
nA
ccustomed to ce  menting 
restorative crowns on natural 

teeth, dentists have adopted a simi-
lar approach with cement-retained 
implant crowns and fixed partial 
dentures, the most frequently 
used restorations in implant den-
tistry. Such restorations are popular 
because they provide a solution 
to unsuitably inclined implants 
and unesthetic occlusal surfaces 
due to the screw access hole in 
screw-retained crowns. It has also 
been postulated that cement-
retained suprastructures are more 
passive because of the cement 
layer between the framework and 
implant abutment.

The depth of the cementation mar-
gin influences the quantity of resid-
ual cement surrounding implants. In 
fact, the deeper the shoulder of the 
im  plant abutment is positioned, the 
greater the amount of residual sub-
gingival cement that remains after 
cleaning. This is significant because 

excess cement on the im  plant or 
abutment may act as a foreign body 
and induce an inflammatory response 
that can lead to crestal bone re -
sorp tion or implant loss. But excess 
cement may be difficult to re  move if 
the margins are placed subgingivally.

Vindasiute et al from the Vilnius 
Research Group, Lithuania, con-
ducted a prospective clinical 
study of 65 consecutively treated 
patients (30 males, 35 females) 
ranging in age from 20 to 75 years 
(mean age, 38 ± 1.8 years) to evalu-
ate the correlation between unde-
tected excess cement and

1 location of the implant

2 diameter of the implant

3 undercut around the implant

Internal hexagon implants were 
used in this study. Prosthodontic 
therapy was initiated after 2 months 
of healing in the mandible and  
4 months in the maxilla; no provi-
sional restorations were used during 
the initial implant healing. One  
dental technician constructed all  
65 single metal-ceramic crowns with 
occlusal openings.

Results revealed cement remnants 
present in almost all cases, even 
after meticulous cleaning of the 
abutment/crown complex follow-
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ing cementation. The location of 
the implant had no impact on the 
amount of residual cement, which 
suggested the necessity of careful 
cement removal in all parts of the 
mouth, and particularly the anterior 
regions where esthetics is a promi-
nent concern. Greater amounts of 
un  detected cement were found 
when the undercut was >2 mm 
deep, even when the cement mar-
gin was not deep. Greater implant 
diameter reduced the amount 
of residual cement found in the 
soft tissue; an increase in implant 
diameter from 4 mm to 5 mm sig-
nificantly decreased the amount  of 
residual cement found in the crown/
abutment complex (Table 1).

Conclusion 
Previous studies have found a signifi-
cant relationship between undetected 
cement and peri-implant disease; one 
such study found peri-implant disease 
occurring from 4 months to >9 years 
after cementation.

When a cemented implant restora-
tion is used, undercuts should be 
reduced to a minimum in order to 
allow greater access for the removal 
of excess cement.

Vindasiute E, Puisys A, Maslova N, et al. 
Clinical factors influencing removal of the 
cement excess in implant-supported restora-
tions. Clin Implant Dent Relat Res 2013; 
doi:10.1111/cid.12170.

Biologic Implant 
Complications and 
Implant Loss

S urvival rates merely character-
ize whether im  plants or pros-

theses remain in place and are 
functioning. Implant prosthetic 
success rates go beyond survival 
rates to include consideration of 
any technical and biologic compli-
cations, in  cluding peri-implant dis-
eases such as peri-implant mucosi-
tis and peri-implantitis.

Biological complications surround-
ing dental implants possess the 
same etiologic factors as do those 
associated with the development 
of periodontal disease. Therefore, 
long-term success rates of dental 
implants can be determined by uti-
lizing the same principles that are 
used for the natural dentition.

Several studies have shown a cause-
and-effect relationship between 
bacterial biofilms and an inflamma-
tory response (peri-implant muco-
sitis) when the biofilms are permit-
ted to accumulate around dental 
implants. If this process is allowed 
to progress, peri-implant mucositis 
can evolve into a breakdown of peri-
implant bone (peri-implantitis) and 
eventually lead to implant loss.

Lang et al (Ann Periodontol 1997) 
published a systematic diagnos-
tic and anti-infective therapeutic 
approach to preventing and treating 
peri-implant disease that included 
assessment of peri-implant bleed-
ing on probing and pocket probing 
depth, suppuration and radiographic 
evidence of marginal bone loss. 
Infection control was achieved 
through nonsurgical mechanical 
debridement and adjunctive deliv-
ery of antiseptics, as well as local or 
systemic antibiotics.

The objective of this systematic 
review by Salvi from the University 
of Bern and Zitzmann from the 
University of Basel, Swit zer  land, 
was to assess the effects of anti-
infective preventive measures on 
the occurrence of biologic implant 
complications and implant loss 
after a mean observation period of 
at least 10 years in edentulous and 
partially edentulous patients.

