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The immediate functional restoration of a traumatised ankylosed central incisor and 
of failing restored incisor teeth using scalloped top dental implants- 5 year follow up 
of aesthetic procedures parameters

CASE STUDY 3

    INTRODUCTION

In recent years the time taken to provide implant procedures for our patients has been challenged. The original protocol for the 
restoration of a damaged tooth could take up  to 14 months (Ohrnell et al, 1988). This would allow six months of socket healing 
after an extraction, then six months after healing for osseointegration, followed by four to six weeks of soft tissue healing after 
implant exposure. This is before crown construction could begin. 

However, evidence is now available to show that implants placed into fresh extraction sockets have similar predictability to 
non-extraction sites (Schwartz, Arad & Chaushu, 1997). Also, the changes in implant design at a surface level have allowed 
for shorter bone healing times than the conventional protocol of six months in the maxilla and three months in the mandible. 
Studies by Lazzara et al (1998) and Cochran et al (2002)have comparable results, with the bone and soft tissue having shown 
excellent healing over periods of eight and six weeks 
respectively.

Whilst these improvements have reduced the potential treatment 
period from as much as 14 months to 8-12 weeks the patient is 
still required to be provided with an alternative restoration during 
the healing period. 

Further research has shown that the possibility exists for 
providing a patient with an 'instant' replacement for a failed tooth, 
without additional procedures. This has been shown to provide 
good predictability (Kahn et al 2003; Ericsson et al, 2001; 
Anderson et al, 2002) and also good soft tissue predictability 
(Kahn et al, 2003). 

Recent advances in implant dentistry have allowed the profession 
to provide predictable and more natural looking restorations for our patients in a timely manner. The naturally tapered implant 
that fits into the socket of extracted teeth with the option of a naturally contoured (scalloped) top  to mimic the rise and fall of 
cemento-enamel junction of a natural tooth (Holt et al, 2002) adds to the armamentarium of the implant dentist.

The theory that led to the Nobel Perfect™ implant (pics 1&2) is that the scalloped top  of an implant allows for the 
establishment of a sulcus of the same depth all around the circumference of the implant restoration (Wöhrle, 2002). 
Historically, with a flat-topped implant there is a greater depth of soft tissue at the mesial and distal of the implant. This was 

essential as it was necessary to place the implant a certain 
distance (usually 2-3 mm below the cemento-enamel junction) 
below the gum/bone level to ensure that the metallic structure 
of the implant is fully buried below the soft tissue for acceptable 
aesthetics.This has the effect of placing the mesial and distal 
aspects of the implant sometimes 4-6mm below the gingival 
margin, creating a potential hygiene issue and in certain 
situations compromising the aesthetics of the inter-implant 
papillae.

Preliminary results from multi-centre studies have shown the 
Nobel Perfect™ implant to have the potential to maintain this 
inter-implant bone height, and also maintain the gingival papilla. 
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The case detailed below of Mr E, shows a patient who was 
assaulted at the age of 18 leading to a traumatised and 
root filled upper left incisor. Mr E was in good health with 
no complicating medical factors. The patient underwent 
extensive treatment at King's College Hospital in1982, 
which resulted in the long-term retention of this tooth. 
Unfortunately the tooth became ankylosed, and he 
presented with discharging sinus from the ankylosed upper 
left central incisor at the age of 38 (pic 3). 
In the last few years, serial radiographs of this tooth had 
s h o w n a 
reduction in 
the density of 
the root and 
i n c r e a s i n g 
i n f r a -
o c c l u s i o n . 
T h e m o s t 
recent X-ray 
showed the 
s i t e o f t h e 
i n f e c t i v e 
process with a 
gutta percha marker in the tract. Pre-operative assessment 
showed replacement resorption of the root tissue together 
with a sinus going to the mid-third of the root structure. 

