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Improved ridge width with tenting screw
bone augmentation using particulate
and block grafts: A case report
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Abstract

The objective of this case report is to present the use of tenting screw bone augmentation technique for the rehabilitation
of narrow horizontally deficient mandibular ridges and to evaluate the feasibility and outcomes of this approach in achieving
sufficient bone volume for successful implant placement and Osseointegration. A 34-year-old woman with no significant
medical history presented with bilaterally missing teeth in the lower arch. A comprehensive treatment plan was developed
through assessment and Cone Beam Computed Tomography (CBCT) imaging to evaluate the ridge dimensions and plan
the treatment accordingly accurately. The tenting screw technique, utilizing autogenous/autologous+allograft materials,
was chosen for horizontal ridge augmentation. Bone augmentations were performed simultaneously bilaterally using
tenting screws. After a 20-week healing period, CBCT scans revealed favorable bone regeneration with adequate width for
successful implant placements. This case report demonstrates the potential of tenting screw bone augmentation in effectively
rehabilitating mandibular ridges and achieving optimal dental implant outcomes. Further research is needed to validate these
findings and assess the long-term stability and success of this technique.

Keywords
Tenting screw, bone augmentation, mandibular ridge, dental implants, osseointegration

Date received: 12 July 2023; accepted: 12 January 2024

Introduction 'Department of Oral & Maxillofacial Surgery, Baqai Dental College,
Karachi, SD, Pakistan

2Department of Prosthodontics, Altamash Institute of Dental Medicine,
Karachi, Pakistan

3Department of Prosthodontics, Dow University of Health Sciences,
Karachi, Pakistan

“Department of Prosthodontics, Faculty of Stomatology, Yerevan State
Medical University after Mkhitar Heratsi, Yerevan, Armenia
SDepartment of Research Analytics, Saveetha Dental College and
Hospitals, Saveetha Institute of Medical and Technical Sciences, Saveetha
University, Chennai, India

®Department of Prosthodontics, School of Dentistry, Tehran University of
Medical Sciences, North Karegar St, Tehran, Iran

Dental implant rehabilitation of partially or completely
edentulous patients with a resorbed mandible presents sig-
nificant challenges for both the prosthodontist and surgeon.
Common problems include insufficient retention of the
lower denture, intolerance to mucosal loading, pain, difficul-
ties with eating and speech, loss of soft-tissue support, and
altered facial appearance.'?

An osseous ridge augmentation course is frequently required
for reliable implant therapy in cases with low bone volume.
Sufficient bone volume is essential for endo-osseous dental
implants to successfully osseo-integrate and be retained over
the long term.'? The tenting screw technique, along with its
modifications such as cortical autogenous and tenting screw,
has been advocated for initial reconstruction and subsequent
regeneration of maxillofacial defects. Studies have shown the
effectiveness of these techniques in augmenting bone.>*
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Although autogenous bone grafts are considered the best
materials for augmentation, iliac bone grafts, in particular,
are subject to significant resorption.”!? Currently, bone aug-
mentation can be achieved using various biomaterials.!!
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These materials can be categorized according to their source
of origin and intended recipient, including allogeneic bone
grafts or allografts (obtained from a genetically distinct indi-
vidual of the same species), xenogeneic bone grafts or xeno-
grafts (obtained from a different species), and alloplastic
bone substitutes (materials created synthetically).!?
Autogenous bone graft or autograft refers to bone originating
from the same patient and can be harvested from intra-oral
sites (symphysis, retromolar pad area, anterior mandibular
ramus, tori, exostoses) or extra-oral sites (iliac bone, the cal-
varium, and the tibia).'?

The choice of the autogenous donor site for bone grafts
depends on the quantity of bone required at the recipient site
and the biological qualities of the donor’s bone. The quantity of
bone needed is the primary factor in selecting the donor site.'*
For ridge augmentation in totally edentulous patients with
extensive bone resorption, an extra-oral donor site like the pos-
terior iliac crest is often used to produce large volumes of bone.
In contrast, intraoral donor sites like the mandibular symphysis
are suitable for partially edentulous patients with smaller bone
defects, as they can provide modest bone volumes. '

Depending on the indication and the required amount of
graft, autogenous bone may be employed in a variety of
ways, including in the form of particles (either alone or com-
bined with a bone-substitute material), encased in titanium
meshes, screws, or membranes, or as a block graft.'> Cone
Beam Computed Tomography (CBCT) is the preferred radi-
ographic assessment method for reliable evaluation before
and after augmentation treatments. It is important to discuss
alternatives to augmentation surgery, such as the use of tilted
or angulated implants, narrow implants, zygomatic implants,
short implants, or non-implant-supported prostheses, which
may eliminate the need for augmentation, with the patient.!!”

