
Med Oral Patol Oral Cir Bucal. 2016 Mar 1;21 (2):e241-9.                                                                                                                                                     Complications with mandibular bone graft

e241

Journal section: Oral Surgery
Publication Types: Review

Complications in the use of the mandibular body, ramus and symphysis
as donor sites in bone graft surgery. A systematic review

David Reininger 1, Carlos Cobo-Vázquez 1, Marta Monteserín-Matesanz 1, Juan López-Quiles 2

1 DDS, Master in Oral Surgery and Implantology, Complutense University of Madrid
2 MD, DDS, PhD, Maxillofacial Surgeon, Associate Professor, Complutense University of Madrid. Department of Oral Surgery 
and Maxillofacial Surgery, Complutense University of Madrid, Spain

Correspondence:
Plaza de Ramón y Cajal, 3 
28040 Madrid, España
d.reininger@gmail.com

Received: 15/07/2015
Accepted: 14/10/2015

Abstract
Background: To develop a systematic review by assessing and comparing the different complications that occurs 
in bone graft surgery using the mandibular body, ramus and symphysis as donor sites. 
Material and Methods: In order to respond to the following question, a systematic review was developed: does the 
use of intraoral mandibular body and ramus as donor sites in bone graft surgery, produce fewer and less severe 
complications in comparison to the use of the mandibular symphysis in patients that present bone resorption that 
needs augmentation using autologous grafts? The review was carried out between January 1990 and 2015, during 
which only clinical essays with a minimum follow-up period of six months were included. 
Results: The initial search yielded a total of 2912 articles, of which 6 were finally selected. In total, 259 graft sur-
geries were performed; 118 using the mandibular body and ramus as donor sites, and 141, the symphysis. The most 
frequent complications that arose when using the mandibular symphysis were temporary sensory alterations in the 
anterior teeth (33.87%), followed by sensory alterations of the skin and mucosa (18.57%). As for the mandibular 
body and ramus donor sites, the most frequent complications relate to temporary sensory alterations of the mucosa 
(8.19%) and to minor postoperative bleeding (6.55%). 
Conclusions: The analyzed results show a higher prevalence and severity of complications when using mandibular 
symphysis bone grafts, producing more discomfort for the patient. Therefore, it would be advisable to perform 
further clinical essays due to the lack of studies found. 
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Introduction
The implant management of the partial or completely 
edentulous patient is nowadays a daily and routine 
treatment with proven success rates in the long term 
(1). To achieve functional and aesthetic success of the 
implant, a specific minimum of requirements are tak-
en into consideration. Bone quantity (in terms of both 
thickness and length), and an acceptable bone quality, 
are necessary (2) to achieve the stability of the implant. 
However, there are local conditions such as agenesis, 
early dental extraction, trauma, lack of facial develop-
ment or surgical resection that can lead to a decrease in 
bone volume, which would make the correct placement 
of the implant impossible, having to resort to bone re-
generation techniques.
Among the described bone volume restoration proce-
dures (2), the use of the following are included: onlay 
grafts, inlay grafts, bone expansion, guided bone re-
generation and alveolar distraction osteogenesis. The 
majority of techniques (excluding alveolar distraction 
osteogenesis) require the use of autologous grafts or 
other types of bone substitute, xenografts, allografts or 
alloplastic grafts (1,2). In spite of the wide variety of 
existing alternatives, the autologous graft is still gener-
ally considered as the most effective, with success rates 
as high as 95%, considered as “the gold standard” (3,4) 
among the different types of grafts due to their lack of 
immunological reactions, their osteoinductive and os-
teoconductive properties, and the presence of osteopro-
genitor cells along with growth factors (3).
Autologous grafts can be classified as extraoral or in-
traoral (3). Intraoral grafts offer the following advan-
tages (3,5,6): proximity to the receptor site, reduction of 
operating time and a considerable amount of local an-
aesthesia, eliminating the need of hospitalization, and 
finally, lower morbidity and discomfort for the patient. 
On the other hand, the main disadvantages (3,6,7) using 
these grafts are the postoperative effects that may oc-
cur, among which the following are described: dental, 
mucosal or skin sensory disturbances, limitation of the 
opening and alteration of the facial contour. Regarding 
the use of these grafts, Schwartz-Arad and Levin (8) 
concluded that intraoral bone graft surgery is consid-
ered as a predictable surgical procedure with a high suc-
cess rate.
There are multiple donor sites described in the litera-
ture that can be used as bone grafts. Among them are: 
the mandibular body and ramus (9), the symphysis (10), 
the coronoid processes (11), the anterior maxillary sinus 
wall (12), the tuberosity (13), the zygoma bone (14), tori 
(15), and the anterior nasal spine (16). Of all the men-
tioned areas, the most commonly used donor sites are 
the mandibular body, ramus and symphysis. Comparing 
these grafts, it could be said that on one hand, the body 
and ramus bone (17,18) is dense, with less amount of 

