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Not an old hat
Bone preservation after tooth extraction 

Once a tooth has been extracted, the question arises how the 
fresh extraction socket should be managed. Measures should be 
taken to preserve the existing bone, allowing for a naturally look-
ing implant-supported restoration especially in the esthetic zone. 
But how can we meet these demands in daily clinical practice?

Over the past few years, various concepts of implant surgery 
have been developed to facilitate ideal preservation of peri-im-
plant hard and soft tissue after tooth removal. While the contin-
uous efforts made by science and industry to come up with new 
materials and methods are highly respectable, it is difficult for 
private practitioners to keep abreast of these numerous devel-
opments and to appreciate which of them represent “true” in-
novations in the field of implant dentistry. A strong focus should 
now be placed on practical usefulness, considering both the 
enormous burden of therapeutic responsibility that clinicians 
face and all the time they spend on implementing adequate res-
torations. So what is useful from a private practitioner’s view-
point? What matters to them about implant treatments is not only 
to achieve successful outcomes in terms of osseointegration, es-
thetics, and function, but also to arrive at maximum success with 
minimum effort.

1. Extraction accomplished—what next?
It is a truism that bone is always lost whenever a tooth is 

extracted. We are unlikely to override this fact even with the 
most carefully considered strategies. Nevertheless, we can use 
well-proven and evidence-based treatment techniques and con-
cepts enabling us to offer esthetically acceptable solutions in a 
safe and predictable fashion.

Bony consolidation
Various remodeling phenomena take place during bony con-

solidation. Increased activity of osteoclasts in the crestal part of 
the socket area, accompanied by buccal resorption, is observed 
even in the first week after extraction. Bone resorption by os-
teoclasts also becomes noticeable in the buccal and lingual cen-
tral areas. In 2003, Schropp and coworkers [8] described and 
quantified the resorption phenomena that are initiated after 
tooth extraction. Within 12 months, ridge width was reduced 
by up to 50 percent. Two-thirds of the reported bone loss took 
place within the first 3 months. There are numerous rewards in 
preserving the alveolar ridge once it has become necessary to 
extract a tooth. Back in 1982, Olson and coworkers [7] used poly-
lactic acids to fill up extraction sockets for ridge preservation. 

Figures 1, 2: CBCT scan illustrating the dimension of bone resorption after extraction of tooth 13. A recent study [4] showed that postextraction bone 
loss amounted to a mean of 3.8 m horizontally and 1.2 mm vertically.
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Collagen sponges were introduced 4 years later by Mannai [5]. 
Both approaches, although they stabilized the blood clot and 
reduced postoperative bleeding and discomfort, failed to pre-
vent bone resorption.

2. Management of extraction sockets
0Lang and coworkers [4] reported that tooth extraction was 

associated with horizontal resorption of the alveolar process 
by a mean of 3.8 mm and with vertical resorption by 1.24 mm 
within the first 6 months (Figures 1 and 2). We need not dwell 
on the well-known fact that an adequate ridge volume is essen-
tial. But why would we take the trouble of reconstructing lost 
bone if we can achieve this goal by other means? Our default 
postextraction strategy is to go for bone preservation.

Nowadays, only two relevant options should really be consid-
ered:
(1) Immediate implant placement
(2) Ridge or socket preservation

1. We refrained from using the concept of immediate resto-
ration over the past few years. While current scientific evi-
dence [5] actually confirms that immediate restoration does 
not jeopardize successful osseointegration and is therefore 
not contraindicated, there is a need to satisfy defined re-
quirements including good bone quality, implants featuring 
surface roughness, implant shapes, and mechanical anchor-
age [6]. Deleterious patient habits may also considerably 
affect the results. Misch [6] pointed out that negative nu-
tritional influences may exist. The concept of immediate 
implant placement is guided by numerous variables, but 
unfortunately not always by us. We believe that placing an 
implant into the extraction socket can work well, but the op-
erative word is “can.” In daily clinical practice, we need to 
make this a “must.” Tissue recession, for example, carries 
a risk of esthetic failure of implant treatment. Recessions 
> 1 mm have been reported to be present around 8 to 40 per-
cent of all immediately placed implants [5]. Hämmerle indi-
cated in 2011 that adjunctive measures (including, for exam-
ple, grafting of soft and hard tissue) are frequently needed 
even in the presence of immediate implant placement [3]. 
A recent animal study by Vignoletti and coworkers [11] has 
shown that buccal bone loss will even occur after immedi-
ate implant placement. Buccal resorption in that group was, 
in fact, even more pronounced than in the control group of 
extraction sites not managed by immediate implant place-

ment. For this reason, we tend to prefer delayed placement 
in the anterior segment. Our current approach (Sombrero 
technique, Resorba) has provided us with a transparent and 
safe treatment process.

2. Another strategy to prevent resorption of the socket walls after 
tooth extraction is by ridge or socket preservation. Following 
thorough debridement, the socket is filled with a bone substi-
tute. While various materials of this type have been investi-
gated in numerous clinical studies, the existing body of data 
is as diverse as the spectrum of manufacturers involved. Still, 
there is unanimous agreement that socket grafting can ensure 
dimensional stability of the ridge and that bone regeneration 
can be attained effectively and predictably by the use of bone 
substitutes and membranes [6].