By employing the tenting screw technique, the prostho-
dontist and surgeon aimed to address the challenges posed by
the resorbed mandibular ridge. This technique offered a pre-
dictable and reliable method for ridge reconstruction, which
was crucial for successful dental implant placement. Tenting
screw technique provided the necessary bone augmentation
and stabilization required to support the dental implants and
restore the patient’s oral function and aesthetics. Therefore,
based on the reported effectiveness of tenting screw tech-
nique in augmenting bone and the advantages of autogenous
bone grafts, it was deemed a suitable approach for the pre-
sented case of a partially resorbed mandibular ridge.

Case report

A 34-year-old woman with no significant medical history
presented at a dental clinic for a comprehensive prosthodon-
tic consultation. Her chief complaint was the desire to replace
her missing lower molars bilaterally to restore both esthetics
and function. The patient denied any history of tobacco, pan,
betel nut, or drug use, and had no known allergies to drugs or
materials. She had lost teeth 36, 37, 46, and 47 in her early

Figure |. Pre-operative panoramic view.

twenties due to caries and did not undergo any socket preser-
vation procedures at the time of extractions.

During the consultation, the patient was presented with
different restoration options for replacing her missing teeth,
including a removable partial denture or implant-supported
fixed restoration. She expressed a preference for fixed pros-
thetics using dental implants rather than a removable partial
denture. To further assess the bone quality and quantity, a
CBCT scan was recommended.

Upon clinical examination, it was observed that the
patient had a narrow ridge bilaterally, with some vertical
atrophy on the left side. An orthopantomogram revealed
missing teeth 36, 37, 46, and 47 (Figure 1). The CBCT scan
showed that the ridges were too narrow for implant place-
ment, measuring 4.2 mm on the right and 2.4 mm on the left
side at the crestal part of the alveolar bone in the lower pos-
terior mandible (Figure 2(a) and 2(b)).

Based on a thorough assessment of the patient’s chief
complaints, dental history, and clinical and CBCT examina-
tions, guided bone regeneration (GBR) with tenting screws
was determined to be the appropriate treatment approach.
Autograft and allograft materials were planned for use bilat-
erally. The patient was provided with written informed con-
sent for the proposed treatment.

Presurgical management

After the initial surgical and prosthodontic consultation, the
patient underwent phase I periodontal therapy as part of the
treatment plan. This phase included oral hygiene instructions
and prophylaxis to improve the patient’s overall oral health.
The goal of this phase was to establish a healthy periodontal
environment before proceeding with surgical treatment.
Following the phase I therapy, a 6-week periodontal re-
evaluation was conducted to assess the patient’s progress.
The re-evaluation showed significant improvements in the
patient’s oral hygiene, indicating that she had diligently fol-
lowed the oral hygiene instructions provided. The overall
periodontal health had improved, and it was determined that
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Figure 2. (a) Preoperative Cone Beam Computed Tomography
(CBCT) cross-section right side first molar region with 4.2 mm
width. (b) Preoperative CBCT cross section left side first molar
region with 2.4mm width.

Figure 3. 3D Cone Beam Computed Tomography of left side
after buccal bone block harvest (marked with yellow color
arrowheads).

the patient was ready to move forward with the surgical
phase of the treatment plan.

The successful completion of phase I periodontal therapy
ensured that the patient’s oral health was optimized, creating
a favorable environment for the upcoming surgical proce-
dures. This preparatory phase played a crucial role in ensur-
ing the long-term success of the planned implant-supported
fixed restoration. With the patient’s improved oral hygiene
and periodontal health, the subsequent surgical treatment
could proceed with a reduced risk of complications and bet-
ter overall outcomes.

Figure 4. Cross section of left side Cone Beam Computed
Tomography after buccal bone block harvest (marked with yellow
color arrowheads).