marrow, providing enough bone quantity for defects of 
1-3 teeth requiring a period of 4-6 months for integra-
tion, presenting minimal resorption. On the other hand, 
the symphysis area is described (10,19-21) as an easily 
accessible area, with a suitable cortical and cancellous 
bone volume and higher cancellous bone mass, and may 
grant an amount of bone for defects of 1-6 teeth, but 
presents an increased bone resorption.
Although there are several articles regarding the com-
plications that follow graft surgery, few compare in the 
same study the complications that arise from the use 
of one type of graft to the other. This fact will not help 
the professional in making the decision of what type of 
graft is the most suitable, bearing in mind that it is a 
common surgical procedure. Therefore, the purpose of 
this study is to conduct a systematic review by evaluat-
ing and comparing the various complications that occur 
in the mandibular body, ramus and symphysis grafts as 
donor sites.

Material and Methods
A protocol was developed prior to the review covering 
all aspects regarding the systematic review methodol-
ogy as per Prisma  guidelines (22), including the fol-
lowing definitions:
Question at issue: ¿Does the use of mandibular ramus 
intraoral bone grafts produce fewer and less severe 
complications in patients that present bone resorption 
that needs augmentation using autologous grafts, com-
pared to mandibular symphysis bone grafts?
Population to be studied: The population of interest in 
this review corresponds to patients presenting bone re-
sorption in need of restoration of bone volume using in-
traoral autologous bone grafts.
Type of intervention and comparison: The type of inter-
vention to be studied in the review was bone graft sur-
gery using intraoral autologous grafts extracted from 
the mandibular body or ramus, being compared to bone 
graft surgery where the graft is also of intraoral autolo-
gous origin, but obtained from the symphysis.
Selection of studies: The selected studies included clini-
cal trials on humans during a minimum follow-up pe-
riod of six months. The area from where the graft was 
obtained was clearly identified as well as the complica-
tions that occurred in the donor site following the graft-
ing, specifying how the complication was measured 
(whether it was by a questionnaire, clinical examina-
tion, a visual analogue scale, the Two-Pointed Blunt 
Test, pulp vitality tests or X-rays). 
All clinical trials that included patients with the follow-
ing conditions were automatically excluded from the 
review: uncontrolled metabolic illnesses, head radio-
therapy in the past 24 months, intraoral or intravenous 
bisphosphonate treatment during a period that exceeded 
3 years, patients with mental disorders, heavy drinkers 
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and/or smokers (more than 10 cigarettes per day), or 
drug addicts.
Results: The resulting complications in bone graft sur-
gery using the mandibular body and ramus and symphy-
sis as donor sites in the form of block or particulate grafts 
were the variables to be analyzed, paying more attention 
to the following complications: pain, postoperative hem-
orrhage, sensory alterations (hypoesthesia, hyperesthe-
sia, paraesthesia, dysesthesia) in skin, mucosa or teeth, 
infection, pulp necrosis and mandibular fractures.
Search Strategy: The search and following selection of 
articles was performed by using 4 electronic databases 
(Pubmed, Cochrane Central Register of Controlled Tri-
als, Ebsco and Google Scholar). Only the articles which 
complied with the inclusion criteria and written between 
January 1990 and 2015 were considered. 
The search was completed using the following terms: “Po
pulation AND Intervention AND Outcomes”  (Table 1).
Only the articles written in Spanish or English were in-

Population 
 

"Oral Surgical Procedures, Preprosthetic"[Mesh] OR "Bone Transplantation"[Mesh] AND 
("Transplantation, Autologous"[Mesh] OR "Alveolar Ridge Augmentation"[Mesh] OR 
"Autografts"[Mesh]) 

Intervention 
 

("jaw"[Mesh] OR "Mandible"[Mesh] OR "Chin"[Mesh] NOT ("Palate, Hard"[Mesh] OR 
"Zygoma"[Mesh] OR "Skull"[Mesh:noexp] OR "Parietal Bone"[Mesh] OR "Ribs"[Mesh] OR 
"Cartilage"[Mesh] OR "Hip"[Mesh] OR "Fibula"[Mesh] OR "Bones of Lower 
Extremity"[Mesh])) 

