osseointegration and 
showed no modification of their crestal level up to 1 
year after loading. 
Biopsies showed that areas augmented with the 
cortical lamina presented new vital bone. 
The surgical technique for the application of the cor-
tical lamina, from planning to execution to follow-up, 
was described step-by-step and in detail by Rossi 
et al in 2017.7

More recently, Rossi et al described the different 
types of available bone lamina and the precise indi-
cations and performances of each individual type.8

 Case report 1: Figs 1 to 41.

 Case report 2: Figs 42 to 60.
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Her maxillary right premolars and first molar, maxil-
lary left second molar, and mandibular left third mo-
lar were considered hopeless. The patient present-
ed with a severe horizontal defect in the area of the 
missing maxillary left premolars, and at the time of 
the first consultation, a severe vertical defect was 
anticipated following the removal of the maxillary 

right premolars and first molar (Figs 1 and 2). Some 
restorative work was needed as well but would be 
provided by the referring colleague.
Medical history: No significant findings.
Medications: Pain killers sometimes for headaches.
Esthetic needs: Not particularly interested in es-
thetics but wanted to improve function.

Patient age 58, female
The patient was referred by her general dentist, with a diagnosis of localized severe periodontitis, missing 
maxillary left premolars, and missing mandibular left molars.

CASE REPORT

1

1 Initial panoramic radiograph.
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2 Detail of the maxillary right quadrant. 3 Buccal view of the maxillary right quadrant before extraction of the 
premolars and first molar.

2 3

4 Buccal view of the defect in the right maxilla following extraction. 5 Measurement of the mesiodistal ex-
tension of the defect. 6 Measurement of the apicocoronal extension of the defect.

4 5

Proposed surgical treatment plan (after oral hy-
giene assessment): In the right maxilla, extraction 
of the premolars and first molar and ridge augmen-
tation with the cortical lamina (curved). 
Upon healing, placement of two implants, then res-
toration with screw-retained restorations. In the left 
maxilla, insertion of two implants in the sites premo-
lar sites and simultaneous horizontal ridge augmen-
tation. Extraction of the third molar, and placement 
of two crowns on the premolars. In the left mandible, 
extraction of the third molar with a single implant in 
the second molar site and a single crown.

Surgical technique
Local anesthesia (articaine with 1:200,000 adren-
aline) was administered with palatal infiltration us-
ing the anterior middle superior alveolar (AMSA) 
technique.9

Teeth were extracted carefully, and full-thickness 
flaps (buccal and lingual) were elevated to expose 
the underlying defect. All granulation tissue was 
carefully removed, and the defect was measured 

(Figs 3 and 4). The defect extended mesiodistally 
for more than 15 mm, and the apicocoronal dimen-
sion had a vertical component of 14 mm (Figs 5 and 
6). The buccal and lingual walls were completely de-
stroyed, leaving a completely three-dimensional le-
sion. In cases like this, the curved lamina represents 
the easiest solution because of its flexibility, rigidity, 
and ability to maintain space (Fig 7).
The curved lamina can be bent and adjusted to the 
local anatomy. The only important precaution is to try 
to keep it as dry as possible, avoiding soaking it with 
blood and or saliva until sutures are placed. Since it 
is made of bone, the lamina should be trimmed with 
utility scissors instead of surgical scissors or with 
disks mounted on a handpiece.
Once the lamina was properly shaped and trimmed 
to adapt to the local anatomy, it was inserted to 
create the new ridge. It was attached to the buc-
cal bone with two pins made out of cortical bone 
by CAD/CAM and reflected buccally (opened like a 
book) to allow placement and proper packing of the 
graft (OsteoBiol mp3, Tecnoss; Figs 8 to 12).

6
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7

8

10 Defect before grafting. 11 Graft material (OsteoBiol mp3) mixed with blood clot in place. 12 Lamina in 
its final position.