Different materials can be used to fill an empty socket and pre-
vent ingrowth of soft tissue. They may be grouped according to 
properties and origins as follows [10]:
P Fillers: bioactive glasses with calcium sulfate, freeze-dried 

bone allograft (FDBA)
P Hydroxyapatite, corticocancellous porcine bone (CBS), autolo-

gous bone
P Growth factors: recombinant human bone morphogenetic pro-

teins (rhBMP)
P Membranes
P Collagen sponges

Ten Heggeler and coworkers [9] reported in 2010 that vertical 
and horizontal bone volume was invariably lost regardless of the 
techniques applied. Bone preservation was found to be most ef-
fective with FDBA material consisting in frozen and lyophilized 
allogeneic bone. A concern to be discussed in connection with 
FDBA is its non-eliminable risk of HIV infection and potential 
cross-contamination with prions (BSE). The same study group 
also found that application of both membranes and collagen 
sponges was associated with significantly less bone resorption 
compared to the control groups. Based on scientific evidence, no 
conclusive recommendations for biomaterials and surgical pro-
cedures can be given at this time [11]. Another statement that can 
be made concerns the fact that closed healing (flap formation) 
yields better findings regardless of the filler material used. Data 
about long-term effects on implant treatment are, however, not 
currently available.

Figure 3: 
Sombrero hats 
are charac-
terized by a 
conical head 
and a wide 
brim. “Parasorb 
Sombrero” 
(Resorba) is a 
dental product 
combining a 
resorbable 
collagen cone 
and membrane 
(illustration by 
Resorba).

Figure 4: Initial situation with longitudinal fracture of tooth 21.
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2. The aspect of covering the socket is no less important. Cre-
ating a seal will prevent both bacterial contamination and 
shrinkage of the attached gingiva in the defect area, thus sup-
porting reconstruction of the soft tissue (papillae). Again, var-
ious materials and methods are available for socket coverage. 
Practitioners will select the most adequate technique not only 
based on patient-specific parameters but will also consider ef-
ficiency of handling and user-friendliness.

Preservation of the extraction socket
Numerous concepts of bone preservation are known to work 

after tooth extraction—but what needs do they involve? And how 
much experience and practice does it take to achieve the top-

Figure 5: Minimally invasive extraction of tooth.

Figures 8, 9: After trimming the Sombrero, its cone was inserted into the socket.

Figure 6: The socket was thoroughly debrided before inserting the 
Sombrero.

a

Figure 7 a−b: Parasorb Sombrero is a dental product combining a resorbable collagen sponge (cone) and an impermeable membrane (illustrations by 
Resorba).

ba

Figure 10: The membrane was inserted after elevating small 
split-thickness flaps on the labial and palatal aspects. A small cross 
suture was used for fixation.
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notch outcomes that specialized implant surgeons put on display 
for us? Clinicians performing more “regular” treatments on a dai-
ly basis will try to fi nd solutions that are both practical and safe. 
The Sombrero technique presented in this article is both simple 
and safe to apply in clinical practice, and its outcomes are prom-
ising (Figure 3).

Important criteria in selecting the “correct” approach, besides 
making sure that it is based on sound concepts and well-tested 

materials, concern the avoidance of extra costs and of additional 
surgical procedures that would increase the risk of treatment We 
believe that Parasorb Sombrero is a good choice. This system 
has been designed to fi ll and simultaneously cover the extraction 
socket, thus making it possible to effi  ciently maintain ridge lev-
els by what is known as “socket preservation.” Over the past 
few years, the concept of a resorbable collagen sponge has been 
shown to work for socket preservation, and it is equally undis-

Figures 13, 14: Situation at the follow-up 3.5 months later. A small defect is noted in the buccal socket wall, but closing it will take little eff ort 
during the implant procedure.

Figures 15, 16: The bone was found to off er good strength and adequate dimensions. Note that the Sombrero cone was completely resorbed at this point.

Figures 11, 12: With this thermoplastic temporary restoration in situ, the patient was discharged from the offi  ce. The duration of surgery was short 
compared to other grafting procedures.
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Case report
A young woman presented with a longitudinal fracture of tooth 

21. She had high esthetic demands and felt that the appearance 
of her tooth 21 was a liability that required treatment (Figure 4). 
The tooth was unfit to support a crown restoration, and a fixed 
partial denture was not an option either, given the presence of 
intact and non-restored neighboring teeth. In accordance with 
the patient’s requirement of an esthetic outcome characterized 
by long-term stability, it was decided to replace the tooth by an 
implant to support an all-ceramic crown. The selected treatment 
approach holds the promise that good long-term stability of hard 
and soft tissue can be achieved. After a consultation, the patient 
gave her consent to undergo implant treatment. She voiced a 
strong desire to control the financial expenditure for treatment 
and to minimize the number of procedures. Our decision was to 

putable that good results can be obtained by covering the filled 
socket with a resorbable membrane. Sombrero is a product that 
combines both of these concepts. Its cone part has an extremely 
high absorbing capacity, thereby leading to rapid stabilization of 
the blood clot and hence the socket, which favors preservation of 
the vestibular lamella and a stable ridge volume with osteocon-
ductive and angioconductive properties [12]. Its membrane part 
adds impermeability, thus preventing ingrowth of connective 
tissue, ensuring a safe barrier function, and establishing a tight 
seal against saliva. Membrane and cone are firmly interconnect-
ed and consist of equine type-1 collagen with no use of chemical 
additives for crosslinking.

