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A B S T R A C T   

Placing dental implants in microvascular bone free flaps used for reconstructing the mandible or 
maxilla has been previously reported. However, there is scarce information available on the 
restorative protocol using short dental implants placed in a deep circumflex iliac artery (DCIA) 
microvascular free flap and the rationale behind it. This case report describes a 18-year-old pa
tient referred to the hospital for numbness and dull pain of the left mandible, which she observed 
for three months. The patient underwent mandible resection and reconstruction using the DCIA 
free flap due to “giant cell lesion” on the left side of the mandibular angle. Short dental implants 
were placed and prosthetic reconstruction of the dentition involved in the resection was per
formed in a young patient with two integrated abutment crowns. The placement of short dental 
implants did not negatively affect the vascular pedicle and vitality of free flap. In our case report, 
two years after the healing, excellent aesthetic and function were accomplished with the DCIA 
flap followed by restoration with short implants.   

1. Introduction 

The introduction of free tissue transfer techniques revolutionized the field of reconstructive surgery and established the gold 
standard in mandibular reconstruction by allowing restoration of composite defects in a single stage. Vascularized bone grafts also 
provide a reliable medium for osseointegrated implants and allow surgeons to tackle previously overwhelming defects with much 
greater success [1]. Although the fibula free flap is the most popular and frequently used microvascular free flap for mandibular 
reconstruction, compared to the subscapula system and the iliac crest deep circumflex iliac artery (DCIA) free flaps, the latter may be 
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the more favorable approach, when more bone stock is needed [2]. Also, a two-team approach may be employed in contrast to the 
scapula flap. The first report of a free tissue transfer from the superficial circumflex iliac artery, DCIA, the superior deep branch of the 
gluteal artery, and the ascending branch of the lateral circumflex artery was in the late 1970s [3]. Specifically to the reconstruction of 
the mandible, the first description of the application of an osseomuscular iliac crest flap was made by Urken et al., in 1989 [4]. 

The choice of an osseus flap is based on a conjunction of factors, such as the timing of reconstruction, the recipient site conditions, 
the location of the defect, and the amount of bone and soft tissue needed [5]. Fortunately, a network meta-analysis has shown that of 
1513 patients receiving FFF, DCIA, scapula flaps, or osteocutaneous radial forearm flap, high and non-significantly different survival 
rates were observed for all these different flaps [6]. The DCIA free flap has been proposed as the first microvascular transplant choice 
for defects that involve the mandibular angle and body because of its dimensions and appropriateness for subsequent implant 
placement [7,8]. 

In a 10-year retrospective study of prostheses supported by implants placed in various osseous flaps, lower success was observed for 
fixed partial prostheses (93 %) compared to removable partial prostheses (100 %), although no difference was observed in survival 
between different flaps [9]. In contrast, different outcomes have been reported in another retrospective cohort, where 100 % survival 
was reported for implants placed in scapula flaps, 83 % in FFF, 80 % in radial composite free flaps, and 76 % in DCIA [10]. Remarkably, 
the implants failing were all standard diameter and length (4.1mm x 10–12mm length), according to a current classification system 
[11], and of a screw-tight fit design [10]. In a screw-tight fit implant design, extensive bone remodeling must take place after implant 
placement, since the osteotomy walls are commonly undersized in comparison to final implant diameter [12]. Therefore, significant 
bone remodeling occurs for osseointegration establishment [13], which may be challenging in an osseous microvascular flap. In 
contrast, plateau-root form implant designs have the diameter of the outer fins equivalent to the osteotomy walls, which eventually 
allow implants inner diameter to host the blood clot and form healing chambers, where bone rapidly evolves towards a haversian-like 
structure with increasing mechanical properties, as clinically corroborated [14,15]. Because there are contrasting findings in the 
survival of implants placed in osseous flaps, likely because safety protocols for implant placement, especially in head and neck cancer 
patients remain largely undefined [16], it seems important to explore more conservative approaches including rehabilitation with 
locking tapered short implants of a plateau-root form design. The survival rates of short implants varied between 74 % and 96 % at 5 
years, depending on factors such as the quality of the patient’s bone, primary stability of the implant, clinician’s learning curve, and 
implant surface. Short implants can achieve results similar to those of longer implants in augmented bone and offer a treatment 
alternative that could reduce the need for invasive surgery and associated morbidity and be safer and more economical [17]. 