Outcomes 
 

("Postoperative Complications"[Mesh]  OR "Sensation Disorders"[Mesh] OR "Somatosensory 
Disorders"[Mesh] OR "Hypesthesia"[Mesh] OR "Hyperesthesia"[Mesh] OR "Paresthesia"[Mesh] 
OR "Anesthesia and Analgesia"[Mesh] OR "Anesthesia"[Mesh] OR "Tooth Diseases"[Mesh] OR 
"Dental Pulp Diseases"[Mesh] OR "Tooth, Nonvital"[Mesh] OR "Hemorrhage"[Mesh] OR 
"Pain"[Mesh] OR "Acute Pain"[Mesh] OR "Wounds and Injuries"[Mesh] OR "Fractures, 
Bone"[Mesh] OR "Infection"[Mesh] OR "Infection Control, Dental"[Mesh] OR "Wound 
Infection"[Mesh]) 

 

Table 1. Search Strategy.

cluded. Revision of the cross-references of the initial list 
of selected references was carried out. 
Manual search in the following journals was developed: 
Journal of Oral and Maxillofacial Surgery, Internation-
al Journal of Oral and Maxillofacial Surgery, Clinical 
Oral Implants Research, Clinical Implant Dentistry and 
Related Research, Journal of Oral Implantology and In-
ternational journal of Oral and Maxillofacial Implants.
Review Methodology: Following the initial search, the 
review of the resulting titles and abstracts was per-
formed by two independent reviewers (D.R. and C.C.). 
Only the studies which complied with the requested in-
clusion criteria were included; articles whose title and/or 
abstract did not clearly match with the inclusion criteria 
were subsequently read in full text. Thus, a complete 
list of full text articles was obtained for the reviewers 
to read and select. In cases of disagreement between 

reviewers, a third reviewer was consulted (J.LQ.). To 
avoid selection bias, the reviewers concealed the name 
of the Journal, the institution of origin and the names 
of the authors of the articles during the review. Special 
attention was paid to duplicate publications.
Quality assessment
Following the Cochrane recommendations “assessing 
risk of bias in included studies” (23), the quality as-
sessment was carried out by two independent reviewers 
(D.R. and C.C.).
 
Results
The initial search yielded a total of 2912 articles (Fig. 1), 
where 23 relevant full text publications were identified. 
In this initial screening a match percentage of 96.25% 
among reviewers was obtained. Of the 23 selected pub-
lications, 16 did not meet the required inclusion criteria 
and were therefore excluded, leaving only 6 articles in-
cluded in the review (match percentage of 97.7% among 

researchers). The search was supplemented with a man-
ual review, in which no publications were contemplated 
(Fig. 1).
Of the 6 selected articles, the main author coincided in 
2 (Table 2 and 2 continue)  , corresponding to different 
investigation groups. Therefore, the articles belonged 
to six independent investigation groups, two from Italy, 
one from Kuwait, one from Holland, one from Spain 
and two from the United States. 
A total of 252 patients were treated (Table 2 and 2 con-
tinue) (in reality, there were 267, as 15 patients from the 
study conducted by Raghoebar et al. (19) were not con-
sidered, given the impossibility of distinguishing com-
plications specific to graft surgery from those related to 
third molar extractions). Of the 252 intervened patients, 
259 underwent bone graft surgeries, 118 of which were 
mandibular body and ramus grafts, and 141, symphysis 
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grafts. In regards to the ramus grafts, in 67 cases, burs 
were used to undertake the osteotomy procedure (using 
Lindeman burs, fissure burs, or round burs); in 51 cases 
the osteotomy was performed with a saw and round bur 
or fissure bur generally used for the lower osteotomy 
procedure. In 118 cases, the osteotomy was performed 
only in the cortical bone. In 43 cases collagen sponges 
were left in the site, and in 5 cases compression band-
ages were used, leaving the remaining patients with no 
treatment. Regarding the chin area grafts, in 46 cases 
the graft was extracted with fissure burs, in 50 cases 
trephines with diameters between 7 and 11 mm were 
used, and a saw was used in 45 cases. 
Of the extracted grafts, 31 corresponded solely to corti-
cal grafts, and in 110, to cortical and medullary tissue. 
On 65 occasions the donor site was treated with gela-
tin sponge and external pressure dressings, on 31 hy-
droxyapatite and gelatin sponge was used, and in 29 
cases only collagen sponges were used; the remaining 
patients were left untreated.
Regarding the main complications of the mandibular 