9

10 11 12

7 Curved lamina after trimming. 8 Lamina fitted into 
the defect. 9 Cortical bone pins. 
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IMMUNE MODULATION WITH CALCIUM PHOSPHATE ALLOPLAST

Since the late 1980s, the use of a barrier membrane—
either resorbable or nonresorbable—has been advo-
cated for use with particulate graft materials, espe-
cially xenografts. This has been termed guided bone 
regeneration (GBR) by Christer Dahlin and followers, 
and the membrane was seen as essential to both 
stabilize the graft material and prevent soft tissue in-
growth. In 2001, the author, amongst others, began 
working on making particulate grafts stable as well 
as having an incorporated barrier function, thereby 
dispensing of the need for a membrane. Since then, 
the author has completed nearly 7,000 grafts with-
out a membrane and published a 10-year study.1 
This membrane-free protocol was termed true bone 
regeneration (TBR) by the author in 2008. Synthetic 
graft materials have been used in bone regeneration 
since 1892, when Dreesman used calcium sulfate 
in bone fracture healing. More recently, there have 
been dramatic improvements in the wide range of 
synthetic materials, which include: beta-tricalcium 
phosphate (B-TCP), hydroxyapatite (HA), calcium 
sulfate (CaS), silicates, and polylactides. These ma-
terials now have the most widely published studies 
on PubMed. The author has looked at, worked with, 
and researched most of these materials and, along 
with several colleagues, recently published a broad 
assessment of this progress in alloplastic materials.2

The author’s primary interest has been the combi-
nation of B-TCP and CaS, and initially the materials 
were mixed in the clinic by the surgeon. Resorba, a 
B-TCP material, and Cema (Biocomposites), a CaS 
material, were mixed at about 70% B-TCP and 30% 
CaS. In 2003, Biocomposites released a premixed 
material, Fortoss Vital for dentistry and Genex for or-
thopedic usage. The ability to use these materials 
without the need for a barrier membrane was the 
reason for this combination; the CaS element pro-
vides a cell-occlusive barrier, as seen in the research 
Podaropoulos et al.3 The author then commenced 
an extensive period of use of Fortoss Vital, per-
fecting the clinical protocols as well as completing 

research on the material.4 By 2012, this work led to 
the development of a new material, EthOss (EthOss 
Regeneration), which was similar to the previous 
product but had dramatically improved handling 
characteristics. In 2013, ceramic expert, Claudio 
Ranito, worked with the author on the key areas of 
the B-TCP component: shape, porosity, and size for 
optimal regenerative performance with EthOss. 
Why B-TCP? When looking at the ideal properties 
of a particulate graft material, Yip et al5 listed: oste-
oinductive, osteoconductive, biocompatible, totally 
replaced by bone, resorbs at the pace of new bone 
formation, maintains graft stability, satisfactory me-
chanical properties, and no risk of disease transmis-
sion. Only B-TCP fits all of these properties, hence 
the dramatic rise in research on the material6 (Fig 1).
Why CaS? The addition of CaS makes the material 
stable, which is essential for bone regeneration and 
provides a cell-occlusive barrier initially. 
It is also biocompatible with no host–foreign body 
cell reaction and has a beneficial effect on soft 
tissue healing. It has also shown bacteriostatic 
properties, and at 3 to 4 weeks resorbs, creating 
space for further neovascular ingrowth for improved 
angiogenesis. 

1 Number of articles by year on ß-TCP.
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Finally, its dissolution provides nutrients to the heal-
ing site.
The published placement protocols and graft time 
scales1 allow for soft tissue healing for 3 to 4 weeks 
to enable soft tissue closure, which occurs prior 
to the onset of the bone modeling at 5 weeks, as 
described by many research papers from Shropp, 
Agaloo, and Tarnow.
Essentially, the protocol is one of preservation and 
regeneration, with the implant always being placed 
simultaneous with the grafting. This is due to the up-
regulation of the host bone metabolism by the titani-
um dental implant.
Histology and, more importantly, histomorphometry 
consistently show more than 50% new host bone 
and 8% to 12% residual graft material at 12 weeks 
after grafting through a number of studies by glob-
ally renowned histologists, such as Harl Prasad of 
the University of Minnesota and Chas Mangham 
of University of Manchester.7 Note it is always vital 
to see the whole core (Fig 2). This assessment is 
essential, as the quality8 is more important than the 
quantity of new bone as it is living tissue that needs 
to turn over for long-term stability, as described in 
the research by Chan et al in 2013.9