2. Case report 

In this patient’s case, for the reconstruction of the angle of the mandible, we chose a DCIA flap from the crest of the pelvic bone, due 
to the necessary volume of the bone component in the area of the mandibular angle. Postoperatively, we placed short dental implants 
in the DCIA flap, followed by prosthetic tooth reconstruction. A DCIA flap has a large volume and quality of bone tissue for mandibular 
segmental defects, excellent aesthetic shape for re-establishing mandibular continuity, and for implant placement [18]. Informed 
consent was obtained from the patient. 

An 18-year-old patient was referred to the hospital for numbness and dull pain of the left mandible, which she observed for three 
months. The patient’s personal history was without general illnesses, chronic medication or allergies. As part of the diagnosis, we 
performed a panoramic radiograph (Fig. 1) and a computed tomography (CT) scan (Fig. 2) of the patient, which was dominated by a 
lytic lesion of the left mandibular angle with cortical destruction of approximately 33 × 27 × 40mm, with a peripheral border of 
irregular round ossification - vs. periosteal reaction. Abdominal USG and chest X-ray were completed without pathological findings. 

Fig. 1. Panoramic radiograph of osteolytic lesion angle of the mandible on the left side.  
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Fig. 2. CT scan confirmed destructive process of the angulus mandibulae l.sin.  

Fig. 3. Resection part of the surgery, photo shows resection angulus mandibulae l.sin.  
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One of our diagnostic challenges was to try to conduct a magnetic resonance imaging (MRI) examination, which was not possible 
because of a panic attack from the patient’s side. Histological analysis of the tumor conducted under local anesthesia with the diagnosis 
“giant cell lesion” (giant cell lesion) of the mandible (WHO 2013). Considering the clinical picture (rapid growth, large size of the 
lesion and aggressive growth), the pathologist concluded the form as aggressive. 

Four weeks after the first visit to the clinic, we performed radical surgery in the scope of resection of the mandible and recon
struction using a DCIA flap from the right hip. 

We chose the approach to the resection of the mandible tumor from the preauricular approach, which we extended sub
mandibularly to the border of the submental area, sparing the ramus marginalis of the facial nerve. The resection of the mandible was 
performed from an extraoral approach with the adjacent attachment of the masseter muscle, the ventral border of the resection was 
distally to the tooth number 35, distal border to the retromolar area approximately 1 cm above the level of the mandibular foramen, 
teeth 36 and 37 remain part of the resection (Fig. 3). 

The DCIA flap was removed simultaneously by the second operating team. As recipient vessels for DCIA flap microanastomoses, we 
chose the facial artery and vein, which we sutured with Ethilon 8-0 to the circumflex profunda iliac artery and its concomitant vein 
(Fig. 4). 

We closed the donor site by suturing the muscle layer, drilling fixation holes in the iliac bone and applying the Parietene Covidien 
mesh (mesh for open and laparoscopic ventral hernia repairs by Medtronic) which we fixed to the iliac bone and the inner surface of the 
external obliquus muscle. Fixation of the DCIA flap using two osteosyntheses plates anteriorly and two osteosyntheses plates (by 
Synthes) posteriorly (Fig. 5). Postoperatively, we checked the vitality of the flap using a control USG Doppler. 

The patient’s postoperative recovery was favorable and very fast, on the fifth postoperative day the patient was fully upright. The 
histological conclusion of the bone resection with negative marginal rapid sections confirmed the preoperative histological diagnosis 
of a giant cell tumor of the bone. The patient was discharged to home treatment in the early postoperative period, with the need to wear 
a hip belt. 

As part of the post-operative checks, we performed a control CT scan to exclude the presence of recurrence a control OPG to assess 
the healing of the bone flap. The patient’s post-operative bite and occlusion position were satisfactory. We performed the second 
surgical procedure one year after the reconstruction of the mandible, using a DCIA flap. It consisted in the removal of the anterior 
osteosynthesis plates which could create an obstacle during the dental implant placement. (Fig. 6). 

In region 37 we inserted a 4.5 × 6.0 mm short implant (Bicon LLC, Boston, MA, USA) and positioned it 4.5 mm subcrestally. Extra- 
short dental implants are placed subcrestally in bone microvascular free flaps because more bone remodeling is expected in such flaps 
when compared to implants placed in native bone [19]. The second was a 5.0 × 6.0 mm short Bicon implant which was inserted 5.0 

Fig. 4. Reconstruction of angulus with DCIA after microanastomoses.  
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Fig. 5. Panoramic radiograph after osteosynthesis angulus mandibulae with DCIA free flap.  