body and ramus donor site; a total of 8.19% of complica-
tions (TC) included sensory alterations of the skin and 
mucosa, followed by postoperative bleeding with 6.55% 
of TC, 4.37% of TC came as a result of temporary teeth 
sensory disturbances and permanent sensory disturbanc-
es with 1.09% of TC. As for the complications occurred 
in the symphysis donor site, the most frequent were those 
associated to temporary sensory disturbances of the teeth 
reaching 33.87% of TC, followed by the temporary sen-
sory disturbances of the skin and mucosa with 18.57% 
of TC, permanent sensory disturbances with 12.02% TC, 
bruising with 7.1% of TC, blemishes with 5.46% of TC, 
wound dehiscence with 1.63% of TC, and finally, pulp 
necrosis with 1.09% of TC. Table 2 and 2 continue sum-
marizes the included articles, describing the design of 
the study, the patients treated, the analyzed variables, 
the complications that occurred and the methodology ap-
plied when measuring the complications. Table 3 shows 
the quality criteria used to analyze the included studies, 
which can conclude the high risk of bias that the studies 
show. 

Fig. 1. Flow diagram (based on PRISMA format) on the research and selection process.
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Study Methods Participants Intervention Measurement methods Complications in the donor zone 
Cordaro et 
al. 2011 (7) 

RCT, 
follow-up 
period of 
18-42 
months. 

78 patients, 36 
men, 42 women, 
of an age period 
from 18-68 
years. A total of 
80 graft surgeries 
were performed.  
 

Group I: 43 mandibular body-
ramus grafts, osteotomy 
carried out with Lindemann 
bur. Only the external cortical 
was extracted. 
 
Group II: 37 chin grafts, 
incision performed 7-10 mm 
below the mucogingival 
margin, osteotomy carried out 
with trephines with a diameter 
of 7 to 11mm. In all of the 
cases, a minimum distance of 
4mm was left between dental 
apexes and the mental 
foramen. The donor zone was 
left with collagen sponge and 
compressive bandage. 
 

Questionnaire: pain, 
bleeding, inflammation, 
sensory alterations of 
the teeth, mucosa, skin 
and eventual alterations 
of facial appearance are 
assessed.   
Pain: a visual analogue 
scale is used. 
Sensitivity of the mucosa 
and skin: through the 
Two-Pointed Blunt Test. 
Dental vitality: with 
carbon dioxide spray 
and through 
ortopantomography.  
 
 

Mandibular body and ramus 
I. Survey 
- Postoperative bleeding (4). 
- Temporary sensory disturbances (7). 
- Permanent sensory disturbance (1). 
- 1.29 ± 2.1 average VAS of pain and 
discomfort. 
Clinical examination II 
-  Temporary skin hypoesthesia (4). 
- Temporary skin paresthesia (1). 
- Postoperative bleeding (8). 
- Temporary negative pulp testing (8). 
 
Mandibular symphysis: 
I. Survey 
- Temporary sensory disturbances (15). 
- Permanent sensory disturbances (5). 
- 1.38 ± 1.9 average VAS of pain and 
discomfort. 
Clinical examination II 
-  Temporary skin hyperesthesia (2). 
- Temporary skin hypoesthesia (4). 
- Mucosal hyperesthesia (1). 
- Mucosal hypoesthesia (3). 
- Mucosal paresthesia (2). 
- Temporary negative pulp testing (37) 
- Endodontic treatment (2). 

Andersson 
L. 2008 (27) 

RCT, 
follow-up 
period of 3-
5 years. 

26 patients, 16 
men, 10 women, 
of an age period 
from 18-48 
years. A total of 
28 graft surgeries 
were carried out.  
 

Group I: 12 ramus grafts, 
osteotomy is performed with 
saw or 1 mm round bur, only 
the external cortical is 
removed. 
 
Group II: 16 chin area grafts, 
the osteotomy is performed 
with saw or 1mm round bur. 
Only the external cortical is 
removed.  