Proposed treatment plan 

The options were discussed with the patient. He has a 
very high smile line, and was determined to achieve the 
best aesthetic result that was possible. When deciding to 
use a scalloped top  Nobel Perfect™ implant in conjunction 
with immediate placement removing remnants of the 
ankylosed tooth root.  It was essential to have a protocol to 
avoid undue trauma to the bone around the implant site. 
This involved hard and soft tissue bone grafting on the 
implant surface to achieve improved hard and soft tissue 
contour. 

Pre-operative assessment had shown breakdown of the 
buccal soft tissue, which was 
likely to be detrimental to the aesthetics of this case. In 
order to aid in the healing of the hard and soft tissues 
platelet-rich plasma was used for the acceleration of 
healing (Marx, 1998, 2002).Platelet-rich plasma is an 
active ingredient of blood, and it is harvested by taking 
50ml of the patient's blood prior to the surgical procedure, 
this sample is then prepared in a special double spin 
centrifuge machine (Smart Prep) to produce a 
concentration of autologous platelets.These, when 
activated, produce locally acting growth factors: 

• Platelet-derived growth factor 
AA (PDGF-AA) 

• Platelet-derived growth factor 
AB (PDGF-AB) 

• Platelet-derived growth factor 
BB (PDGF-BB) 

• Transforming growth factor b 
(TDGF-B) 

• Transforming growth factor 
B2 (TDGF-B2) 

• Vascular endothelial growth factor 
(VEGF) 

• Epithelial growth factor (EGF) 

• Fibrin 

• Fibronectin 

• Vitronectin (Marx, 1998). 

This significantly reduces the healing time and decreases 
swelling and postoperative discomfort both from the donor 
site and also in the graft recipient area. Their action though 
is limited to the post operative time frame (usually 2 
weeks).

Surgical Phase
Mr E had a five-day course of Metronidazole prior to the 
surgery to reduce any bacterial contamination in the 
resorbed root area.The patient was then provided with a 
3g sachet of amoxycillin 25 minutes prior to the procedure 
together with an oral sedative of 20mg of Temazepam. The 
blood draw for the PRP preparation was taken and 
prepared in the 
S m a r t P r e p  1 
machine (Harvest 
Industries). The 
local anaesthetic 
used was Articane 
and adrena l ine 
and the patient 
was prepared for 
t h e i m p l a n t 
surgery. A fu l l -
thickness flap  was 
raised to expose 
the buccal bone and the area of bone destruction (pic 4).

The coronal tissue was fractured off to expose the 
remaining root structure. The root structure was then 
removed using a round implant drill with copious irrigation 
(pic 5). The root remnant was removed and the osteotomy 
was prepared for the 5mm wide, 16mm long Perfect 
implant. During this preparation it was essential that 
bleeding bone was established to ensure the success of 
osseointegration 
onto the Ti-unite 
surface of the 
implant. As well 
as removing the 
r o o t , t h e o l d 
r e t r o g r a d e 
amalgam was 
removed via a 
separate buccal 
approach.

The restoration of resorbing ankylosed central incisor using a scalloped top 
implant followed by immediate loading. 
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An implant was placed using the manufacturers drilling 
protocol together with the dense bone drills to reduce 
undue bone compression at the time of the placement. 

When placing the Nobel Biocare Perfect implant we aimed 
for the most superficial placement of the collar of the 
implant with the optimal soft tissue depth around the 
implant. The placement of the implant into a deep  sub-
crestal placement would have negated the benefits of the 
scalloped topped implant design. The wide platform nature 
of the implant (5mm diameter) enabled us to have 
acceptable aesthetics as the size of the implant more 
closely approximates the size of the root that it is to 
replace. This enables the creation of a smooth emergence 
profile from the crest of the scallop  tops to the final 
restoration. 