Fig. 6. DCIA free flap before placing dental implants.  

Fig. 7. Panoramic radiograph after removal of osteosynthesis plates and insertion of short dental implants in DCIA free flap.  
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mm subcrestally in region 36. The bone chips obtained during implantation were applied to the area of the vestibular surface in region 
37. The intraoral approach was sutured with a non-absorbable 5-0 monofilament. The postoperative panoramic radiograph showed 
successful implant placement (Fig. 7). 

Finally, we introduced healing cups (Bicon LLC). Depending on the hypertrophy of the granulation tissues, we realized the indi
vidualization of the ingrowth rollers - their extension through the path of the laboratory, which enabled the modeling of soft tissues 
around the dental implants. Figs. 8–10. 

For the restoration of this prosthodontic defect we used a full digital workflow (Fig. 11) and delivered two extra orally cemented 
zirconia crowns on universal abutments (Bicon LLC) 6 months after implant placement (Fig. 12). For both aesthetic and functional 
reasons we delivered a prepless composite overlay (Enamel Plus HRi) on the second premolar. 

Following prosthodontic reconstruction, the patient is fully oral rehabilitated. At the end of our surgical and implant treatment we 
suggested orthodontic treatment due to bite edge to edge, but it was the patient’s occlusion prior to surgery and it was her choice not to 
treat it. Postoperatively soft diet was recommended for two months. Masticatory function evaluation was beyond the scope of this case 
report. 

3. Discussion 

The need of tissue restoration due to trauma or oncological resection can be tackled by microsurgical transfer of tissue from 
multiple donor sites. Among the several types of bone free flaps, the relevance of DCIA has been less reported when compared to other 
treatment modalities [20]. DCIA free flap is an ideal type of microvascular bone free flap for the reconstruction of the mandibular angle 
due to its suitable volume and shape. It has been reported that a substantial bone area (22.8 cm2) and length (7.79cm) can be 
transferred with the DCIA flap, along with a skin paddle surface area (117cm2) which can be incorporated for integument and mucosal 
resurfacing [21]. The cortical bone of the ilium has been used to replace the mandibular or maxillary alveolar process, generating 
sufficient space for osseointegrated implants [22,23]. The pooled failure rate of the DCIA free flap has been reported to be 4 % and the 
complication rates for head and neck 57.37 % and of 40 % for limb reconstruction [21]. However, the literature seems scarce regarding 
the placement and restoration of short and extra-short dental implants in microvascular free flaps, and there are limitations in dis
cussing data in this scenario. 

The rationale for short dental implant placement in bone microvascular free flaps was the reduced ostetomy implant site prepa
ration as well as the use of low speed drilling which allows the collection of bone from the drills for reinsertion around healing plugs. 
The use of low speed drilling compared to conventional drilling techniques have shown to result in comparable biological outcomes 
[24]. Also, from a prosthetic standpoint, bone maintenance around implants placed in the graft is of utmost importance. The presence 
of a gap at the implant-abutment interface has been associated with the presence of an inflammatory cell infiltrate and potential bone 
loss around implants [25]. The implant-abutment connection used in this case report is a purely tapered interference fit [26], also 
known as locking taper, which is a screwless connection with close fit to the implant well shown to be impervious to bacteria [27]. 
Previous clinical research has shown bone maintenance around locking taper connection and even bone gain in some circumstances 
[28,29]. In contrast, screwed implant-abutment connections such as tapered integrated screwed-in must have shown to present space 
at the implant-abutment interface which is prone to bacterial leakage, although evidence is yet to be presented regarding its correlation 
with bone crest loss [30]. 

Splinting or not-splinting implants has been a controversial topic, where several suggest that splinting must be made to increase 
resistance to lateral loads, decrease the risk of implant component fractures and reduce abutment screw loosening [31,32]. A 
meta-analysis comparing short implants to standard length ones have shown that clinical outcomes were not significantly different for 
splinted compared to non-splinted crowns, but improved peri-implant outcomes were observed for cemented (as in our case report) 
relative to screw-retention [33]. Comparable clinical survival has been reported previously for non-splinted compared to splinted short 
implants [34,35]. A 14-year follow-up study also reported the absence of differences for single and splinted implants showing similar 
respective outcomes of MBL (0.46 ± 0.75 and 0.37 ± 1.12 mm), success rate (93.86 % ± 24.11 % and 92.79 % ± 25.98 %), and 
survival rate (96.30 % ± 19.00% and 98.86 % ± 10.66 %) [36]. 

