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In situ shell technique for edentulous ridge augmentation

Behzad Houshmand' | Mohammadreza Talebi Ardakani’ | Omid Amirinasab’ |
Reza Amid' | Anahita Moscowchi' | Zeinab RezaeiEsfahrood' |
Mehdi Ekhlasmand Kermani’

' Department of Periodontics, School of

Dentistry, Shahid Beheshti University of Medical Abstract

Sciences, Tehran. Iran Background: The novel two-stage technique presented in this study is based on
*Department of Periodontics, School of guided bone regeneration for three-dimensional bone augmentation.

Dentistry, Kerman University of Medical Methods and Results: The proposed technique was performed to augment an

Sciences, Kerman, lran

atrophic alveolar ridge in the maxillaand mandible. This method is based on using
an autogenous bone plate, a mixture of allogeneic bone graft and injectable -

Correspondence 5 2 <

Omid A b, Department of g platelet-rich fibrin, and a bioresorbable barrier membrane. Based on the cases
School of Dentistry, Shahid Beheshti University of presented in this study, sufficient osseous regeneration was achieved to place
Medical Sciences, Daneshjoo Bivd, Evin, Shahid dental implants in an ideal position

Chamran Highway, Tehran, 1983963113, lran s e . = B—

Email: Omidamirinasab22@gmail com Conclusion: Within the limitations of the present study, it seems that in situ shell

technique could be a beneficial method to augment the extremely atrophied
ridges with less morbidity and shorter operative time.

KEYWORDS
alveolar bone loss, bone regeneration, reconstructive surgical procedures

Key points
Why is this case new information?

* The cases presented a new technique using in situ autogenous plates for ridge
augmentation.

What are the keys to the successful management of this case?

* The keys to the successful management of these cases are proper flap
management and less traumatic bony plate preparation.

What are the primary limitations to success in this case?

* The primary limitation to success in this technique would be a need for high
surgical skills to conduct the procedure accurately.

INTRODUCTION tissue condition, age of the patient, and the presence of

other comorbidities.”* In general, a “critically-sized” defect
Dental implants have recently become a routine treat- is regarded as one that would not heal spontaneously
ment option for the replacement of missing teeth." How- unless further surgical interventions are executed.'*° The

ever, tooth loss may result in extensive bone resorption, best treatment modality should be selected based on the
which usually makes it difficult to place implants due to disease process, the anatomy involved, and the required
inadequate bone volume.’ The capacity of bone defects amount of reconstruction.

to spontaneously heal is dependent on different factors The use of blocks or split blocks of autologous bone is
including the absolute versus relative size, whether there among the most common procedures to augment the alve-
is circumferential loss of bone, anatomical location, soft  olarridge defects; these grafts remain the gold standard for

Chn Adv Periodontics. 2024;14:5-8 wileyonlinelibrary com/jourmnal/cagp © 2023 American Academy of Periodontology. I 5
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ridge augmentation, especially for extensive horizontal and
vertical defects.” However, autogenous bone graft harvest-
ing from sites other than the surgical area is associated with
donor site morbidity.”

The cases presented in this article describe a novel surgi-
cal approach using autogenous bone graft harvested from
the surgical area to not only decrease the morbidity but
also transform the supracortical to subcortical defects to
enhance the predictability of osseous reconstruction and
increase the probability of a successful treatment outcome.

MATERIALS AND METHODS
Clinical presentation

A 61-year-old non-smoker female with an atrophic max-
illa presented to the department of periodontics, school of
dentistry, Shahid Beheshti University of Medical Sciences.
The full-mouth plaque and bleeding scores were less than
20%. Written informed consent was obtained. Anatomi-
cal structures and morphology of the hard tissue were
evaluated preoperatively using a cone beam computed
tomography (CBCT) scan.

Case management

A preoperative oral antibiotic (amoxicillin 1 gr) was adminis-
tered 1 h before surgery. The patient rinsed her mouth with
0.2% chlorhexidine for 1 min before local anesthesia admin-
istration (40 mg/m articaine hydrochloride with 1:100,000
epinephrine). A horizontal midcrestal incision and two ver-
tical releasing incisions were designed and a full-thickness
flap was reflected. Bone harvesting was conducted with
a piezoelectric device . Four osteotomies were performed
using a saw-shaped insert for upper horizontal, anterior,
and posterior bone cuts, while the lower horizontal cut
was performed with a dual-angled saw insert. The final
osteotomy was extended to the cancellous bone to dislo-
cate the bone plate laterally using a fine chisel, and the
screw holes were drilled before complete separation. With-
out removing the prepared shell from the oral cavity, it
was firmly fixated with lag screws’ at the proximal and
distal extremities to leave space for the application of the
biomaterial.