A preliminary electronic search of 
various databases yielded 143 po -
tentially useful articles; 15 studies 
met the inclusion criteria and were 
included in the systematic analysis. 
Results revealed that the implant 
survival rates ranged from 85.7% 
to 99.2% after observation periods 
of ≥10 years. Although only a few 
studies evaluated the influence 
of patient adherence to a program 
of regular supportive periodontal 
therapy, those that did demon-
strated that regular diagnosis and 
implementation of anti-infective 
therapeutic protocols were success-
ful in the management of biologi-
cal complications and prevention 
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Table 1.  Ratios between the areas covered by cement and the  
total surface areas of the restoration and soft tissues

 Cement/crown Cement/soft tissues 
 (Pixel ratio ± SE) (Pixel ratio ± SE)

I mplant location   
 Anteriors .030 ± .008 .034 ± .012 
 Premolars .038 ± .004 .073 ± .011 
 Molars .040 ± .004 .070 ± .009

I mplant diameter (mm)   
 3.5 .033 ± .004 .074 ± .013 
 4.0 .077 ± .004 .077 ± .009 
 5.0 .039 ± .008 .021 ± .007

Undercut (mm)      
 >1 .035 ± .004 .054 ± .009 
 1 to 2 .040 ± .004 .081 ± .010 
 ≥3 .048 ± .012 .084 ± .022



of implant loss. Additionally, the 
studies found lower implant sur-
vival and success rates in periodon-
tally compromised patients than in 
noncompromised patients.

Conclusion
The authors of this systematic re -
view concluded that to obtain high 
long-term survival and success rates 
in dental implant restorations, a 
supportive periodontal therapy that 
includes anti-infective actions should 
be employed.

Salvi GE, Zitzmann NU. The effects of 
anti-infective preventive measures on the 
occurrence of biologic implant complications 
and implant loss: a systematic review. Int J 
Oral Maxillofac Implants 2014;29(Suppl): 
292-307.

Transcervical 
Migration of a 
Broken Dental 
Needle

L ocal anesthetic needle break-
age occurs rarely in dentistry 

due to the use of disposable nee-
dles and alloy technology. Augello  
et al (Clin Oral Investig 2011) re -
ported that, of 64 needle breakage 
cases published in the previous  
50 years, 70% occurred during infe-
rior alveolar nerve blocks.

However, appropriate treatment 
planning for localization techniques 
and surgical approaches for needle 
re  trieval must be put in place if 
needle breakage does occur, in order 
to diminish potential detrimental 
effects such as damage to vasculature 
and nerve structures. Altay et al from 
Case Western Reserve University 

School of Dental Medicine, Ohio, 
delineated an additional potential 
complication: migration or displace-
ment of the needle into deep cervi-
cal spaces.

Okamoto et al (Anesth Prog 2000) 
re  ported that the needle for an 
inferior alveolar nerve block should 
be inserted between the tendons 
of the temporalis muscle and the 
medial pterygoid muscle into the 
pterygomandibular space. In most 
cases, however, the needle pen-
etrates into more bulky structures 
such as the medial pterygoid muscle 
and tendon of the temporalis mus-
cle. The resulting increase in tissue 
resistance may contribute to needle 
breakage. Needle breakage may also 
occur due to unanticipated patient 
movement, incorrect technique, 
over-manipulation of the needle, 
incorrect choice of needle gauge or 
a combination of these factors. The 
short 30-gauge needle appears to be 
the needle most likely to break.

Computed tomography (CT) scans, 
along with conventional panoramic 
radiographs, are generally used  
to localize the broken needle 
(Figure 1). Ref erence needles and 
C-arm fluoroscopic techniques may 
supplement the localization process.

Case report
A 34-year-old woman presented 
to the Department of Oral and 
Maxillofacial Surgery at Case 
Western Reserve University School 
of Dental Med icine for assessment 
of a broken local anesthesia needle, 
which had occurred on the left side 
during an inferior alveolar nerve 
block for a dental procedure. A CT 
scan showed that the needle frag-
ment was located medial to the left 
mandibular ramus and about 10 mm 
above the distal as  pect of the third 
molar (Figure 2). The patient exhib-
ited trismus.

After the patient was admitted to 
the hospital and following naso-
tracheal intubation, a vertical inci-
sion was made along the ascending 

ramus where a full mucoperiosteal 
flap was reflected. Attempts at 
needle retrieval were unsuccess-
ful. An 18-gauge spinal needle was 
inserted into the soft tissue to 
serve as a reference, and a C-arm 
image showed that the needle had 
migrated superiorly and posteriorly. 
After further dissection, the opera-
tion was aborted.

Four weeks later, the patient re -
ported feeling the needle in the 
back of her neck, which was con-
firmed by a CT scan. The patient 
returned to the operating room, 
where a skin incision was made  
2.5 cm posterior and 3 cm inferior 
to the mastoid process. The needle 
was identified and removed.