Comparison of implant survival among different free flaps are scarce, specially using short implants. One study has reported peri- 
implant bone remodeling of 14 fibula and 14 DCIA bone flaps treated with dental implants. Follow-up was carried out up to 3 years and 
although peri-implant bone resorption increased overtime, no significant difference between implants placed in fibula and DCIA flaps 
was observed [37]. The authors placed two types of screw tight-fit implant designs (Straumann and Camlog), and indicated that 
implant treatment in microvascular free flaps does not present long-term peri-implant stability. It was also suggested that close 
collaboration between surgical and restorative teams is key, since one important issue is the unfavorable implant-crown ratio and the 
mucosal hypertrophy [37]. Prospective clinical studies of different free flaps restored with plateau-root form implants, as used in this 
case report, are warranted. 

A retrospective study of 41 implants placed in 13 patients who received DCIA flaps and were followed-up for a mean period of 48 
months showed that only 3 implants were removed. One implant was removed due to peri-mucositis accompanied by gingival 
swelling, and two were removed at the request of the patient. Although no sign of peripheral bone loss was observed in 39 implants, 
peripheral gingival swelling and pain were reported and such implants were removed due to the risk of peri-implant mucositis. 
Conclusions should be drawn with caution since 4 different types of screw-tight fit implants were used in a small sample size. The 
authors suggested that the DCIA flap was suitable for reproducing the original contour of the 10 cases performed in the mandible and 
the other 3 in the maxilla [38]. 

Bone microvascular free flaps are frequently accompanied by vascular pedicle, which is in close proximity to the bone. It may be 
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speculated that by using short dental implants, the vascular pedicle and vitality of free flap was protected. In our case report, two years 
after the healing of the tumorous lesion, excellent aesthetic and function were accomplished with the DCIA flap followed by restoration 
with short implants. 
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Fig. 8. Intraoral view, after placing healing cups.  

Fig. 9. Intraoral occlusal view, after placing healing cups  

Fig. 10. Panoramic radiograph with individual healing cups.  
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Fig. 11. Restoration of the defect with a digital workflow, last control in November 2023. Patient is satisfied with result, working in kindergarten as 
a teacher, without problems with eating, chewing and speaking. 

Fig. 12. Restoration of the defect with a digital workflow, last control in November 2023. Patient is satisfied with result, working in kindergarten as 
a teacher, without problems with eating, chewing and speaking. 

B. Hocková et al.                                                                                                                                                                                                      



Heliyon 10 (2024) e34177

9

Acknowledgements 

The work of B.H. was supported by University of Palacky grant IGA_LF_2021_008.Bicon supported this study by donating the 
implants and prosthetic components. 

References 

[1] E.D. Rodriguez, R. Bluebond-Langner, M. Martin, P.N. Manson, Deep circumflex iliac artery free flap in mandible reconstruction, Atlas Oral Maxillofac Surg Clin 
North Am 14 (2006) 151–159. 

[2] Y.R. Su, L. Ganry, C. Ozturk, R. Lohman, A. Al Afif, R. McSpadden, V. Frias, J.J. Pu, Fibula flap reconstruction for the mandible: why it is still the workhorse? 
Atlas Oral Maxillofac Surg Clin North Am 31 (2023) 121–127. 

[3] J. Hoffmann, D. Horn, Reconstruction of the Mandible, Maxillofacial Surgery, Elsevier, 2017, pp. 497–506. 
[4] M.L. Urken, C. Vickery, H. Weinberg, D. Buchbinder, W. Lawson, H.F. Biller, The internal oblique-iliac crest osseomyocutaneous free flap in oromandibular 

reconstruction. Report of 20 cases, Arch. Otolaryngol. Head Neck Surg. 115 (1989) 339–349. 
[5] A. Takushima, K. Harii, H. Asato, A. Momosawa, M. Okazaki, T. Nakatsuka, Choice of osseous and osteocutaneous flaps for mandibular reconstruction, Int. J. 

