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ABSTRACT

Patients with tooth loss in the posterior mandible,requiring dental implantation, mayalso require

other simultaneous surgical procedures due to severe atrophy, such as nerve lateralization. Howev-
er, it is difficult to achieve the appropriate width and height in this area in patients with atrophic
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grafting simultaneously to achieve satisfactory width and height in an edentulous adult patient
with insufficient bone height and width in the posterior mandible. The follow-up did not indi-
cateany nerve damage, anda significant increase was observed in the bone height, which facilitated
*Corresponding author: successful implantation. This study showed the feasibility of IAN repositioning withsimultaneous
Shahabaldin Azizi iliac bone autogenous grafting for thetreatment of atrophic posterior mandibular ridges. However,

further studies are required to confirm the safety and efficacy of this combinational method.
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Introduction

ooth lossmay occur due to different reasons, in-
cluding infection, and can have negative effect-
son thepatient’soral and general quality of life, as
well as orofacial structures [1]. Resorption of the alveolar
ridge is one of the important changes during the first 12
months after tooth extraction, which complicates further
treatment. Thereduction of the ridge dimensions is a nat-
ural consequence of the lack of strain stimulus needed to
maintain the bone mass [2]. Implant placement, as the

treatment of choice for edentulous patients, requires a suf-
ficient volume of residual bone for its proper retention
and stability. Insufficient residual bone mayoccurdue to
jaw atrophy, osteomyelitis, cancer ablation surgery, and
trauma. These conditions maybe also associated with the
proximity of anatomical structures, such as the inferior al-
veolar nerve, maxillary sinus floor, or nasal floor, all of
which complicate the treatment [3,4].
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Cawood and Howell proposed a classification to differ-
entiate atrophies of the jawbones, based on an anal-
ysis of three-dimensional alveolar ridges. According
to their classification, classes V and VI are considered
jaws with severe atrophy [5]. Although short dental im-
plant (SDI) may be used for the rehabilitation of atro-
phic alveolar crests, its application may not be possible
due to severe bone defects. In such cases, several oth-
er techniques have been used to treat bone deficiency;,
including guided bone regeneration, autogenous bone
grafting (ABG), alveolar distraction osteogenesis, and
vascularized free flap bone reconstruction [6,7].

Posterior jaws do not often have a sufficient bone
height (210-12mm) for dental implant placement and
present the dentist with the dilemma of whether to
augment the bone or to use short implants (<8mm)
[8]. The loss of an ideal bone superior to the inferior
alveolar nerve (IAN) at the edentulous site, resulting in
theshort vertical distance of IAN, makes implant place-
ment complicated, especially in the posterior mandible
due to the possibility of damageto IAN during implant
placement [9]. In these cases,several techniques have
been used for vertical augmentation of the posterior
mandibles, such as vertical guided bone regeneration
(GBR) procedures, alveolar distraction osteogenesis,
onlaybone grafting, and interpositional bone grafting
[10].

In edentulous patients and those with Cawood and
Howell classes V or VI, additional techniques are re-
quired to enable the insertion of dental implants with-
out nerve damage. Repositioning of IAN by nerve lat-
eralization and transposition has been suggested for
this purpose. Others techniques have also been sug-
gested to preserve the IAN integrity, including the use
of bone manipulation techniques, including inlay and
onlay grafting, GBR, bone expansion, bone splitting
osteotomy, different fixation devices (e.g., bone screws,
pins, titanjum mesh, augmentation materials, and bar-
rier membranes), and more detailed imaging analysis
to allow for positioning of implants alongside rather
than into the nerve canal during the procedure [11].

Alling performed the first case of IAN repositioning
in 1977. In 1987, Jenson and Nock performed an IAN
transposition (IANT) for the placement of dental im-
plants in the posterior mandibular regions [12,13]. The
major indication for this technique is to prevent IAN
injury during implant placement in atrophic posterior
mandibles when short implants are not viable options
(e.g., in severely atrophic mandibles when the residu-
al bone above the mandibular canal [MC] ranges be-
tween 0.5 and 1.5mm) [14]. During this procedure,the

buccal cortex surrounding the MC is removed, osteot-
omy of the mental foramen (partially or completely)
is performed, and IAN is incorporated into the buccal
flap [14]. These methods have several disadvantages,
including the non-recovery of the alveolar ridge anat-
omy, weakening of the mandible resulting in mandib-
ular fracture, risk of osteomyelitis, and implant failure
[14-16].