Questionnaires were 
performed where the 
following categories are 
classified: 
 
1. Postoperative 
discomfort during the 
first week on a scale of 
0-10 (0 = none and 10 = 
terrible). 
2. Satisfaction of 
symptoms and long-term 
esthetic results using a 
scale of 0-10 (0 = very 
dissatisfied and 10 = 
very satisfied) 
3. Assessment of long-
term morbidity 
(sensitivity, aesthetic 
changes and chewing 
problems), through 
dichotomous answers, 
yes or no. 

Mandibular body and ramus: 
- Average of 1.8 of inflammation during the 
first week. 
- Average of 3.2 of discomfort during the 
first week. 
- Average of 0.7 of discomfort. 
- Average of 9 of aesthetic satisfaction in 
the donor area. 
 
Mandibular symphysis : 
-Average of 3.8 of pain and inflammation 
during the first week. 
- Average of 3.9 of discomfort during the 
first week. 
- Average of 2.1 of discomfort. 
- Average of 7.8 of aesthetic satisfaction in 
the donor site. 
- Temporary paresthesia (4). 
- Hyperesthesia (2). 

Raghoebar 
et al. 2007 
(19) 

RCT, 
follow-up 
period of 12 
months. 

45 patients, 17 
men, 28 women, 
of an age period 
from 18-51 
years. A total of 
45 graft surgeries 
were carried out.  
 

Group I: 15 retromolar grafts, 
the osteotomy is performed 
with small round bur and saw. 
In all cases a minimum of 4 
mm of distance to the inferior 
alveolar nerve is left. Only the 
external cortical is extracted. 
 
Group II: 15 chin area grafts, 
the osteotomy is performed 
with a small fissure bur. In all 
cases a minimum of 5 mm is 
left to the dental apexes and 
left mental foramen. Only the 
external cortical is removed. 
The donor site is filled with  

The following methods 
are performed: 
I. Questionnaires: to 
assess severity and 
duration of 
postoperative pain, 
sensory disturbance in 
either teeth, skin and 
mucosa or other 
postoperative symptoms. 
II The severity of pain 
measured by a visual 
analog scale. 
III Clinical examination 
where sensory 
impairment is measured  

Mandibular body and ramus 
I. Survey 
- Pain that endures longer than 7 days (3). 
- 4.8-5 average VAS of pain. 
Clinical examination II 
- Temporary paresthesia (1). 
 
Mandibular symphysis : 
I. Survey 
- Pain that endures for more than 7 days (5). 
- 4.8-5 average VAS of pain. 
 
Clinical examination II 
-  Temporary hyperesthesia in the gingival 
area (1). 
- Temporary sensitive changes in teeth (2). 

Table 2. Methods, participants, interventions and results of included studies (RCT = randomized clinical trial, NRCT = non-randomized 
clinical trial).
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   collagen sponges and treated 
with compressive bandages. 
 
The third group is not 
considered since it is 
impossible to distinguish the 
complications of extraction 
and the complications of the 
graft. 

with tactile sensitivity 
tests. 
IV Orthopantomography 

- Temporary sensory disturbances (4). 
- Permanent sensory disorders (2). 
 
 

Clavero et 
al. 
2003(28) 

RCT, 
follow-up 
period of 18 
months. 

53 patients, 28 
men, 25 women, 
of an age period 
from 22-71 
years. A total of 
53 graft surgeries 
were carried out.  
 

Group I: 24 mandibular ramus 
grafts, osteotomy is performed 
with saw and fissure bur. Only 
the external cortical is 
removed. Donor site is left 
with collagen sponges. 
 
Group II: 29 chin area grafts, 
the osteotomy is performed 
with saw. In all cases at least 5 
mm are left to the dental apex, 
4 mm to the mandibular border 
and 5 mm to the mental 
foramen. The graft does not 
include lingual cortical. Donor 
site is left with collagen 
sponges. 

The following methods 
are performed: 
I. Questionnaires: to 
assess severity and 
duration of 
postoperative pain, 
sensory disturbances in 
either teeth, mucosa or 
skin, inflammation, oral 
function. 
 
II Interviews to validate 
the questionnaires 

Mandibular body and ramus: 
- Temporary sensory changes in the 
vestibular molar and premolar area (4). 
- Patient with permanent sensory loss in the 
vestibular premolar and molar area (1). 
- Pain (24). 
 
Mandibular symphysis: 
- Permanent sensory disorders in the chin 
area (15). 
- Temporary sensory alterations in the chin 
area (7). 
- Changes in the contour of the chin (10) 

Cordaro et 
al. 
2002(26) 

RCT, 
follow-up 
period of 6 
months 

15 patients.  A 
total of 18 graft 
surgeries were 
carried out.  
 