A primary stability measure at between 35 and 45 Ncm of 
insertion torque at the desired vertical placement was 
targeted when placing the implant. The correct rotation was 
also important to ensure that the scalloped peaks of the 
implant were in the correct orientation relative to the arch 
form. This accurate 3D placement required careful 
preparation of the osteotomy so that the bone was not 
over-prepared nor was there excessive pressure during the 
insertion of the implant. It is easy to create excessive 
p r e s s u r e i n t h e 
o s t e o t o m y s i t e 
u s i n g t a p e r e d 
implants. This has 
been shown to be a 
cause of failure of 
osseointegrat ion 
due to avascular 
nec ros i s o f t he 
b o n e i n t h e 
osteotomy wal ls 
( N o b e l B i o c a r e 
S e l e c t S u r g i c a l 
Manual, 2003). This 
is a particular risk with 
tapered implants due to the pressure exerted on the 
osteotomy walls throughout the surface of the whole 
implant (pic 6). 

Once the implant was placed into position it was necessary 
to reconstruct the bony void. Bone was harvested from the 
surrounding buccal cortical plates using the 'Buser' 
scrapers from Hu-Friedy (pic 7). These provide a good 
volume of vital bone. It was not felt sensible to utilise the 
bone from the bone traps due to the potential for 

con tamina t ing 
a n y b o n e 
recovered with 
r e s o r b e d o r 
ankylosed root 
d e n t i n e a n d 
cementum.The 
harvested bone 
was placed over 
t h e e x p o s e d 
implant threads 
and mixed with 

platelet-rich plasma from the Smart Prep  machine. The 
area was then overlaid with Bio-Oss particles (Geistlich 

Biomaterials)(pic 8), again mixed with platelet-rich plasma. 
At the same time 
a s t h i s , a 
connective tissue 
g r a f t w a s 
harvested from the 
upper left palate, in 
the area of the 24 
25, providing a 
graft of 6x7mm (pic 
9 ) . T h i s w a s 
placed over the 
graft complex with 
a membrane layer 
of platelet-rich plasma gel in between the Bio-Oss granules 
and the connective tissue graft. The connective tissue graft 
was then covered with platelet-rich plasma gel. The tissue 
was then closed around the top  of the implant, the donor 
s i t e w a s 
closed and 
a temporary 
restoration 
w a s t h e n 
constructed.

There were 
n o 
temporary 
i m p l a n t 
components 
available for 
the construction of the temporary crown at the time of 
surgery due to the limited release of hardware. Therefore, a 
permanent titanium post was fitted to the implant using a 
'hand tight' torque-tight screw. A Directa crown (3M Dental) 
was used as a shell for the construction of the temporary 
restoration fitted over the titanium abutment.The abutment 
was obturated with silicone rubber (Provil). The Directa 
shell was filled with Uni-Fast light cured acrylic resin (GC 
America Inc) and allowed to set in the mouth. This provided 

good location of the 
c r o w n o v e r t h e 
a b u t m e n t . T h e 
a b u t m e n t w a s 
removed, fitted into 
an analogue and the 
m a r g i n s w e r e 
finished outside of 
the mouth with a 
flowable composite 

( Te t r i c F l o w - I v o c l a r 
Vivadent), and polished and 
g l a z e d w i t h P a l a s e a l 
(Kulzer)(pic 10 and post op 
xray).The restoration was 
then fitted into position using 
Improv Cement (Nobel 
Biocare). The occlusion was 
then refined, the patient was 
left with light centric occlusal 
contacts and no protrusive 
or lateral guidance from this 
temporary crown. 
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Prosthetic phase 

Impressions were taken at four months in order to construct the final restorations. The abutment was removed 
and the impression coping was fitted onto the implant.  

The impression was completed using the colour coded impression post 
and green and blue material using a pick up technique (open tray) to 
register the position of the fixture head. The upper and lower impressions 
and face bow were sent to Ceramiart dental laboratory  together with a 
digital picture with a shade tab.The laboratory  arranged for shade 

matching for Mr E.
 
The final fitting involved the removal of 
the temporary  crown, the removal of the 
temporary  abutment. The abutment was then changed to the laboratory-
adjusted abutment. The abutment was obturated with silicone and the crown 
was cemented with Improv (NobelBiocare). The occlusion was adjusted to 
allow centric stop and shared guidance in protrusive and lateral excursions. 
Postoperative radiographs revealed good bone levels mesial and distally 
and a very good fit (pics 11 & 12).   

