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Abstract

Background: Implant prostheses require sufficient interocclusal space. In cases of limited interocclusal space,
reducing or extracting over-erupted opposing teeth, orthodontic intrusion, or surgical reconstruction of the
edentulous space are commonly used to restore the interocclusal space. However, there are disadvantages
to these approaches.

Case presentation: The present case report describes a patient with a limited interocclusal space managed using
an unconventional implant strategy.

Conclusions: The patient presented satisfactory outcomes without any signs of implant failure, suggesting that the
unconventional implant treatment strategy is a useful option for patients with a limited interocclusal space in the

posterior region. This unconventional implant surgery provides a minimally invasive treatment alternative.
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Background

Dental implants are surgically placed into the jaw bones to
restore missing teeth [1]. Conventionally, dental implants
have been used successfully in clinical practice with a con-
vincing ten-year survival rate (95%) [2, 3]. Adequate interoc-
clusal space is necessary for proper implantation of a
functional dental prosthesis. According to Misch [4], the
interocclusal space should be at least 8—12 mm in vertical
distance. However, unrestored edentulous space due to loss
of posterior teeth results in random movement of adjacent
teeth, which compromises the ability to place an implant. In
such cases, common prosthodontic treatments using con-
ventional dental implants is challenging for clinicians [5].

In cases of reduced interocclusal space, implantologists
have several options to optimize the space available for
the implant. However, these options may further prolong
or complicate the treatment. These options include:
reducing the over-erupted opposing teeth [6] (associated
risk - loss of healthy enamel and endodontic treatment
may be necessary); surgical reconstruction of the
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edentulous space such as with posterior maxillary seg-
mental osteotomy [7, 8] (associated risk - complications
of an additional surgery such as risk of wound infection);
orthodontic intervention to intrude the extruded teeth
[5, 9] (associated risk - cost and prolonged treatment
time); and using a screw-retained, implant-supported
casted abutment with an integrated crown [10, 11]
(associated risk - custom fabrication of abutment). These
solutions also require removal of healthy tooth/bone
structure and are expensive and time consuming.
Additionally, surgical reconstruction involves invasive
wound healing and potential surgical complications,
which further increase cost and time. Hence, there is a
need for a more straightforward and effective solution to
manage patients with a reduced interocclusal space.

A number of studies have reported success using deep
placement of locking-taper implants [12—-14]. Thus, we
proposed a new protocol based on the hypothesis that
deeply placed locking-taper implants can effectively
create upper space and lower the restorative platform of
the implant supported restorations. We report one case
with a limited interocclusal space in the posterior region
and management using deep placement of locking-taper
implants.
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Case presentation

This study was conducted following the ethical guide-
lines defined by the World Medical Association as
described in the Declaration of Helsinki released in
2013. Patients meeting the selection criteria (Table 1)
underwent the unconventional dental implant treatment.

In 2016, a 40-year old female patient visited the De-
partment of Oral Implantology at The Fourth Affiliated
Hospital of Nanchang University to replace her missing
1st and 2nd molars in the right lower jaw. The intraoral
examination revealed that the patient had right mandible
vertical dimensions of 3mm and 1 mm at the 1st and
2nd molars, respectively, as shown in Fig. 1. Conse-
quently, there was a lack of vertical dimension required
to replace the right mandibular molars. The remaining
teeth showed some tetracycline stains without any other
dental abnormalities. The radiographic evaluation by
cone beam computed tomography (CBCT) showed suffi-
cient bone mass for dental implant placement.

Following complete clinical evaluation, the proposed
treatment plan was comprised of restoring the lost inter-
occlusal space and placement of two implants. Regaining
the lost interocclusal space may lead to alternative solu-
tions. The treatment plan and expected outcomes were
explained to the patient as described below:

i. Prevailing care is essential while restoring vertical
dimensions prior to implant placement.

ii. The treatment may be more complex.

ili. An easier alternative approach would be to place
the locking-taper implants deeply to regain the
native lost interocclusal space.

iv. Although promising outcomes have been reported
for deeply placed locking-taper implants in the
upper and lower jaws [12], there is no available
standard protocol.

v. For any complication, substitution implants using
the standard protocol will be offered to replace the
deteriorating implants.