Figure 17: Once the drilling protocol had been completed, the implant 
(tioLogic, Dentaurum) was placed.

Figures 18, 20: Upon insertion, the implant 
was correctly positioned and could be 
torqued to the required level of primary 
stability. After closing the small buccal defect 
with bone chips collected during drilling, the 
surgical field was sutured.

Figure 21: Session devoted to impression-taking and shade-taking for 
the definitive restoration 3 weeks after implant exposure.
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use the Sombrero technique in conjunction with delayed implant 
placement.

After making appropriate preparations, the surgical procedure 
was conducted. Tooth 21 was atraumatically removed, using a 
periotome to carefully dislodge the circular ligament (Figure 5). 
The periradicular granulation tissue was carefully scraped, tak-
ing care to achieve maximum preservation of the facial softtissue 
continuity (Figure 6).

Once the extraction socket had been thoroughly debrided, the 
stage was set for the bone to accommodate the Sombrero colla-
gen sponge and membrane. A blade was used to carefully trim 
the cone down to the size of the socket (Figure 7a). Likewise, the 
size of the membrane connected to the cone was adjusted with 
scissors (Figure 7b).

Small split-thickness flaps were elevated on the labial and pal-
atal aspects, followed by careful insertion of the Sombrero mem-
brane (Figures 8 and 9). A small and inconspicuous cross suture 
was used for fixation (Figure 10). This type of suture is perfectly 
adequate, as the material is highly adhesive. A thermoplastic 
material was used for the temporary restoration. While a tempo-

rary clasp denture would also have worked for the healing phase, 
this kind of design is not exactly helpful in keeping a patient with 
high esthetic expectations satisfied. The temporary design used 
does not require a clasp element; it is retained on the neighbor-
ing teeth by tension (Figure 11, 12).

After a healing period of 3.5 months, a CBCT scan was obtained. 
While a ridge defect noted on the buccal aspect rendered the 
setting for the ensuing implant placement less than ideal, these 
situations frequently cannot be avoided regardless of which ap-
proach to socket preservation is taken (Figures 13 and 14). It is 
relatively unproblematic to cover a “small” defect of this type 
during the implant procedure. As the bone was found to be stable 
at the time of the procedure, the implant (tioLogic, Dentaurum) 
at site 21 could be placed in accordance with our usual insertion 
concept and the appropriate protocol. Bone collected during the 
drilling procedure was packed onto the buccal area to cover the 
small existing defect (Figures 15 to 20). Four months after the pa-
tient had been discharged from the office with the thermoplastic 
temporary restoration in situ, a second procedure was performed 
to expose the implant. Three weeks later, the impression for the 

Figures 22, 23: Within few months of extracting the tooth, the final all-ceramic crown could be delivered. Note that the esthetic and functional outcome 
of this reasonably inexpensive and speedy treatment was just fine. The laboratory procedures were performed by Creadent Zahntechnik (Ulm, Germany).

Figure 24:  
View of the final 
situation.
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fi nal restoration was taken (Figure 21). Subsequently an all-ce-
ramic crown was fabricated in our laboratory. During the delivery 
session, it became clear that we had taken the correct treatment 
route in this patient. She was highly satisfi ed with the outcome, 
as her desire of receiving a high-quality restoration after under-
going moderately extensive treatment steps was fulfi lled. Rea-
sonably small amounts of time and money were spent (Figures 22 
and 23). The clinical view of the fi nal situation illustrates good 
soft-tissue quality and stability. The fi nal radiograph shows good 
integration of the implant inside the bone (Abb. 23).

Conclusions
Practitioners are routinely faced with pictures of impressive 

outcomes achieved by implant treatment. Prompted by these im-
pressions, we keep taking part in recent developments and con-
tinually explore new concepts. Many of the outcomes on display, 
however, do not refl ect the true scenarios that dentists in private 
practice are likely to experience on a daily basis. Only clinicians 
with a substantial patient base will be able to conduct surgical 
treatments as extensive as that, and manipulations like the ones 
required for socket coverage by the punch technique will take 
considerable experience and skills. Practitioners like you and 
me have long been on the lookout for a simpler method enabling 
us to produce similar outcomes in a predictable fashion. Given 

our current experience with Sombrero, an end 
to this search is coming within reach. With 
the concept presented in this article, we can 
achieve successful outcomes of implant-sup-
ported reconstruction effi  ciently and safely. The 
benefi ts off ered by user-oriented approaches of 
this kind in everyday clinical practice should 
not be underestimated. 

Sigmar Schnutenhaus
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