Surgical procedure and postoperative instructions

One gram of co-amoxiclav was used to pre-medicate the
patient,'® and 30s of preoperative chlorhexidine rinse was
given before the procedure. Following the administration of
local anesthesia, the surgical operation started with the crea-
tion of an incision on the left side of the mandible at the
surgical site, running from the distal papilla of the first pre-
molar up to the anterior border of the ramus. A full-thickness
mucoperiosteal flap was elevated to expose the underlying
tissues.

Using a fissure bur, a cortical osteotomy to harvest corti-
cal bone of size 12 mm by 8 mm from the donor site (ramus/
buccal shelf) was done, as depicted in Figures 3 and 4. The
block was removed with the help of chisels. To minimize
bleeding at the donor site, a gelatin sponge was applied. A
horizontal ridge augmentation was performed by securing
the block bone with a 1.5 X 10 mm tenting screw. The spaces
within the augmentation were filled with 0.2cc of allograft
material (Renew Oss tm, 80% cortical 20% cancellous mix-
ture with particle size 0.2 mm to 1 mm), and a resorbable col-
lagen membrane (Lyoplant (Braum tm) bovine collagen)
was placed over the augmentation site.!” The surgical site
was then sutured without tension with 4-0 polypropylene
(Prolene) sutures after periosteal release.

On the right side, an incision was made at the surgical site
similarly, after the administration of local anesthesia. A cor-
tico-cancellous bone graft was harvested from the ramal/
buccal shelf area of the mandible, as depicted in Figures 5
and 6, which was then ground using the bone mill. A full-
thickness flap was reflected, and a 2 X 9mm tenting screw
was inserted. A mixture of 1cc cortico-cancellous bone chips
autograft and lcc particulate cortico-cancellous allograft
was placed at the augmentation site.!” A resorbable collagen
membrane (Lyoplant (Braum tm) bovine collagen) was then
applied and fixated with resorbable polygalactin (Vicryl 4-0)
sutures, and the surgical site was sutured with 4-0
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Figure 5. 3D Cone Beam Computed Tomography of right
side after buccal bone block harvest (marked with black color
arrowheads).

Figure 6. Cross section of right side Cone Beam Computed
Tomography after buccal bone block harvest (marked with yellow
color arrowheads).

polypropylene (Prolene) without tension. Saline solution and
0.12% chlorhexidine rinse were used to irrigate the site.

The patient was instructed to use an extraoral cold pack
sporadically for the first 24 h after surgery to lessen edema.
The patient was administered 400 mg of ibuprofen every 6 h
for pain relief, 1g of co-amoxiclav twice a day for 7days,
and a 0.12% chlorhexidine rinse for 30s twice daily for
14 days. Detailed postoperative instructions were given,
which included avoiding mastication for 6 to 8 weeks and
brushing or exerting pressure on the surgical region for
4weeks.

Follow-up appointments

The patient underwent regular follow-up appointments at 1,
2,4, 6 (for suture removal), 8, 12, 16, and 20 weeks postop-
eratively. Bone exposure was seen on the block graft (left
side) in the 8th week. The exposed bone (2mm) was
removed with SS round bur and mucosa left to heal.
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Figure 7. Post-operative panoramic view.

(b)

Figure 8. (a) Post-operative Cone Beam Computed
Tomography (CBCT) cross-section right first molar region with
9.00 mm width. (b) Post-operative CBCT cross-section left first
molar region with 7.7 mm width.

Complete coverage was seen on the 12th week. After the
20-week follow-up, a second CBCT scan was taken to
assess the outcome of the GBR procedure (Figure 7). To
allow accurate reproducibility of measurements on the
CBCT, the upper first molar mesio-palatal cusp tip was
taken as an anteroposterior reference point. Upon interpre-
tation of the CBCT images, it was determined that the GBR
had successfully provided sufficient horizontal ridge aug-
mentation. In this case, it was attempted to alter the width of
the ridge (reduction or gain) not the height of the ridge.
However, the superior part of the inferior alveolar canal was
taken as a reference for height in this case.

On the right side, the ridge exhibited a width of 9.0 mm,
as depicted in (Figure 8(a)). On the left side, the GBR
resulted in a ridge width of 7.7mm, as shown in (Figure
8(b)). Based on these measurements, it was concluded that
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Figure 9. Implant placement on the right side of lower arch.

the ridge dimensions were suitable for proceeding with
implant placement.