Clin. Oncol. 10 (2005) 234–242. 
[6] M.A. Mashrah, T. Aldhohrah, A. Abdelrehem, K.A. Sakran, H. Ahmad, H. Mahran, F. Abu-Lohom, H. Su, Y. Fang, L. Wang, Survival of vascularized osseous flaps 

in mandibular reconstruction: a network meta-analysis, PLoS One 16 (2021) e0257457. 
[7] K. Kakarala, Y. Shnayder, T.T. Tsue, D.A. Girod, Mandibular reconstruction, Oral Oncol. 77 (2018) 111–117. 
[8] S. Lonie, P. Herle, A. Paddle, N. Pradhan, T. Birch, R. Shayan, Mandibular reconstruction: meta-analysis of iliac- versus fibula-free flaps, ANZ J. Surg. 86 (2016) 

337–342. 
[9] D. Khadembaschi, P. Russell, N. Beech, M.D. Batstone, Osseointegrated implant survival, success and prosthodontic outcomes in composite free flaps: a 10-year 

retrospective cohort study, Clin. Oral Implants Res. 32 (2021) 1251–1261. 
[10] D.P. Laverty, O. Addison, B.A. Wubie, G. Heo, S. Parmar, T. Martin, P. Praveen, D. Pearson, D. Newsum, M. Murphy, G. Bateman, Outcomes of implant-based 

oral rehabilitation in head and neck oncology patients-a retrospective evaluation of a large, single regional service cohort, Int. J. Implant Dent. 5 (2019) 8. 
[11] S.S. Al-Johany, M.D. Al Amri, S. Alsaeed, B. Alalola, Dental implant length and diameter: a proposed classification scheme, J. Prosthodont. 26 (2017) 252–260. 
[12] E.A. Bonfante, R. Jimbo, L. Witek, N. Tovar, R. Neiva, A. Torroni, P.G. Coelho, Biomaterial and biomechanical considerations to prevent risks in implant 

therapy, Periodontol 81 (2019) (2000) 139–151. 
[13] P.G. Coelho, R. Jimbo, N. Tovar, E.A. Bonfante, Osseointegration: hierarchical designing encompassing the macrometer, micrometer, and nanometer length 

scales, Dent. Mater. 31 (2015) 37–52. 
[14] M. Baldassarri, E. Bonfante, M. Suzuki, C. Marin, R. Granato, N. Tovar, P.G. Coelho, Mechanical properties of human bone surrounding plateau root form 

implants retrieved after 0.3-24 years of function, J. Biomed. Mater. Res. B Appl. Biomater. 100 (2012) 2015–2021. 
[15] L.F. Gil, M. Suzuki, M.N. Janal, N. Tovar, C. Marin, R. Granato, E.A. Bonfante, R. Jimbo, J.N. Gil, P.G. Coelho, Progressive plateau root form dental implant 

osseointegration: a human retrieval study, J. Biomed. Mater. Res. B Appl. Biomater. 103 (2015) 1328–1332. 
[16] S. Ch’ng, R.J. Skoracki, J.C. Selber, P. Yu, J.W. Martin, T.M. Hofstede, M.S. Chambers, J. Liu, M.M. Hanasono, Osseointegrated implant-based dental 

rehabilitation in head and neck reconstruction patients, Head Neck 38 (Suppl 1) (2016) E321–E327. 
[17] F. Edher, C.T. Nguyen, Short dental implants: a scoping review of the literature for patients with head and neck cancer, J. Prosthet. Dent 119 (2018) 736–742. 
[18] J.L. Frodel Jr., G.F. Funk, D.T. Capper, K.L. Fridrich, J.R. Blumer, J.R. Haller, H.T. Hoffman, Osseointegrated implants: a comparative study of bone thickness in 

four vascularized bone flaps, Plast. Reconstr. Surg. 92 (1993) 449–455. ; discussion 456-448. 
[19] A. Ardisson, P. Senna, R. Granato, E. Bergamo, E. Bonfante, C. Marin, Success rate of mandible implants placed in vascularized fibula bone graft: a systematic 

review, J. Oral Implantol. 49 (2023) 85–92. 
[20] H.P. Zheng, Y.H. Zhuang, Z.M. Zhang, F.H. Zhang, Q.L. Kang, Modified deep iliac circumflex osteocutaneous flap for extremity reconstruction: anatomical study 

and clinical application, J. Plast. Reconstr. Aesthetic Surg. 66 (2013) 1256–1262. 
[21] J.M. Escandon, V.P. Bustos, L. Escandon, E. Santamaria, M.A. Gaxiola-Garcia, B.H. Kushida-Contreras, A.J. Forte, P. Ciudad, H.N. Langstein, O.J. Manrique, The 

versatility of the DCIA free flap: a forgotten flap? Systematic review and meta-analysis, J. Reconstr. Microsurg. 38 (2022) 378–389. 
[22] D. Grinsell, H.E. Catto-Smith, Modifications of the deep circumflex iliac artery free flap for reconstruction of the maxilla, J. Plast. Reconstr. Aesthetic Surg. 68 