Table 1 Patients’ selection criteria

Inclusion criteria Exclusion Criteria

® Good state of general health ® Presence of Oral pathology
such as ulcer, premalignant

lesions

o Well maintained oral hygiene e History of alcoholism/smoking

® The height of the mandible must e Severe periodontitis and bone
be > 11 mm for deep installation loss

h *
of implant o The height of interocclusal

space is more 5 mm

e Patients’ understanding of
deviation from standard care and
the risk of implant failure

e History of radiotherapy in the
head and neck region
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Fig. 1 Preoperative clinical presentation showing reduced interocclusal

space in the centric occlusion
. J

The patient accepted the treatment plan using the
locking-taper implants and signed the informed consent.
The surgical procedure was performed under local
anesthesia using articaine with adrenaline 1:100,000
(Pierrel, Milan, Italy). Two locking-taper implants were
placed deeply (Bicon LLC, Boston, MA, USA), as shown
in Fig. 2, using the drilling sequence recommended by
the manufacturer. At the same time the patient was
instructed to use chlorhexidine mouthwash (0.2% for 1
min, thrice daily) starting 3 days prior to the surgery and
1 week postoperatively. The patient received a standard
antibiotic prophylaxis (amoxicillin, 2 g/day for 7 days)
starting on the day of surgery. For the purpose of heal-
ing, submerged implants were left to recover for 5
months, followed by a second surgery to access the
underlying implants and remove any residual bone using
a Sulcus Reamer, as shown in Fig. 3. The healing abut-
ments were placed and activated, as shown in Fig. 4.

At one month follow-up, the Express™ Vinyl Polysilox-
ane impression (3 M Espe Dental, Medizin, Germabny)
was obtained for planning a prosthesis (crown with sub-
gingival margins). After 1-2 weeks, we used the extraoral

Fig. 2 Deeply placed implants
.
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Fig. 3 Removal of any residual bone with Sulcus Reamer

cementation technique [16] to cement the fabricated sin-
gle porcelain crowns and restore the implants, as shown
in Fig. 5. Following insertion, the centric occlusion was
checked to remove any premature occlusal spot and
achieve the proper occlusion, protrusion, and laterotru-
sion, as shown in Figs. 6 and 7.

Following the completion of treatment, the patient
was recalled on a yearly basis for clinical and radio-
graphic evaluation. At each follow-up visit, a dentist and
a prosthodontist (prosthodontists were blind to the
treatment plans) assessed the patient for changes in the
marginal peri-implant bone level, mobility, and any
other signs of clinical failure.

The current study followed the survival criteria listed
by Albrektsson and Zarb [15] and are briefly described
below:

i. Absence of pain, sensitivity, or any exudate

ii. No implant mobility or peri-implant radiolucency

ili. Bone-to-implant contact (DIB) < 1.5 mm following
functional loading of 12 months, and no more than
0.2 mm/annum for the following years

Fig. 5 Extraoral cementation of the crown
. J

iv. Absence of any kind of prosthetic complications

Radiographic evaluation was performed to rule out the
presence of any radiolucency around the implant or any
pathological bone reaction around the bone-implant
interface.

In the current study, both implants placed in the pa-
tient healed physiologically without any complication
during the scheduled follow-up period (up to 2 years).
The patient reported suitable functioning of the implant
prosthesis. Additionally, there were no unusual clinical
or radiographic features associated with any of the
inserted implants, as shown in Fig. 8.

Discussion and conclusion

The present case investigated the deep placement of
locking-taper implants for a patient with a decreased
interocclusal space. The patient was followed for 2 years
for radiographic and clinical assessment. The patient
presented satisfactory outcomes without any signs of im-
plant failure, suggesting that the unconventional implant
treatment strategy is a useful option for patients with a
limited interocclusal space in the posterior region.

Fig. 4 Radiographic view of healing abutments

Fig. 6 Clinical view of centric occlusion of the final restoration
- J
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Fig. 7 Clinical view of occlusal table the final restoration

To manage patients with limited interocclusal space in
the posterior region, we presented a strategy that may be
less invasive compared to other strategies. For example,
the reduction of opposing extruded molars may lead to
dentinal hypersensitivity, requiring endodontic treatment
and additional crowns. Alternatively, the orthodontic in-
trusion of teeth is a technique sensitive procedure that
takes a longer time and may not be suitable for most of
patients. The surgical reconstruction, such as posterior
maxillary segmental osteotomy, involves more trauma of
the surgical procedure and associated complications
such as wound infection and healing issues.

We have proposed an unconventional protocol for the
prosthetic management of patients with a limited inter-
occlusal space.