Subsequently, the tenting screws that had been used dur-
ing the GBR procedure were removed once the healing
period was completed at 20 weeks. After a period of 1 week
from screw removal, 2 implants (Megagen AnyOne, South
Korea) with standard diameters of 4.5mm and 4mm and
heights of 8.5 and 10mm were successfully placed on the
right in the 46 and 47 places (Figure 9), while 2 implants
(Megagen AnyOne, South Korea) of diameter 4.5 mm and
height of 10 mm were placed on the left side (Figure 10).

The successful GBR procedure, as evidenced by the
favorable ridge dimensions on the CBCT scans, provided a
solid foundation for the subsequent implant placement. This
outcome was crucial in ensuring the long-term stability and
success of the implant-supported fixed restoration. The step-
by-step approach taken in this case, including the GBR and
subsequent implant placement, contributed to achieving the
patient’s desired esthetics and functional restoration.

Discussion

In the past, a variety of grafting methods have been sug-
gested to accomplish a reliable and successful restoration of
alveolar defects.?’ The tenting screw approach is one such
method that has been researched in several of studies.*?!22 A
tent-pole effect was applied in a study by Rocchietta et al.,?
and it was discovered that autogenous block grafts produced
statistically larger bone volume in the enhanced region than
autogenous particle grafts.

Non-autogenous bone grafts can be just as successful and
advantageous as autogenous bone grafts, according to the
scientific literature on bone augmentation. Based on these

Figure 10. Implant placement on the left side of lower arch.

preliminary findings,?*?7 it is possible that new types of par-

ticulate bone grafts might be employed as an alternative to
autogenous block bone grafts. The fact that these concen-
trates are made from autologous sources may be responsible
for the lack of clinical problems and the beneficial effects on
wound healing.?® These results suggest that in terms of bone
regeneration and wound healing, non-autogenous bone grafts
can offer comparable advantages and results.

The tenting screw approach has been extensively studied
and documented in the literature as an effective technique
for enhancing soft and hard tissues in extensively resorbed
edentulous sites. This method involves strategically placing
one or more tenting screws on the buccal side of the ridge to
achieve horizontal augmentation, with the screw heads posi-
tioned based on the desired amount of augmentation and
distance from the cortical bone. Once the tenting screws are
in place, bone graft material is applied to cover the screw
shanks, followed by the application of a barrier membrane.
The tenting screws provide a rigid “tenting effect” that pro-
motes graft stability and maintains its dimensions, reducing
the impact of external pressure during healing. Numerous
studies have reported favorable outcomes and efficacy of
the screw-tenting approach, highlighting its ability to
achieve augmentation and facilitate successful implant
placement. By incorporating this technique, clinicians can
effectively address bone deficiencies, improve ridge dimen-
sions, and create a favorable environment for dental implant
placement.>2!2°
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This case study highlights the importance of meticulous
therapy planning, including clinical assessment and CBCT
imaging, to accurately analyze the patient’s condition and
quantify ridge dimensions for effective treatment planning.
The use of autologous bone blocks in combination with allo-
graft materials provides the advantage of utilizing the
patient’s own bone as a scaffold for new bone production,
while the allograft materials aid in the regeneration process.
The successful bone regeneration observed in the follow-up
CBCT scan demonstrates the effectiveness of this combina-
tion in increasing bone volume and stability.

In our case report, the use of the tenting screw technique
with titanium screws resulted in a mean horizontal bone
gain of approximately 5 = 0.2 mm, consistent with previous
literature on guided regeneration procedures using resorb-
able membranes for thin ridges.*° This technique, combined
with the use of particulate material and resorbable collagen
membranes, provides a predictable approach with easy
manipulation and fewer complications.’!*> The tenting
screw technique has been shown to effectively increase the
horizontal ridge dimension and facilitate subsequent
implant placement while reducing graft material resorp-
tion.*?33 Overdrafting the desired horizontal gain above the
screw head is advisable to compensate for graft material
resorption.>

Studies comparing different horizontal bone ridge aug-
mentation strategies have found that the tenting screw tech-
nique when compared to titanium-reinforced membranes,
results in fewer complications such as wound dehiscence,
membrane exposure, and graft loss.** Resorbable mem-
branes used in conjunction with tenting screws have shown
lower infection rates and better wound-healing outcomes.”!
The technique has also demonstrated cost-effectiveness and
prevention of graft migration, particularly in cases with flat
ridges.®

To ensure successful outcomes, flap advancement was
carefully performed to achieve primary closure without ten-
sion, adhering to the “PASS” principle by Wang and
Boyapati.** These findings highlight the advantages of the
tenting screw technique, including its ability to enhance
bone dimensions, reduce complications, and provide a stable
framework for bone regeneration in preparation for implant
placement.