Two tubes containing 10 ml of whole blood without
anticoagulant were collected and centrifuged at 700 rpm
for 3 min (60xg) at room temperature’. The upper layer
of transparent yellow liquid was collected with a sterile
syringe, and the prepared injectable platelet-rich fibrin (i-
PRF) was then mixed with the particulate allogeneic bone
substitute”. The ratio of freeze-dried bone allograft (FDBA)

* Plezosurgery, Mectron, Cologne, Germany

' Lag Screw, Osveh Asia Medical Instrument, lran

! Medifuge CGF, Silfradent, Singen (Hohentwiel), Germany
¥ CenoBone, Tissue Regeneration Co, Kish, Iran

to decalcified FDBA of this grafting material is 70:30. The
space between the native bone and the inner surface of the
bone plate was filled with the mixture of particulate bone
graft and i-PRF, and a resorbable collagen membrane " was
placed over the osseous defect fixed on the palatal/lingual
and buccal sides with titanium tacks''. Periosteal incisions
were made for passive flap advancement. Flap closure
was achieved with a double-layer suturing technique: hor-
izontal mattress sutures (5-0 Nylon) for the apical aspect
and non-resorbable monofilament (5-0 Nylon) interrupted
simple sutures for wound adaptation (Figure 1A-H).

RESULTS

Postoperative instructions included rinsing the mouth with
0.2% chlorhexidine mouthwash 3 times a day for 3 weeks,
amoxicillin 500 mg and metronidazole 250 mg three times
daily for 7 days, and ibuprofen 400 mg twice a day for 2 days
and then as needed. Wound healing was uneventful and
no complications were observed. The interrupted sutures
were removed after 14 days and the mattress sutures were
removed 21 days after surgery.

After 6 months of healing, the second stage of surgery
was planned, which showed that a sufficient osseous regen-
eration of the defect.

Another case with the same technique in the right poste-
rior mandible is presented in Figure 51 in the online Clinical
Advances in Periodontics.

DISCUSSION

This study proposed a novel two-stage surgical proce-
dure for three-dimensional bone reconstruction in atrophic
edentulous ridges using intraoral autogenous plates and
particulate grafts covered by bioresorbable membranes.
The cases reported in this study exhibited promising out-
comes allowing for restoratively-driven implant placement.

According to the biological principles and the classifica-
tion of bone defects, most treatment approaches achieve
acceptable results in the short-term period. However, criti-
cal defects usually possess a supracortical part with lower
regenerative capacity. In situ shell technique is designed
based on bioconversion to turn a critical defect into a non-
critical defect (bone defect bioconversion) to obtain a more
predictable result.

Recent systematic reviews have shown the clinical effi-
cacy of two ridge augmentation techniques, with the
estimated mean horizontal and vertical bone gain of 3.71
and 4.16 mm, respectively.'®'" In the cases presented in
this study, a mean bone gain of 4.5 mm was achieved.
The most serious complication of using autogenous bone
blocks is neurosensory disturbances, often observed in

** Regen Allograft, Iranian Tissue Product, Tehran, lran
' Osveh Asia Medical instrument, iran




CLINICAL ADVANCES IN PERIODONTICS

1 Insitu shell technique procedure. (A) The cross-sectional cone beam computed tomography (CBCT) slices show a defective alveolar ridge.
1B) FoHowmg the elevation of a mucoperiosteal flap, the defect was confirmed. (C) Bone harvesting was performed from the surgical area of the maxilla
using a piezoelectric device, (D) The bone was perforated before the complete separation of the prepared shells, (E) The plates were stabilized using
fixation screws at the proximal and distal extremities to leave space for the application of the biomaterial. (F) Venous blood was collected to prepare
injectable platelet-rich fibrin (i-PRF), which then was mixed with the particulate allogeneic bone substitute. (G) The space between the native bone and
the inner surface of the cortical plate was filled with the prepared mixture. (H) A non-cross-linked collagen membrane was applied and fixated using
titanium tacks. (1) Primary wound closure was achieved subsequent to the incision of the periosteum. (J) Postoperative CBCT scan after 6 months, Bone
gain volume was determined by ultra-low-dose CBCT (HDX Will, South Korea), which revealed an increase in bone width ranging from 2.8to 7.3 mm in
different regions. (K) The defect was significantly improved. (L) After 6 months, implants were placed in an ideal 3-D position based on a guided-surgery

approach.

cases of autogenous chin bone harvesting; this technique
can also produce aesthetic problems in the patient’s facial
contours,'? which could be eliminated by the proposed
technique.

Khoury and Khoury” used two split autologous bone
plates using a microsaw for block harvesting. The Wafer
Technique proposed by Merli et al.'* also allows for intrao-
ral bone harvesting from the mandibular ramus or lateral
oblique ridge by a piezoelectric device. The benefit of
the shell technique is harvesting the bone plate from the
surgical field using piezosurgery; it has the advantage of
convenient surgical access and low morbidity. This tech-
nique also reduces the operative time, costs, intraoperative
blood loss, pain, and recovery time. Since the block is not
taken out of the oral cavity, the possibility of contamination
is also diminished.

The original split bone block technique® does not apply
biomaterial or membranes to cover the grafted area. In
the Wafer technique, a mixture of autogenous and xeno-
geneic grafts (50:50) is applied to fill the space between the
plate and the native bone. We used a mixture of i-PRF and
allograft (i-PRF block), which can act as a soft-block bone
graft providing increased compressive resistance and a sus-
tained release of multiple growth factors facilitating wound
healing and new bone formation.'*

CONCLUSION

Like other surgical skills, in situ shell technique has a learn-
ing curve; the clinical case presented was carried out by
a skillful surgeon, and it is unclear whether the same



3l

HOUSHMAND €T AL

outcomes could be obtained by less experienced clinicians.
Inaddition, further clinical and histological trials are needed
to evaluate the quantity of bone regeneration.
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