In the second-stage surgery, the bone superior to the
dental implant can be removed using special instruments
(Sulcus Reamer) to regain the interocclusal space. This
procedure flattens out the bone around the implant (but
does not flatten the bone level around the implant),
regains the interocclusal space, and facilitates the place-
ment of the dental implant-abutment. This approach of
removing the bone superior to the dental implant has a

Fig. 8 Radiographic view of follow-up 2 years after implants
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number of advantages compared to conventional treat-
ment. First, this approach is very simple and cost effect-
ive and can be offered to patients of all socioeconomic
statuses. Second, the amount of bone removal in the
second-stage is more accurate and minimally invasive
compared to flattening the bone level before implant-
ation. Third, patients can be protected from the hazards
of invasive procedures, such as loss of dental or bone tis-
sues and surgical trauma while gaining the interocclusal
space using conventional approaches.

In the third-repair-stage, retaining methods for im-
plant dentures used cemented retention. Compared to
the screw retained implant, the cemented prosthesis has
a number of advantages, such as comfort, aesthetics, and
ease of handling. In contrast, the main disadvantage is
localized irritation due to excess dental cement, which
may lead to peri-implantitis [17]. In cases of subgingival
crown margins, excessive cement may be compressed
during cementation between the implant-abutment sur-
face and peri-implant soft tissues; hence its removal is
not easy [18]. In the present case study, the patient’s
interocclusal space was reduced. In this situation, the
restoration margins were placed subgingivally to increase
the retention. Therefore, we used locking-taper implants
utilizing the extraoral cementation technique [16], taking
advantage of implant-abutment connection characteris-
tics. The cementing process between the abutment and
the crown was completed outside the mouth after the
trial was completed. In addition to the above benefits,
the unconventional method [16] facilitates easy removal
of excess cement between the abutments and restora-
tions, which reduces the risk of peri-implant disease.
Consequently, regaining interocclusal space through this
approach and using crowns with subgingival margins in-
creases the height and retention area for better adhesion
between the abutment and crown.

In the past, studies have suggested that malocclusion
and occlusal interferences were the main factors in the
development of temporomandibular disorders (TMD)
[19]. However, more recent studies have shown no re-
markable differences in relation to signs and symptoms
of TMD among subjects with malocclusion and those
with physiological occlusion [20, 21]. In the present
study, no clinically relevant temporomandibular joint
disorder was observed during the clinical follow-up. This
may be attributed to an appropriate adaptation capacity
of TMJ tissues that can compensate for small functional
alterations created by the presence of the malocclusions
[22]. However, further long-term clinical studies are
needed to validate these findings.

Based on a 2 year follow-up period, the patient in the
present study reported clinical success and functionality
of the locking-taper implants. Neither of the two
implants presented any radiographic or clinical signs of
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failure. Therefore, we suggest that the locking-taper
implants can be selectively considered for patients with
a limited interocclusal space. Further studies with
prolonged follow-up time are required to evaluate the
clinical success of this unconventional technique.

Abbreviations
CBCT: Cone beam computed tomography; DIB: Bone-to-implant contact;
TMD: Temporomandibular disorders

Acknowledgments

The authors wish to thank Prof. Huang Deng in the Department of Pathology,
NanChang University at The Fourth Affiliated Hospital of Nanchang University,
for his academic help and time spent reviewing our study.

Authors’ contributions

YW contributed to writing the paper; WC and JQ-H contributes to data
acquisition; and HW-W contributed to the conception and design of the
study. All authors read and approved the final manuscript.

Funding
This research did not receive any specific funding from public, commercial,
or not-for-profit agencies.

Availability of data and materials

The datasets generated and/or analyzed during the current study are not
publicly available due to inconsistent language expression, but are available
from the corresponding author upon reasonable request.

Ethics approval and consent to participate

This study was conducted following the ethical guidelines defined by the
World Medical Association as described in the Declaration of Helsinki
released in 2013.

Consent for publication
Written informed consent was obtained from the patient for publication of
this case report and any accompanying images.

Competing interests
The authors declare that they have no competing interests.

Received: 4 May 2019 Accepted: 5 September 2019
Published online: 18 September 2019

References

1. Najeeb S, Zafar MS, Khurshid Z, et al. Applications of polyetheretherketone
(PEEK) in oral implantology and prosthodontics. J Prosthodont Res.
2016;60:12-9.