Thus, the full resorption of all the graft material is 
essential to return the host to healthy bone capable 

of supporting an Implant without complications. 
Another aspect of the importance of healthy host 
bone around the implant is not merely the bone-to-
implant contact, but also the attachment to the kera-
tinized tissue. This is critical in reducing the prospect 
of peri-implantitis in the future. As Woolf asserted 
in 1890, the function on the implant will retain the 
volume of the host hard tissue over the long term. 
Thus, these materials have ideal characteristics to 
allow this membrane-free surgery to be stable and 
cell occlusive.
Recent  published research  has shown how these 
CaP materials can modulate the host immune sys-
tem in osteo-immunology resulting in up-regulated 
Osteo-Mac polarisation, from M1 (inflamatory) to M2 
(regenerative) thus up-regulate the host bone regen-
eration.11 This has also been noted with EthOss, in 
immuno-histochemical studies where a dramatic in-
crease in osteoprotegrin, the cytokine for osteoblasts 
was  noted in as little as 2 weeks post grafting.12 

 Case report 1: Figs 3 to 26.

 Case report 2: Figs 27 to 48.

2a Histology stained with Von Giesons.  2b Histology, full core, H and E stain.   

a b
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IMMUNE MODULATION WITH CALCIUM PHOSPHATE ALLOPLAST

A 35-year-old female nonsmoking patient was re-
ferred 4 weeks after the extraction of her maxillary 
right first premolar. The resultant loss of both hard 
and soft tissue can be clearly seen (Figs 3 and 4). 
She was on no medication other than a contracep-
tive pill and had no underlying medical heath issues. 
A radiograph showed the extent of the hard tissue 
loss, both buccal and palatal, which also affected 
the bone on the adjacent second premolar (Fig 5). 
This loss of bone necessitated a move away from 
the papilla-sparing flap normally used at this site, as 

grafting was required to help regenerate the bone on 
the adjacent second premolar for long-term papilla 
retention. The patient was then anesthetized with an 
infiltration of articaine, buccally and palatally, prior to 
incision. A more extensive flap was raised, reveal-
ing the extent of the hard tissue defect as well as 
the bone loss on the mesial of the second premolar 
(Fig 6). The cleaning and preparation of this root sur-
face must be done with care, as possible progenitor 
cells for periodontal ligament regeneration may be of 
great importance.

Patient age 35, female
Routine protocol for vertical and horizontal bone regeneration.

CASE REPORT

1

3 4

3,4 Preoperative views, 4 weeks after extraction. There is loss of both hard and soft tissue, including kera-
tinized tissue. 
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CHAPTER 19

The osteotomy was then performed using a 2.0 pi-
lot drill and checked using a radiograph for optimal 
positioning. Due to the vertical bone loss of both the 
buccal and palatal plates, half the implant (Anyridge 
3.5 × 11.5 mm, MegaGen) would be above the bone 
level. EthOss was then mixed with saline in a sterile 
dappen dish to create a wetter mix and placed in the 
site, with the implant then being screwed into the 
osteotomy through this mix to the correct level (Fig 
7). The implant level could be visualized to be in the 
correct position to end up 1 mm subcrestal when 
the host bone was regenerated (Fig 8). 
Then the other half of the EthOss was added (using 
a 0.5-mL syringe) to the previously placed material, 
and with a minimum of saline added, a “drier” mix 

was made and applied over the site and then set 
using sterile gauze to stabilize the material (Figs 9 to 
11). The key is to not place too much graft material, 
as this is a regenerative procedure that relies on the 
host periosteum, which must be kept close to the 
regenerative site. Less graft material makes it easier 
to obtain flap closure without tension. This closure 
was done by suturing with polytetrafluoroethylene 
(PTFE) sutures (Coreflon); there was a small opening 
on the palatal aspect, which would heal by second-
ary intention within a few days (Fig 13).
This reduced flap without extensive release has two 
primary benefits: it is more stable due to less re-
lease, which improves host bone regeneration, and 
there is movement of keratinized tissue buccally, 

5

5 Radiograph showing hard tissue loss. 6 Flap raised to show bone loss. 7 Placement of EthOss graft and 
implant.

6 7

8

8,9 Implant placed to the correct level. 10 Drier EthOss added, taking care not to place too much volume 
of graft. 

9 10
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