As with any case report, it is important to recognize the
limitations and potential variations that may exist when
applying the findings to a broader population. Patient char-
acteristics, anatomical variations, and surgical techniques
can differ among individuals and settings, limiting the gener-
alizability of the results. This case report represents a single
patient case, which restricts the ability to draw definitive
conclusions about the overall efficacy of the bone augmenta-
tion technique.

To further validate the findings and establish the repro-
ducibility of the technique, larger sample sizes, and compar-
ative analysis studies are needed. Long-term follow-up is

essential to assess the stability and success of the implants,
including factors such as implant survival, osseointegration,
and potential complications that may arise over time. In a
randomized controlled trial by Cucchi et al.,*® it was high-
lighted that early exposure or infection of bone regeneration
procedures can increase the risk of failure, emphasizing the
importance of long-term evaluation.

It is worth noting that successful horizontal and vertical
bone regeneration using both resorbable and non-resorba-
ble membranes has been reported by Merli et al.’’
although challenges may still arise. In this case, implant-
supported prostheses were successfully used for the reha-
bilitation of the patient, and extensive bone remodeling and
firm bone enclosure around each implant were observed
after months of follow-up. It is recommended that clini-
cians exercise caution when applying the findings from this
case report to other patients. Further research, including
well-designed clinical trials with long-term follow-up, is
needed to provide more robust evidence and guide clinical
decision-making.

Conclusion

In conclusion, the aim of this case report was to investigate
the outcome of regenerated bone by using tenting screw
that had a horizontal bone gain in the range of mean hori-
zontal bone gain of approximately 5-0.2mm which had
similar results as those by de Souza et al. Tenting screw
bone augmentation using autogenous/autologous +allograft
presents a comprehensive and effective approach to address
narrow ridges and vertical deficiencies in the mandibular
region. This technique offers several advantages, including
prevention of the soft tissue and periosteum from collaps-
ing over the created space and protecting the particulate
graft from resorption, high predictability, minimal inva-
siveness, cost-effectiveness, shorter healing time, and
reduced patient morbidity. However, the suitability of this
approach should be carefully assessed based on the unique
characteristics of each case, patient factors, and the clini-
cian’s expertise. By considering these factors and imple-
menting evidence-based techniques, clinicians can achieve
successful tenting screw bone augmentation and optimize
dental implant outcomes in challenging cases. Nonetheless,
further studies with longer follow-up periods and larger
sample sizes are needed to confirm and validate these find-
ings to establish the long-term efficacy and success of this
approach.

Acknowledgements

The authors want to take this opportunity to express their apprecia-
tion to the research development and review cell of Altamash
Institute of Dental Medicine Karachi, Pakistan, for guidance and
support in this study. The author’s team is also grateful to the
Yerevan State Medical University after Mkhitar Heratsi, Yerevan,
Armenia, for supporting this project.



Salman et al.

Author contributions

S.M.A.S. N.A. and A.H. contributed to the concept and critically
reviewed the article; NA.A. A.Y. M.J.L A.H. and S.M.A.S. writing
case report; S.M.A.S. and A.Y. M.J.L. and N.A. contributed to the
concept and collected the patient information.

Declaration of conflicting interests

The author(s) declared no potential conflicts of interest with respect
to the research, authorship, and/or publication of this article.

Funding

The author(s) received no financial support for the research, author-
ship, and/or publication of this article.

Ethical approval

Our institution does not require ethical approval for reporting indi-
vidual cases or case series.

Informed consent

Written informed consent was obtained from the patient(s) for their
anonymized information to be published in this article.

