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Purpose: The aim of this study was to determine the prevalence of interproximal open contacts between single-
implant prostheses and adjacent teeth, as well as to provide guidelines to prevent interproximal contact loss
(ICL). Materials and Methods: This was a retrospective, cross-sectional study. One hundred twenty-eight
patients (174 single-implant restorations) from Columbia University College of Dental Medicine and a private
faculty clinic with a single-implant restoration in the posterior or anterior region were selected to participate
in this study. Patients between the ages of 19 and 91, both male and female, were included in this pilot study.
The period of evaluation after implant restoration insertion was between 3 months and 11 years. Participants
were seen at random intervals to identify ICL. Interproximal contacts were evaluated with 0.07-mm-thickness
dental floss and visual confirmation. Contact was considered open if floss passed without resistance from
adjacent teeth. Results: The results of this study revealed a significant percentage of ICL, 52.8%, between
single-implant restorations and adjacent teeth; 78.2% were identified on the mesial surfaces and 21.8% on
the distal surfaces. ICL was noted in 57.9% of the maxillary implant restorations and 49% of the mandibular
implant restorations. Eight implant restorations in women demonstrated mesial and distal openings. Among
the patients with ICL, a significant percentage, 40%, were aware of the presence of ICL and food impaction.
Conclusion: In this study, 52.8% of implant restorations demonstrated ICL. This result dictates that ICL
should be included as a prosthetic implant complication. The high prevalence of ICL is justification for proper
informed consent, and associated clinical problems need to be addressed. Possible causative factors were
presented, but further research is necessary to identify the causative factors for ICL. The authors suggest the
use of an Essix retainer to prevent ICL between single-implant restorations and adjacent teeth. Evaluation of
interproximal contact between implant restorations and the adjacent teeth should be periodically monitored.
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Loss of interproximal contact between fixed implant
prostheses and adjacent teeth has been previously
reported.’3 Resultant open contacts create food im-
paction, which may lead to periodontal defects and
recurrent tooth decay. To prevent tooth decay and
implant-tooth periodontal sequelae, a new proximal
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contact may have to be established between the im-
plant prosthesis and adjacent tooth.

Dental implants have been used successfully to re-
store missing teeth. However, biologic and mechanical
complications do exist. Among these complications
are loss of integration, implant bone loss, peri-implant
soft tissue complications, and fracture of veneering
porcelain.* Phonetic and esthetic complications have
also been reported as well as complications from re-
sidual cement.>® Jemt’s case report demonstrated that
implants are not affected by growth, and as a conse-
quence, they maintain their internal relationship.” Vari-
ous physiologic factors may lead to formation of open
contacts between teeth and dental implants. Daftary
et al reported continued craniofacial growth-produced
changes in incisal edge position and adjacent contact
positions. Koori et al and Wei et al reported a high rate
of interproximal contact loss (ICL) between fixed im-
plant prostheses and adjacent teeth.?3

Due to a lack of sufficient research on this topic, it
is important to determine the prevalence of ICL and
to identify causative factors. The aim of this study was
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Fig 1 ICL between implant restoration and
tooth.
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Fig 3 Prevalence of ICL between single-implant restorations
and adjacent teeth.

to determine the prevalence of ICL between single-
implant prostheses and adjacent teeth, as well as to
provide guidelines to prevent ICL.

MATERIALS AND METHODS

Study Design and Procedures
This was a retrospective, cross-sectional study done at
recalls. One hundred twenty-eight patients (174 single-
implant restorations) from Columbia University Col-
lege of Dental Medicine (CU CDM) and a private faculty
clinic with a single-implant restoration in the posterior
or anterior region were selected to participate in this
study. Implant crowns were inserted at CU CDM’s post-
graduate prosthodontic program and one private fac-
ulty practice. Interproximal contacts were verified with
radiographs and dental floss at the time of insertion.
Patients between the ages of 19 and 91, both male
and female, were included in this pilot study. The
period of evaluation after implant restoration inser-
tion was between 3 months and 11 years at recall ap-
pointments by prosthodontic residents and faculty
at Columbia University. Interproximal contacts were
evaluated using 0.07-mme-thickness dental floss for

1090 Volume 31, Number 5, 2016

Fig 2 (a) Postplacement radiograph (taken April 30, 2008) and (b) postoperative
radiograph (taken February 12, 2015) demonstrating ICL.

all cases. Contact was considered open if floss passed
without resistance from adjacent teeth. Visual confir-
mation was used for identification of interproximal
contact loss (ICL; Fig 1) along with radiographic veri-
fication (Fig 2). Implant systems included Straumann,
Nobel Biocare, Biomet 3i, Neoss, and Astra. Implant res-
torations included in the study were single-stage, two-
stage, immediate extraction-placement, or immediate
extraction-immediate placement and temporization.
Implant crowns were screw- or cement-retained and
inserted by prosthodontic residents or faculty from CU
CDM. All-ceramic, porcelain-fused-to-metal, full-cast
metal, and resin-faced metal crowns were included.
Opposing dentitions were natural teeth, single crowns,
fixed partial dentures, removable partial dentures, or
complete dentures. If one implant restoration had
both mesial and distal contact openings, then two ICLs
were recorded.