Conclusion
This case report of needle migra-
tion highlighted another potential 
complication of a broken local anes-
thetic needle. Management of these 
cases remains challenging.

Altay MA, Jee-Hyun Lyu D, Collette D, et al. 
Transcervical migration of a broken dental 
needle: a case report and literature review. 
Oral Surg Oral Med Oral Pathol Oral 
Radiol 2014;doi:10.1016/j.oooo.2014.04.001.

Foreign Body 
Reaction to 
Biomaterials

T he concept that dental implants 
are inert biomaterials is no lon-

ger considered valid. Previously, 
there had been a perception that 
titanium dental implants were 
inert—that chemically they had lit-

Figure 2. Composite 
CT image of a needle 
fragment located 
medial to the left  
mandibular ramus  
(yellow arrow) that 
then migrated to the 
posterior cervical space 
with the tip in the  
subcutaneous tissue 
(purple arrow; image 
courtesy of Dr. Richard 
A. Smith).

Figure 1. Image of 
a broken 27-gauge 

local anesthetic 
needle. (Image 
courtesy of Dr. 

Richard A. Smith.)



tle or no capacity to react with host 
tissue. From an immunological and 
healing perspective, this is highly 
improbable.

Performing a search using the 
PubMed specialized search engine, 
the Google generic search engine, 
and textbooks on biomaterials 
and immunology, Trindade et al 
from Malmö Uni  versity, Sweden, 
attempted to expand upon the pres-
ent knowledge of the healing mech-
anisms influencing implant–host 
interactions, as well as describing 
osseointegration of titanium dental 
implants and the peri-implant bone-
loss phenomena from an immuno-
logical perspective. 

Science suggests that anything 
foreign to the body will be rec-
ognized instantly by the immune 
system, and there will be a cascade 
of reactions in parallel to a modu-
lated inflammation as part of tissue 
repair. The concept of foreign body 
equi librium in relation to osseo-
integration of titanium dental im -
plants has been suggested, implying 
that an immune-mediated foreign 
body reaction (FBR) balance is 
accomplished when integration in 
the bone happens. Failure of this 
balance to occur may cause peri-
implant bone loss.

The adsorption of proteins by the 
implant surface occurs when the 
implant comes into contact with 
any living tissue, altering the “con-
formation of these molecules,” 
which will then function as anti-
gens, pro voking an immune and 
inflammatory response. Monocytes/

macrophages appear to play a main 
role in the bone-loss pathway dur-
ing the FBR process. 

Rarely are loaded titanium implants 
completely surrounded by mineral-
ized bone, en  abling macrophages, 
typical of an FBR, to be present 
at the implant–bone interface and 
establishing osseointegration as a 
dynamic occurrence, rather than a 
static one. Rough implant surfaces 
possess a stronger bone reaction 
than do smooth surfaces, re  sulting 
in enhanced clinical function.

Osseointegration buildup 
events triggered by  
implant placement
n  The titanium implant surface 

causes adsorption of body fluid 
proteins.

n  Coagulation and complement 
systems’ activation by adsorbed 
and nonadsorbed proteins trigger 
an innate immune response.

n  Macrophages differentiate from 
recruited monocytes and con-
trol the immune response; bone 
cells (osteocytes, osteoblasts 
and osteoclasts) originate from 
mesenchymal stem cells and, in 
the right balance, lead to bone 
formation (extracellular matrix 
formation, angiogenesis and 
hydroxylapatite precipitation).

n  Newly formed bone shields the 
titanium implant from surround-
ing tissues.

n  FBR equilibrium is achieved; an 
up- or down-regulation balance of 
specific immune responses occurs.

n  The implant achieves clinical 
function.

Osseointegration breakdown 
triggered by disturbances
n  Events such as overloading, ce -

ment remnants or systemic dis-
turbances affecting the immune 
system cause the disruption of the 
immunological equilibrium.

n  Inflammation and complement 
system mediators are reactivated.

n  Macrophages are reactivated 
or recruited, some fusing into 
increasing numbers of foreign 
body giant cells, while at the 
same time osteoclastogenesis  
is induced.

n  Breakdown of FBR equilibrium 
leads to bone resorption and rup-
ture of the mucosal coronal seal.

n  Possible secondary bacterial inva-
sion occurs.

n  The implant fails.

Conclusion
All materials in contact with liv-
ing tissues trigger an FBR from the 
immune system; such response may 
threaten implant longevity. This 
reaction can have both positive and 
negative effects on osseointegration 
and the survival of an implant.

Trindade R, Albrektsson T, Tengvall P,  
Wennerberg A. Foreign body reaction to 
biomaterials: on mechanisms for buildup and 
breakdown of osseointegration. Clin Implant 
Dent Relat Res 2014;doi:10.1111/cid.12274.
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