ORCID iD

Artak Heboyan https://orcid.org/0000-0001-8329-3205

References

1. Albrektsson T, Dahl E, Enbom L, et al. Osseointegrated oral
implants: a Swedish multicenter study of 8139 consecutively
inserted Nobelpharma implants. J Periodontol 1990; 59: 287.

2. Adell R, Lekholm U, Rockler B, et al. A 15-year study of osse-
ointegrated implants in the treatment of the edentulous jaw. Int
J Oral Surg 1981; 6: 387-416.

3. Marx RE, Shellenberger T, Wimsatt J, et al. Severely resorbed
mandible: predictable reconstruction with soft tissue matrix
expansion (tenting screw) grafts. J Oral Maxillofac Surg
2002; 60: 878-889.

4. Chasioti E, Chiang TF and Drew HJ. Maintaining space in
localized ridge augmentation using guided bone regeneration
with tenting screw technology. Quintessence Int 2013; 44:
763-771.

5. Robiony M, Zorzan E, Polini F, et al. Osteogenesis distraction
and platelet-rich plasma: combined use in restoration of severe
atrophic mandible. Long-term results. Clin Oral Implants Res
2008; 19: 1202—-1210.

6. Moses O, Nemcovsky CE, Langer Y, et al. Severely resorbed
mandible treated with iliac crest autogenous bone graft and
dental implants: 17-year follow-up. Int J Oral Maxillofac
Implants 2007; 22: 1017-1021.

7. Mertens C, Decker C, Seeberger R, et al. Early bone resorption
after vertical bone augmentation—a comparison of calvarial
and iliac grafts. Clin Oral Implants Res 2013; 24: 820-825.

8. Sbordone C, Toti P, Guidetti F, et al. Volume changes of
iliac crest autogenous bone grafts after vertical and horizontal
alveolar ridge augmentation of atrophic maxillas and mandi-
bles: a 6-year computerized tomographic follow-up. J Oral
Maxillofac Surg 2012; 70: 2559-2565.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Smukler H and Chaibi MS. Ridge augmentation in prepara-
tion for conventional and implant-supported restorations.
Compendium 1994; 18: S706-S710.

Hammack BL and Enneking WF. Comparative vasculariza-
tion of autogenous and homogenous bone transplants. J Bone
Joint Surg 1960; 42A: 811.

Jimi E, Hirata S, Osawa K, et al. The current and future thera-
pies of bone regeneration to repair bone defects. Int J Dent
2012;2012: 148261.

Jensen SS and Terheyden H. Bone augmentation procedures
in localized defects in the alveolar ridge: clinical results with
different bone grafts and bone-substitute materials. /nt J Oral
Maxillofac Implants 2009; 24(Suppl): 218-36.

Shafer WG, Hine MK and Levy BM. 4 textbook of oral
pathology. W .B. Sanders Company, Philadelphia 1983.
Katsuyama H and Jensen SS. Treatment options for sinus floor
elevation. In: Chen S, Buser D and Wismeijer D (eds.) /77
treatment guide sinus floor elevation procedures. ITI treat-
ment guide. Berlin: Quintessence Publishing, 2011, pp.34-59.
Marx RE. Philosophy and particulars of autogenous bone graft-
ing. Oral and Maxillofac Clin North Am 1993; 5: 599-612.
Toljanic JA, Ekstrand K, Baer RA, et al. Immediate loading
of implants in the edentulous maxilla with a fxed provisional
restoration without bone augmentation: a report on 5-year
outcomes data obtained from a prospective clinical trial. /nt J
Oral Maxillofac Implants 2016; 31(5): 1164-1170.

Trbakovic A, Bongenhielm U and Thor A. A clinical and
radiological long-term follow-up study of narrow diameter
implants in the area. Clin Implant Dent Relat Res 2018; 20(4):
598-605.

Lund B, Hultin M, Tranaeus S, et al. Complex systematic
review—perioperative antibiotics in conjunction with dental
implant placement. Clin Oral Implants Res 2015; 26 (Suppl.
11): 1-14.

Fien M, Puterman I, Mesquida J, et al. The Ribroast
Technique™: an alternative method to stabilize a resorbable
collagen membrane for guided bone regeneration. Compend
Contin Educ Dent 2023; 44(7): 408-414.

