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SUMMARY: The aim of this study was to ascertain the distance from the mandibular canal to the lateral, medial and upper zones
of the mandibular ramus in order to identify safety margins that reduce the risk of nerve injuries in the process of reoigig.
A descriptive study was conducted, analyzing bilaterally 20 CBCT exams from different patients, taking measurementsiatthgoints
central, lateral and medial areas of the corresponding mandibular ramus, which was located at a distance of 5 mm beitvggen each |
starting at the distal point of the second molar. Forty hemimandibles were included in this study, estimating a vertiedbdigtart
points of analysis, from between 16 and 17 mm, a distance laterally of 5 mm approximately and medially approximately3f@®m 3 to
mm; the lateral zone was significantly larger than the medial zone. It is estimated that the maximum achievement of & fsone bloc
the area posterior to the second molar must be 13 mm deep and 3 mm laterally to minimize the risks of injuries to tlgeofarior
neurovascular bundle.
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INTRODUCTION

intraoral site and thus generate greater morbidity in the
Bone reconstruction, before or during implanpatient, creating problems associated with changes in the
installation, is a routine technique in modern dent0a|Veo|8égiona_| morphology, secondary infections or neurosensory
rehabilitation. Classically, reconstruction with autogenousiterations (Restoy-Lozanet al, 2015). The most used
bone has been used with a high success rate (Selkébs intraoral sites for obtaining bone graft blocks are the
2017), although the use of other materials has shown fav@andibular symphysis region and the mandibular ramus
rable results in some cases (Deletal, 2017). (Reiningeret al., 2016), although others such as the
zygomatic bone region and the maxillary or mandibular torus
The discussion on the effectiveness and efficiengyave also been reported (Hassaal, 2015; Sakkast al,
of one or the other type of material has not been completelg16).
resolved, since many studies have methodologies that cannot
be compared; there is clarity, however, that the increase in  Using the symphysis as a donor site has been strongly
width of the alveolar process is positively related to the usigked to neurosensory alterations like paresthesia of the
of autogenous bone graft blocks, as these are stabilized Witver anterior dentogingival region (Reiningeil), lower
screws using generally compressive techniques (Satkasip ptosis (Altiparmaket al, 2017) and gum recession
al., 2017). (Altiparmak). Recently, some studies have demonstrated the
presence of a limited cortical bone structure and safety areas
One of the important disadvantages in obtaininghat limit a broad removal of bone from the area (Akiig
intraoral bone grafts is the need to operate on a secaid 2016; Velasqueet al, 2017).
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On the other hand, the mandibular ramus has bepatient’s needs. Cases were excluded that presented
used with low indices of neurosensory alterations (Reiningperiodontal disease involving the loss of alveolar bone in
et al); this anatomical zone does not generally present athe posterior mandibular sector, the presence of facial
significant morphological consequences and is not associataedliformations, facial tumors or facial trauma or the presence
with dental alterations when the bone is removed. The fayf bone metabolism pathology.
neurosensory alterations that may occur can be limited by
knowing precisely the position of the inferior alveolar nerv€ BCT analysis. The measurements were taken by two
(Kawashimaet al., 2016). While cone beam computedcalibrated researchers (MP and JJ) with the EZ3D2009 soft-
tomography has enabled important advances in this analysigre (E-WOO Technology Co., Ltd., Korea). On each CBCT
studies in this area are still limited. 4 points from the central, lateral and medial zones of the

corresponding mandibular branch were assessed bilaterally,

The aim of this study was to ascertain the distandecated at a distance of 5 mm between each line up to 20
from the mandibular canal to the lateral and upper areasnim. The measurement points were: point A: 5 mm distally
order to identify safety margins that reduce the risk of nerfilmm the second molar; point B: 5 mm distally from point
injuries in the bone removal process. A; point C: 5 mm distally from point B and point D: 5 mm

distally from point C (Fig. 1). Then, on the coronal view of
the CBCT three measurements at each of these four points
MATERIAL AND METHOD were taken as follows: D1: distance laterally to the
mandibular canal and the superior alveolar ridge; D2:
distance between the outer edge of the mandibular canal and