2. Moraschini V, Poubel LA, Ferreira VF, Barboza ES. Evaluation of survival and
success rates of dental implants reported in longitudinal studies with a
follow-up period of at least 10 years: a systematic review. Int J Oral
Maxillofac Surg. 2015;44:377-88.

3. Karoussis IK, Bragger U, Salvi GE, et al. Effect of implant design on survival
and success rates of titanium oral implants: a 10-year prospective cohort
study of the [Tl dental implant system. Clin Oral Implants Res. 2004;15:8-17.

4. Misch CE. Dental implant prosthetics. Mosby. 2005:165-6.

5. Geckili O, Sakar O, Yurdakuloglu T, et al. Multidisciplinary management of
limited interocclusal space: a clinical report. J Prosthodont. 2011;20:329-32.

6. Kini SK, Muliya VS. Restoration of an endodontically treated premolar with
limited interocclusal clearance. Indian J Dent Res. 2013;24(4):518-23.

7. Baeg S, OnS, Lee J, Song S. Posterior maxillary segmental osteotomy for
management of insufficient intermaxillary vertical space and intermolar width
discrepancy: a case report. Maxillofac Plast Reconstr Surg 2016;38:28-28.

8. Lee HE, Lee KT, Tseng YC, et al. Interdisciplinary management of
unfavorable posterior intermaxillary space. Br J Oral Maxillofac Surg.
2008;46:413-5.

9. ChunYS, Row J, Yang SJ, et al. Management of extruded maxillary molars to
accommodate a mandibular restoration: a clinical report. J Prosthet Dent.
2000;83:604-6.

Page 5 of 5

10. OZTURK O, Sipahi C, Yesil H. The restoration of mandibular posterior
edentulousness with limited interocclusal space with screw-retained custom
made abutments: Two case reports. 2015; 25-25.

11. Chen DL, Xu JM, Wu ZQ, et al. A clinical analysis of screw-retained implant-
supported casted integrated abutment crowns in the molar region with
limited interocclusal space. Shanghai Kou Qiang Yi Xue. 2017,26:419-24.

12, Huang B, Meng H, Zhu W, et al. Influence of placement depth on bone
remodeling around tapered internal connection implants: a histologic study
in dogs. Clin Oral Implants Res. 2015;26:942-9.

13. Lee EH, Ryu SM, Kim JY, et al. Effects of installation depth on survival of an
hydroxyapatite-coated Bicon implant for single-tooth restoration.

J Oral Maxillofac Surg. 2010;,68:1345-52.

14.  Lombardo G, Corrocher G, Pighi J, et al. The impact of subcrestal placement
on short locking-taper implants placed in posterior maxilla and mandible: a
retrospective evaluation on hard and soft tissues stability after 2 years of
loading. Minerva Stomatol. 2014;63:391-402.

15. Albrektsson T, Zarb GA. Determinants of correct clinical reporting.

Int J Prosthodont 1998;11:517-517.

16.  Frisch E, Ratka-Kruger P, Weigl P, et al. Extraoral cementation technique to
minimize cement-associated Peri-implant marginal bone loss: can a thin
layer of zinc oxide cement provide sufficient retention? Int J Prosthodont.
2016;,29:360-2.

17. Wilson TG. The positive relationship between excess cement and peri-
implant disease: a prospective clinical endoscopic study. J Periodontol.
2009;80:1388-92.

18.  Linkevicius T, Vindasiute E, Puisys A, et al. The influence of margin location
on the amount of undetected cement excess after delivery of cement-
retained implant restorations. Clin Oral Implants Res. 2011;22:1379-84.

19. Henrikson T, Nilner M. Temporomandibular disorders, occlusion and
orthodontic treatment. J Orthod. 2003;30:129-37.

20. Cioffi I, Farella M, Festa P, et al. Short-term sensorimotor effects of
experimental occlusal interferences on the wake-time masseter muscle
activity of females with masticatory muscle pain. J Oral Facial Pain
Headache. 2015;29:331-9.

21, Moreno-Hay |, Okeson JP. Does altering the occlusal vertical dimension
produce temporomandibular disorders? A literature review. J Oral Rehabil.
2015;42:875-82.

22. Michelotti A, lodice G. The role of orthodontics in temporomandibular
disorders. J Oral Rehabil. 2010;37:411-29.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions k BMC




	Abstract
	Background
	Case presentation
	Conclusions

	Background
	Case presentation
	Discussion and conclusion
	Abbreviations
	Acknowledgments
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	References
	Publisher’s Note