(2015) 1044–1053. 
[23] X. Qu, C. Zhang, W. Yang, M. Wang, Deep circumflex iliac artery flap with osseointegrated implants for reconstruction of mandibular benign lesions: clinical 

experience of 33 cases, Ir. J. Med. Sci. 182 (2013) 493–498. 
[24] A. Sarendranath, R. Khan, N. Tovar, C. Marin, D. Yoo, J. Redisch, R. Jimbo, P.G. Coelho, Effect of low speed drilling on osseointegration using simplified drilling 

procedures, Br. J. Oral Maxillofac. Surg. 53 (2015) 550–556. 
[25] N. Broggini, L.M. McManus, J.S. Hermann, R.U. Medina, T.W. Oates, R.K. Schenk, D. Buser, J.T. Mellonig, D.L. Cochran, Persistent acute inflammation at the 

implant-abutment interface, J. Dent. Res. 82 (2003) 232–237. 
[26] D. Bozkaya, S. Muftu, Efficiency considerations for the purely tapered interference fit (TIF) abutments used in dental implants, J. Biomech. Eng. 126 (2004) 

393–401. 
[27] S. Dibart, M. Warbington, M.F. Su, Z. Skobe, In vitro evaluation of the implant-abutment bacterial seal: the locking taper system, Int. J. Oral Maxillofac. Implants 

20 (2005) 732–737. 
[28] Y.C. Cheng, P. Perpetuini, L. Murcko, M. Hirayama, K. Morgan, M. Marincola, E.A. Bonfante, E.T.P. Bergamo, R. Ewers, Fiber-reinforced composite full-arch 

prosthetic reconstructions supported by three standard, short or extra-short implants: a two-center retrospective study, Clin. Oral Invest. 27 (2023) 4191–4203. 
[29] R.A. Urdaneta, S. Daher, J. Lery, K. Emanuel, S.K. Chuang, Factors associated with crestal bone gain on single-tooth locking-taper implants: the effect of 

nonsteroidal anti-inflammatory drugs, Int. J. Oral Maxillofac. Implants 26 (2011) 1063–1078. 
[30] S.P. Passos, L. Gressler May, R. Faria, M. Ozcan, M.A. Bottino, Implant-abutment gap versus microbial colonization: clinical significance based on a literature 

review, J. Biomed. Mater. Res. B Appl. Biomater. 101 (2013) 1321–1328. 
[31] C.E. Misch, Treatmetn Plans Related to Key Implant Positions and Implant Number, Contemporary Implant Dentistry, ed, 3, 2007, pp. 147–159. 
[32] Y. Wang, J. Jiang, Y. Guan, M. Si, F. He, Retrospective study of short versus standard posterior implants and analysis of implant failure risk factors, Int. J. Oral 

Maxillofac. Implants 36 (2021) 1129–1136. 
[33] A. Ravida, I.C. Wang, S. Barootchi, H. Askar, L. Tavelli, J. Gargallo-Albiol, H.L. Wang, Meta-analysis of randomized clinical trials comparing clinical and patient- 

reported outcomes between extra-short (</=6 mm) and longer (>/=10 mm) implants, J. Clin. Periodontol. 46 (2019) 118–142. 
[34] Y.C. Cheng, P. Perpetuini, M. Marincola, D. Speratti, L. Murcko, M. Hirayama, E.B. Benalcazar-Jalkh, E.A. Bonfante, Prefabricated shouldered abutments enable 

successful restoration of molar crowns on implants, Clin. Implant Dent. Relat. Res. 26 (2024) 457–466. 
[35] V. Pohl, D.S. Thoma, K. Sporniak-Tutak, A. Garcia-Garcia, T.D. Taylor, R. Haas, C.H. Hammerle, Short dental implants (6 mm) versus long dental implants (11- 

15 mm) in combination with sinus floor elevation procedures: 3-year results from a multicentre, randomized, controlled clinical trial, J. Clin. Periodontol. 44 
(2017) 438–445. 
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