Moreover, the risk ofneurosensory disturbances and
temporary or permanent dysfunction of the nerveis
still an important concern, especially in IANT [14].
Augmentation techniques include the application of
autogenous or engineered bone grafts or tissueguided
bone regeneration (GBR). GBR is more applicable for-
relatively small defects and dehiscence [17]. Autografts
are the gold standard for grafting techniques thatcan-
be obtained intraorally from edentulous areas, such as
maxillary tuberosity, mandibular symphysis, and man-
dibular ramus or extraorally from the iliac crest, rib,
tibia, and calvarium [18]. The iliac bone is suggested
as an excellent substrate for the reconstruction of man-
dibular atrophy due to its cancellous nature, substantial
height, and thickness [19].

If neither the bone height nor its width is sufficient,
combinations of two surgical techniques, such as ili-
ac bone grafting and IAN lateralization (IANL),can be
used to increase the success rate of implants by pro-
viding sufficient bone for implant placement [4,20,21].
Use ofthese procedures simultaneously inone surgical
procedure can reduce the cost, treatment time, and risk
of nerve damage and provide a better bone height for
the implant. Considering the advantages of IAN Land
iliac bone grafting [14], we simultaneously performed
these two methods. Here, we report a case of eden-
tulous patient, who successfully underwent lateral and
vertical autogenous graftingof theiliac bone with simul-
taneous IANLfor the treatment of anatrophic posterior
mandibular ridge, resulting from long-term tooth loss.

Case Presentation

A 38-year-old fully edentulous female patient was
referred to the Department of Oral and Maxillofacial
Surgery of Shahid Beheshti University of Medical Sci-
ences, Tehran, Iran. She had lost all other teeth when
she was 15 years old due to infection andhad beenus-
ingcomplete dentures for the past 20 years. Clinical ex-
amination revealedmaxillary and mandibular ridge at-
rophy, overclosure of the jaws, deep nasolabial fissure,
narrowing of the lips, and intraoral vestibule depth
reduction. The radiographic imaging of the lower jaw
showed the mandible to be atrophic (Cawood class V)
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and that the IAN was superficial (Figure 1).

Figure 1. Cone beam computed tomography (CBCT)
image of the mandible after six months (left & right).

The mental nerve on the right side had a height
of 1.2mm and a width of 3mm, while on the left side,
itshoweda height of 1.8mm and a width of 1.8mm. The
patients serum hemoglobin level was 14g/dL, whereas
other serum parameters were within the normal range.
Written informed consent regarding the possibility of
paresthesia aftersurgery was obtained from the pa-

tients.
Procedures

The surgery was performed by an experienced surgeon
(A.K.). The iliac bone harvesting and ridge reconstruc-
tion were performed continuously under general an-
esthesia. The iliac bone blocks (monocortical blocks,
4x5cm) wereharvestedby the medial approach. After
insertion of the Hemovacdrain, it was sutured in three
layers withVicryl 3/0 and Nylon 3/0. Next, crestal in-
cision of the maxilla and bilateral sinus lift wereper-
formed. Lateral augmentation of the maxilla was per-
formed with continuous suturing (4-0 Vicryl, Ethicon
Inc., Somerville, NJ, USA). Afterward, the crestal in-
cision of the mandible was performed, and following-
dissection, the four branches of the mental nerve were
dissected on both sides. A diamond bur was used to
remove the bone above the IAN canal. The nerve was
freed and moved away from the canal using a burnish-
er and secured to the buccal mucosa, usingamembrane
(Jason Membrane; Botiss Biomaterials GmbH, Ber-
lin, Germany) that was sutured in place (4-0 Vicryl,
Ethicon Inc., Somerville, NJ, USA). The cortical sur-
face of the recipient bone was perforated to provide a
bleeding bone surface. Any sharp edges on the harvest-
ed bone blocks were trimmed and carefully adapted to
the recipient site. The bone blocks were then secured
using fixationmicroscrews (7mm, Jeil, Seoul, South Ko-
rea). The gapsbetween the graft blocks and the recipi-
ent siteswerethen filled with 1cc of xenograftbone pow-
der (Cerabone, Botiss Dental GmbH, Germany). Next,
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20x30 membranes (Jason Membranes) were placed on
the bones oneach side andsutured (4-0 Vicryl, Ethicon
Inc., Somerville, NJ, USA) (Figure 2).

Figure 2. The image of the bone grafts inserted ateach
side of the mandible: A) right side and B) left side.

Finally, wound closure was achieved by suturing
(4-0 Vicryl, Ethicon Inc., Somerville, NJ, USA. The
drain was extracted on the second day after the opera-
tion. During the patient’s hospitalization, she received
Keflin and Gentamicinas antibiotic therapy and was
dischargedon the fourth day after surgery. After six-
months, her oral mucosa was intact, and no neurosen-
sory disturbance was observed. The cone beam com-
puted tomography (CBCT) imaging in thefollow-up
showed significant improvementsand increased width
and height ofthe mandibular bone (Figure 1A and 1B),
compared to the preoperative imaging results.