This pilot study included the prevalence of ICL, the
presence or absence of food impaction, and patient’s
awareness of ICL. Data collection included:

1. Implant crown location

2. Date of the insertion

3. Open contact mesial and/or
with 0.07-mm floss, visual
radiographs

4, Patient awareness of the open contact

5. Food impaction identified by clinical examination
and by asking participants if they were aware of
food impaction

distal verified
confirmation, and

RESULTS

The overall prevalence of ICL was 52.8% (92 cases out
of 174 single-implant restorations); 78.2% was on the
mesial surface and 21.8% on the distal surface. ICL was
noted 57.9% in the maxilla and 49% in the mandible.
Eight implant restorations in women demonstrated
mesial and distal openings. ICL was noted in 53.6% of
the posterior implant restorations and 47.8% of the
anterior implant restorations (Fig 3). Among patients
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with ICL, a significant percentage, 40%, were aware of
the presence of ICL and food impaction.

DISCUSSION

The aim of this study was to determine the prevalence
of ICL between single-implant prostheses and adja-
cent teeth and to provide guidelines to prevent ICL.

In the present study, a significant percentage of
52.8% demonstrated ICL. The analysis indicated a sub-
stantially higher percentage of ICL on the mesial surfac-
es rather than on the distal surfaces, while the maxilla
was affected in 57.9% of the cases. Koori et al revealed
a total of 43% ICL of all cases with a significantly higher
percentage in the mesial aspect than the distal, and the
mandible higher than the maxilla.2 In Wei's study, 32
implant restorations out of 55 (> 50%) demonstrated
ICL, with detection as early as 3 months postinsertion.

Resultant open contacts may create food impac-
tion. Periodontal complications may arise with chronic
food impaction between natural teeth.®'° Food impac-
tion between implant prostheses and adjacent teeth
may lead to complications such as periodontal defects,
recurrent decay, and peri-implant complications. It is
important to take into consideration that peri-implant
structures are more susceptible to pathosis in compar-
ison to natural teeth."!

Constitutional factors affecting the maxillary and
mandibular growth could potentially lead to ICL. The
continuous growth of the maxilla and mandible could
impact teeth migration.'>=23 In particular, patients with
a high Frankfort-mandibular plane angle (FMA) exhibit
a higher anterior component of force, which may lead
to a higher prevalence of ICL.2* Furthermore, the mus-
culature could play an important role in teeth migra-
tion.?> Craniofacial growth is a factor that should be
carefully considered in adult treatment planning for
implant restorations. Different studies have shown the
ankylotic effect of implants.25-28 The transeptal fibers,
occlusal forces, interproximal wear, type or location of
contact surfaces, and root angulation have been stat-
ed as contributing factors of teeth migration.?®3°

Antirotational and vertical discrepancies with ma-
chined implant components have been reported in
the literature.3'32 These may lead to a translational
discrepancy of implant restoration or abutments after
applying required torqued values. If the restoration
is screw-retained, slight rotation may lead to contact
discrepancies resulting in applied forces to adjacent
teeth. Cemented restorations will eliminate this poten-
tial source of error. However, cemented restorations
present the issues of residual cement and retrieval,

depending on the luting agent and technique used.
Correction of contact addition with ceramic restora-
tions placed intraorally for an extended time may result
in technical difficulties of refiring.33 This may require
removal and reapplication of the veneering ceramic.

As the cause of the ICL seem to be multifactorial,
it may be difficult to prevent it. Any change of the
alveolar-dental complex could initiate a domino effect
resulting in ICL between single-implant restorations
and adjacent teeth. This study revealed similar find-
ings to studies conducted by Koori et al and Wei et al.>3
Koori et al revealed that the rate of ICL increased over
time, concluding that half of them occurred in the first
5.5 years.?

ICL may occur over months or years after implant
prosthesis insertion. The authors of the present study
suggest periodic use of an Essix retainer to prevent
ICL. Due to the high prevalence of ICL, the authors
recommend the use of screw-retained crowns so that
contacts may be modified. Cement-retained implant
crowns should use provisional cements and a White-
head box to facilitate removal.

Limitations of this study include not examining the
following factors: opposing dentition, angle classifica-
tion, parafunctional habits, prior orthodontic therapy,
mobility of adjacent teeth, type of implant restoration
(screw vs cemented) and exact time that open contact
was made. Future studies will investigate these param-
eters that could play an important role in the contribu-
tion of ICL.

CONCLUSIONS

In this study, 52.8% of implant restorations demon-
strated ICL, with a mesial aspect of 78.2% versus 21.8%
on the distal aspect. Due to the high prevalence of ICL,
techniques should incorporate retrievable implant res-
torations. Cement-retained implant crowns should use
provisional cement and a Whitehead box to facilitate
crown removal. The high prevalence of ICL is justifica-
tion for proper informed consent. It is the clinician’s
obligation to inform the patient of ICL as a potential
implant complication. Patient awareness may prevent
additional complications. The phenomenon of ICL
seems to be multifactorial. Further research is neces-
sary to identify causative factors of ICL. It is very dif-
ficult to prevent ICL due to its causative factors. The
authors suggest the use of an Essix retainer to prevent
the ICL between the implant restoration and the ad-
jacent tooth. Evaluation of ICL between the implant
restorations and the adjacent tooth should be periodi-
cally monitored.
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