A descriptive study was conducted using cone beatihe buccal bone margin, and D3: distance between the outer
computed tomography (CBCT) to characterize thedge of the mandibular canal and the lingual bone margin of
mandibular ramus area in adult patients who consulted tile mandible (Fig. 2).
the Oral and Maxillofacial Surgery Unit of the Universidad
de La Frontera, Temuco, Chile, measuring the distancBata analysis.The data were recorded on a Microsoft Excel
between the mandibular canal and the alveolar, buccal ssmteadsheet. For the data analysis the statistical program
lingual margins. Convenience sampling was used, includir@PSS Statistics for Windows (version 23.0, IBM) was used
20 CBCT examinations labeled from 1 to 20 to protect patieahd a descriptive analysis was done of the data as well as
privacy. The subjects in the sample signed an informéde Shapiro-Wilk test of normality; Levene’s test for
consent for the study. homogeneity of variances was used and the t-test for

independent samples with a value of p < 0.05 to obtain
Inclusion and exclusion criteria. The inclusion criteria statistical significance. Together 95 % confidence intervals
were: i) initial consultation at the Oral and Maxillofacialof reliability were determined.
Surgery Service in the Universidad de La Frontera, i
subjects of either gender aged between 18 and 60 years
presence of permanent second molar, iv) presence of CB
images for diagnosis and surgical planning according to e

5.0mm

5.0mm Fig. 2. Measurements taken at each area: D1: distance between the
mandibular canal and the upper bone ridge, D2: distance between

the outer edge of the mandibular canal and the buccal bone margin

and D3: distance between the outer edge of the mandibular canal

Fig. 1. Landmarks used to perform the measurements. and the lingual bone margin of the mandible.
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RESULTS DISCUSSION

Forty hemimandibles were included in this study, 16 As a donor site to extract bone graft blocks, the
(40 %) of which were male and 24 (60 %) female, with amandibular ramus is reliable and versatile with a low rate of
age range from 18 to 60 years. The measurements were tak@mplications (Reiningeet al), which means it can be
by two operators, obtaining an intraclass correlatiomanaged with limited morbidity. The results of this study
coefficient of 0.85, confirming the viability of the show that, respecting certain limits, it is possible to obtain
measurements. an autogenous bone block that allows a small reconstruction
of the alveolar process (Saklatsal, 2017). Safety margins
Tables | and Il show the measurements obtained used in the osteotomy must be included to reduce the risk of
the study on the right and left hemimandibles. The meansrgurosensory injuries that are the main alterations in bone
the distances between the superior alveolar ridge (D1), theaft removal in this sector (Lee & Kim, 2015).
buccal margin (D2), the lingual margin (D3) and the
mandibular canal at each of the points showed regularity One relevant aspect when planning a bone
with a close standard deviation among them. It wagconstruction using an autogenous gratft is to be objective
determined that the D3 zone was the smallest. Comparialgout the distances between the bone margins and the noble
the right and left rami, no significant differences wer@anatomical structures that can suffer irreversible changes
observed (p=0.102). (Fujita & Shintani, 2015). When using the mandibular ramus
as a donor site, the position and location of the inferior
The vertical distance for the 4 points of analysis waaveolar nerve must be defined (Nagaatial, 2011) because
on average between 16 and 17 mm; the distance laterahg main risk in the use of the mandibular ramus as a donor
was 5 mm approximately and the distance medially was frosite is neurosensory injuries (Lee & Kim).
3to 3.9 mm.
In terms of morphology of the zone, distally to the
Comparing the relation between the medial (D3) ansecond molar, Fujita & Shintani, using CBCT examinations,
lateral (D2) distances, it was noted that D2 was consistenttok vertical measurements at four different points between
greater than D3 in all the observations, and with the t-tebte mandibular canal and the alveolar ridge. In the area 15
for independent samples significant differences wenmam posterior to the lower second molar, they estimated an
observed in both measurements in all mandibular zoneserage distance of 15.#63.32 mm; in the same zone our
determining that the lateral region of the mandibular ramussults show vertical distances of 1£2.3.3 mm in the left
is greater than the inner region. ramus and 16.% 3.4 mm in the right ramus, demonstrating
a certain closeness in the results.