The patient is pleased with the new crown and has been completely restored with only one surgical procedure.  

Post-operative recovery 
The patient made an uneventful recovery  and experienced more discomfort from the donor site of the 
connective tissue graft than from the extraction and implant placement site. 

The patient was reviewed at four days and one week when the sutures were removed. At three months the 
crown was removed to change the cement due to the patient having dislodged the crown on a toffee! The 
patient was advised not to incise with the temporary restoration for the first 12 weeks. 

CASE STUDY 3

5 Year Follow Up

The patient has returned intermittently  for routine 
dentistry, hygiene maintenance and review  of the 
implant restoration.

At the 5 year anniversary, new photographs and an x-
ray  were taken.  This showed stability  of soft tissue 
and a continued aesthetic result.  The radiograph 
shows excellent maintenance of the bone around the 
implant, with no loss of bone down to the first thread.

Conventional implant 
designs with a flat top 
have invariably  led to 
the settling of bone 
down to the first 
thread, due to the 
e s t a b l i s h m e n t o f 
biologic width around 
the implant head.  
The placement of the 
m a r g i n o f t h e 
restoration with a 

scalloped profile 
has allowed the 
biologic width to 
mimic the natural 
rise and fall of 
t h e a l v e o l a r 
b o n e .  T h i s 
means that no 
one area of the 
implant head is 
t o o d e e p o r 

superficial , and then a 
potential aesthetic problem.

Mr E has been delighted 
with his new tooth, which 
looks and works like a ʻreal 
oneʼ.  The complex implant 
rehabilitation undertaken in 
one surgical session has 
proven to be the ideal 
restorative solution for this 
failing tooth.
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CASE STUDY 3
Questions 

1. The time taken to replace a tooth with an implant supported crown is always;
a)14 months or more.
b)When accomplished in less than 4 months.
c)Would be unpredictable if accomplished in less than 14 months.
d)Should only be determined after the extraction socket has healed.

2. The new scalloped top design of implant was introduced to;
a)Simplify the implant placement procedure.

b)Allow the implant to have shallower peri-implant sulcus and reduce the pocket depths mesially 
and distally.
c)To make implants stronger and more like teeth.
d)To allow the implants to be placed deeper within the bone.

3. The replacement of an ankylosed tooth should only be accomplished with an immediately loaded 
implant;

a)If all the tooth remnants have been removed.  This can only be assured if the remnants are 
drilled out to leave a bleeding surface.
b)If the tooth can be removed in one piece.
c)If a tapered implant is to be used.
d)If the patient is willing to accept a greater risk of implant failure and a poor aesthetic outcome.

4.Implants with a tapered design are;
e)A potential problem as they do not grip well in dense bone.
f)At risk of failing if they are over tightened into the prepared site.
g)The only design of implant commercially available.
h)Always used in all clinical situations.

5.The stability of the bone and attached gingiva after 5 years in the case of Mr E was;
i)Of no clinical significance as Mr E had a low smile line
j)Due exclusively to the design of the implant.
k)A result of careful attention to detail; implant positioning, implant design, and the manipulation 
of the bone and soft tissue.
l)Due to the use of PRP which continued to act for 5 years.

http://www.stradbrookdentalcentre.co.uk
http://www.stradbrookdentalcentre.co.uk
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Answer Sheet
Question 1:                (a)      (b)      (c)     (d)

Question 2:                (a)      (b)      (c)     (d)

Question 3:                (a)      (b)      (c)     (d)

Question 4:                (a)      (b)      (c)     (d)    

Question 5:                (a)      (b)      (c)     (d)

Name :

Address:_______________________________________________________

_______________________________________________________________
_______________________________________________________________

Email:_________________________________________________________

GDC no: _____________     

                   
   Dentist / Nurse / Hygienist / Therapist / Other

   Have you found this case study informative?  Yes  /  No

   Are there other areas of implant dentistry that would  be of interest to you?

__________________________________________________

 Would you be interested in case studies of other areas of dentistry? 

 _____________________________________________________________________
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