Discussion

Autogenous bone grafting from the iliac bone was
successfully performed in our patient, simultaneous-
lywith TANL. This method was used as an appropri-
ate bone manipulation technique to compensate for
the atrophied mandibular ridge. We selectedthis com-
binational technique because the patient had a very
narrow bone ridge due to 23 years of edentulism. The
follow-up imaging at sixmonths showed thesignificant
improvement of the posterior mandibular bone (width
of 5.82mm and height of 13mm on the left side; width
of 5.28mm and height of 12.82mm on the right side).
Nerve lateralization was performed to reduce the risk
of IAN damage, as we observed the shortened verti-
cal distance of the nerve. However, due to the narrow
bone ridge, we decided to combine this method with
another method to increase the bone volume and im-
provethe success rate of implant. IANL is an important
procedure in dental implants with mandibular ridge
regeneration, becausethe decreased mandibular bone
height, resulting in the short vertical distance of IAN,
increases the risk of nerve damage during dental im-
plantation [9]. This procedure can cause neural distur-
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bances immediately after the procedure, with an inci-
dence rate as high as 95.9% [16]. IANL has someother
disadvantages if performed alone, as it does not recover
the ridge anatomy, it temporarily weakens the mandi-
ble due to the removal of cortical bone, and increases
the risk of osteomyelitis and implant failure [1]. In this
regard, Felice et al. [22], in a study on inlay versus on-
lay iliac bone grafting ofatrophic posterior mandibles,
concluded that bone resorption and outcome predict-
ability arehigher in inlay bone grafts and that the onlay
bone grafts require oversized bone blocks due to higher
resorption. This technique canyield a vertical bone gain
of 4-8mm if used in the posterior mandible [23]. Inlay
bone grafting requires at least fourto sixbones above
the IAN canal to avoid nerve injury and mandibular-
bone fracture. Therequired bone height was not avail-
able in our case, and therefore,onlay bone grafting was
performed [23,24].

Use ofiliac onlay bone grafts alone, without nerve
lateralization, can providelarger bone blocks to provide
the bone height required above IAN. Harvesting larger
iliac bone blocks mayincrease the donor site morbid-
ities, including pain, gait disturbances, scarring, and
neurosensory disturbances. Moreover, use of larger
blocks increases the vascularization problem, which
canlead to higher resorption [25]. Bone grafts have
been used in several studies for vertical bone gain and
augmentation surgery [4,19-21], and iliac bone graft4
ing is consideredthe “gold standard” autogenous bone
harvesting methodin patients with mandibular bone
atrophy [26].

In astudy by Nguyen et al. (2019), several intra- and
extra-oral bone sources were used as the graft sources.
It was shown that the iliac bone could provide suffi-
cient bone volume, especially in patients with severe
bone atrophy, resulting in 100% success rate of den-
tal implants, inserted 3-5 months after bone grafts [4].
However, they did not perform nerve repositioning,
whereaswe performed both of these techniques simul-
taneously. In 2010, Peloet al. followed-up the surgical
data of 19 patients forfouryears and showed that bi-
lateral two-step osteotomy with iliac bone autogenous
grafting is a reliable surgical method to recreate the
anatomical morphology of the mandible for the place-
ment of osseointegrated dental implants; persistent
neurosensory disturbances were only reported in three
cases [20]. These results showed the low complication
rate of two-stage bone grafting and implant technique
and suggested it as a safe and effective method for in-
creasing the success rate of dental implants in patients
with mandibular ridge atrophy.

The grafted bone (from the iliac crest or other sites)
undergoes inflammation and healing, becomes inte-
grated in the recipient site, and becomes vascularized
and thus osseointegrated [27]. Most studies have used
either IAN repositioning [14,16] or bone grafting [4,19-
21] before or simultaneously with dental implant. In a
study by Khojasteh et al., the overall survival rate of
dental implants in patients receiving IAN repositioning
or bone grafting was similar to those with unaltered
bones, while IAN repositioning resulted in longer and
wider implants in the posterior mandible [28]. In the
meantime, the risk of nerve damage was higher in IAN
than cortical autogenous tenting technique [28]. Other
studies have also shown that each of these techniques
is associated with specific disadvantages and complica-
tions [14,16]. In our case, the long period of tooth loss
(23 years edentulous) resulted in significant maxillary
and mandibular ridge atrophies, as well as changes in
the facial structures.

In conclusion, in the present case, IANL with si-
multaneous iliac bone grafting in the posterior man-
dible was successfully performed for a patient with 23
years of tooth loss, who showed significant posterior
mandibular ridge atrophy. This technique could in-
crease the success rate of implant and reduce postop-
erative complications. Further studies are required to
confirm the safety and efficacy of this combinational
technique in a large sample size.
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