Table I. Distances obtained from the right mandibular ramus measurement in 20 subjects

using CBCT. Height, lateral and medial measurement from the NAI will be realized. Similarly, the distance laterally
Area ofanalysis D1 (mm) D2 (mm) D3 (mm) p value (D2 vs. D3)  Wwas evaluated by Nagadiaal, who, in
A 17,1+3,7 54+1,7 3,6 +0,9 0,000%* a study done with tomography images,
B 17,4+3,8 51+1,5 39+1,5 0,019* measured the distances between the
C 17,3+3,3 49+ 1,5 39+14 0,031* buccal bone margin and the mandibular
D 17,1+45  50+14  38+13 0,009* canal, indicating that at the level of the

D1: distance laterally to the mandibular canal and the superior alveolar ridge; D2: distance betjegmer first molar, this distance varies
the outer edge of the mandibular canal and the buccal bone margin, and D3: distance betweegéﬂﬁleen 3.71 and 6.91 mm with an ave-

outer edge of the mandibular canal and the lingual bone margin of the mandible. *Statistical significance. .
g 9 g 9 rage of 5.44 mm. For their part,

. . . . awashimaet al estimated in male
Table Il. Averages of measurements obtained on 40 hemimandibles in the postelﬁO{. .
atients a distance between the buccal

region of the mandible, left mandibular ramus. P . .
Area ofanalysis D1 (mm) D2 (mm) D3 (mm) p value (D vs. D3) bone margin and.the m.andlbUIar canal
A (68236 56:15 31=il 0.000% of 4.94+ 1.57 mm in the right ramus and
B 16’3i3’6 5’2i 1’5 3’5 N 1’8 0’003* 5.70% 1.54 in the left ramus, whereas in
C 16:1 i3:4 520411 34+ 1:3 0:000* women, these values were 5911.60
D 16,1 +3,9 51+13 3,0£09 0,000%* mm and 6.0& 1.36 mm in the I'Ight and

: : : : : left rami, respectively. Our results
D1: distance laterally to the mandibular canal and the superior alveolar ridge; D2: distance betvgari

the outer edge of the mandibular canal and the buccal bone margin, and D3: distance between Q‘e’ved values of not less than 4 mm,
outer edge of the mandibular canal and the lingual bone margin of the mandible. *Statistical significXMBACh @lso close to our results.
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Based on these orientations, it is possible to wotlentificar margenes de seguridad que minimicen el riesgo de le-
with safety margins in osteotomies that limit the risks gfiones nerviosas en el proceso de retiro de un injerto 6seo. Se rea-
neurosensory alterations; Lee & Kim recommend liz6 un estudio descriptivo, analizando bilateralmente 20 exame-
maximum osteotomy depth of 14 mm when performing tHees CBCT de pacientes distintos, realizando mediciones en 4 pun-

. . la zon ntral, lateral y medial la rama mandibular co-
surgical approach to obtain a bone graft block from thg> d€ & zona central, lateral y medial de la rama mandibular co
. . rfespondiente, los cuales fueron ubicados con distancia de 5 mm
mandibular ramus. If we consider at least a 1 mm saf

o . A eéxtre cada linea, iniciando en el punto distal del segundo molar.
margin in this zone, based on our results, the maximum Vefgarenta hemimandibulas fueron incluidas en esta investigacion,
tical extension must be 13 mm. Likewise, Leengl (2010), estimando una distancia vertical, para los 4 puntos de anlisis, de
realizing a study on 34 corpses, indicated that it is nehtre 16 y 17 mm, una distancia hacia lateral de 5 mm aproxima-
advisable to go deeper than 3 mm from the buccal bodamente y hacia medial aproximadamente de 3 a 3,9 mm; la zona
margin in the direction of the mandibular canal. In our resultigteral fue significativamente mas grande que la zona medial. Se

4 mm was the minimum distance, so that 3 mm can be iBtima, que la obtencion maxima de un bloque 6seo desde la zona
safety margin in the lateral osteotomy. posterior al segundo molar debe ser con 13 mm de profundidad y 3

mm desde lateral para minimizar los riesgos de lesiones al paquete

i eurovascular alveolar inferior.
With respect to the average volume of a bone blocq<

to extract from the mandibular ramus, Verdegal (2Q14) PALABRAS CLAVE: Rama mandibular; Injerto 6seo:

estimated an average volume of 0888.51 cm3, with a Sijtio donante.

range between 0.42 and 1.31 cm3. Meanwhile, De Stavola

et al (2017) estimated an average bone volume 0£0.8

0.51 cm3. Our results indicate that the maximum blodREFERENCES
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