Urban IA, Montero E, Monje A, et al. Effectiveness of verti-
cal ridge augmentation interventions: a systematic review and
meta-analysis. J Clin Periodontol 2019; 46: 319-339.
Pourdanesh P, Esmaeelinejad M and Aghdashi F. Clinical out-
comes of dental implants after use of tenting for bony augmen-
tation: a systematic review. Br J Oral Maxillofac Surg 2017;
55:999-1007.

Caldwell GR, Mills MP, Finlayson R, et al. Lateral alveolar
ridge augmentation using tenting screws, acellular dermal
matrix, and freeze-dried bone allograft alone or with particu-
late autogenous bone. Int J Periodontics Restorative Dent
2015; 35: 75-83.

Rocchietta I, Simion M, Hoffmann M, et al. Vertical bone
augmentation with an autogenous block or particles in combi-
nation with guided bone regeneration: a clinical and histologi-
cal preliminary study in humans. Clin Implant Dent Relat Res
2016; 18: 19-29.

Papageorgiou SN, Papageorgiou PN, Deschner J, et al
Comparative effectiveness of natural and synthetic bone grafts
in oral and maxillofacial surgery prior to insertion of dental
implants: systematic review and network meta-analysis of paral-
lel and cluster randomized controlled trials. J Dent 2016; 48: 1-8.


https://orcid.org/0000-0001-8329-3205

SAGE Open Medical Case Reports

25.

26.

27.

28.

29.

30.

de Groot RJ, Oomens MAEM, Forouzanfar T, et al. Bone
augmentation followed by implant surgery in the edentulous
mandible: a systematic review. J Oral Rehabil 2018; 45:
334-343.

Troeltzsch M, Troeltzsch M, Kauffmann P, et al. Clinical
efficacy of grafting materials in alveolar ridge augmentation:
a systematic review. J Craniomaxillofac Surg 2016; 44:
1618-1629.

Chavda S and Levin L. Human studies of vertical and hori-
zontal alveolar ridge augmentation comparing different types
of bone graft materials: a systematic review. J Oral Implantol
2018; 44 74-84.

Miron RJ, Fujioka-Kobayashi M, Bishara M, et al. Platelet-
rich fibrin and soft tissue wound healing: a systematic review.
Tissue Eng Part B Rev 2017; 23: 83-99.

Tarnow DP and Fletcher P. Histologic evidence of the ability
of dermal allograft to function as a barrier during guided bone
regeneration: a case report. Clin Adv Periodontics 2015; 5(3):
201-207.

Meloni SM, Jovanovic SA, Urban I, et al. Horizontal ridge
augmentation using GBR with a native collagen membrane
and 1:1 ratio of particulate xenograft and autologous bone:
A 3-year after final loading prospective clinical study. Clin
Implant Dent Relat Res 2019; 21: 669-77.

31.

32.

33.

34.

35.

36.

37.

Le B, Rohrer MD and Prasad HS. Screw “tent-pole” grafting
technique for reconstruction of large vertical alveolar ridge
defects using human mineralized allograft for implant site
preparation. J Oral Maxillofac Surg 2010; 68: 428-35.

Doan TL and Le LD. Efficacy of the tent-pole technique in
horizontal ridge augmentation. Pesqui Bras Odontopediatria
Clin Integr 2020; 20: e5643.

Deeb GR, Tran D, Carrico CK, et al. How effective is the tent
screw pole technique compared to other forms of horizontal ridge
augmentation? J Oral Maxillofac Surg 2017; 75: 2093-2098.
Durrani F, Singh P, Pandey A, et al. Tent screws: predictable
guided bone regeneration. J Indian Soc Periodontol 2023;
27(1): 104.

Wang HL and Boyapati L. “PASS” principles for predictable
bone regeneration. Implant Dent 2006; 15(1): 8—17.

Cucchi A, Vignudelli E, Napolitano A, et al. Evaluation of
complication rates and vertical bone gain after guided bone
regeneration with non-resorbable membranes versus titanium
meshes and resorbable membranes. A randomized clinical
trial. Clin Implant Dent Relat Res 2017; 19: 821-32.

Merli M, Moscatelli M, Mariotti G, et al. Bone level variation
after vertical ridge augmentation: resorbable barriers versus
titanium-reinforced barriers. A 6-year double-blind randomized
clinical trial. Int J Oral Maxillofac Implants 2014; 29: 905-13.