Group I: five mandibular 
ramus grafts, osteotomy is 
performed with  Lindemann 
bur. Only the external cortical 
is removed. Donor site is left 
with compression bandage. 
 
Group II: 13 chin area grafts, 
the osteotomy is performed 
with trephines of a diameter of 
9 and 11 mm. In all cases a 
minimum distance of 5 mm is 
left to the dental apexes and 
left mental foramen. The graft 
does not include the lingual 
cortical. Donor site is left with 
sponge and compressive 
bandage. 

Clinical examination 
and interview with the 
patient. 

Mandibular body and ramus: 
- Temporary sensory disturbances (3). 
- Pain and inflammation (5). 
 
Mandibular symphysis: 
- Temporary anesthesia of the lower 
incisors (12). 
- Bruising (13). 
- Pain and inflammation (13). 

Misch 
1997(6) 

NRCT, 
follow-up 
period of 6 
months 

50 patients.  A 
total of 50 graft 
surgeries were 
carried out.  
 

Group I: 19 mandibular ramus 
grafts, osteotomy is performed 
with a small fissure bur. Only 
the external cortical is 
removed. Donor site is left 
with collagen sponge. 
 
Group II: 31 chin area grafts, 
osteotomy is performed with a  
small fissure bur. In all cases a 
minimum distance of 5 mm is 
left to the dental apexes and 
left mental foramen. The graft 
does not include the lingual 
cortical. Donor site is left with 
collagen sponge and 
hydroxyapatite. 

Clinical examination 
and interview with the 
patient.  

Mandibular body and ramus: 
- Patients classified postoperative pain as 
minimum. 
 
Mandibular symphysis: 
- Suture dehiscence (3) 
- Temporary paresthesia of the chin area (3) 
- Dental sensory disturbances (9). 
- Patients classified postoperative pain as 
moderate. 

Table 2  Continue. Methods, participants, interventions and results of included studies (RCT = randomized clinical trial, NRCT = non-
randomized clinical trial).
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Discussion
Despite the different existing alternatives, the autolo-
gous bone graft still remains as the chosen graft  for 
bone volume restoration procedures (24) being quality, 
quantity and high clinical predictability the main rea-
sons that make this type of graft the favorite among the 
rest of alternatives.
However, one of the major disadvantages of this type of 
graft is the donor site morbidity. This phenomenon, on 
the contrary, does not occur with other different types 
of bone substitutes, being this their main advantage. 
These bone substitutes have excellent clinical results in 
small flaws, but in larger defects their predictability is 
reduced, reason why the autologous bone graft is con-
sidered as the first treatment option (25).
The most commonly used intraoral autologous grafts 
are those that originate from the mandibular body and 
ramus and symphysis areas, which, according to the 
analyzed studies, have the following different types and 
complications that can be divided into 4 groups:
1.- Pain, discomfort and aesthetic results
Although both techniques lack in postoperative pain, 
classified as slight to moderate, all authors agree that 
the symphysis graft is more uncomfortable for the pa-
tient. The reviewed studies show a maximum of 7 days 
of pain persistence, which completely disappears in 30 
days, in both mandibular body and ramus graft and the 
symphysis graft. Studies conducted by Cordaro et al. 
(7,26) do not show significant differences when it comes 
to pain and degree of discomfort when comparing  both 
types of grafts, being in both cases classified as mild. 
On the contrary, Andersenn (27) found statistically sig-
nificant results when it comes to more postoperative 
pain and discomfort when using the mandibular sym-
physis graft. Regarding discomfort, Clavero and Lund-
gren (28) detail more difficulties for the patients in the 
mandibular body and ramus group when speaking, eat-
ing and drinking compared to the symphysis group.

Other factors to be considered are the changes in the 
facial contour that follow the bone graft surgery. Clav-
ero and Lundgren (28) reported that out of the 29 pa-
tients that were operated on the symphysis area, 10 had 
changes in their facial contour. Anderssen (27) also 
reported aesthetic changes in the symphysis zone. In 
this study, the operated patients rated their aesthetic 
satisfaction following the surgery, with an average of 
7.8 points (being 10 the highest mark of satisfaction). 
Other authors such as Nóia et al. (29) and Dik et al. (30) 
also described changes in the facial contour in symphy-
sis graft surgery patients. Dik et al. (30) noted that the 
degree of alteration of the facial contour depended on 
the age of the patient and the size of the obtained graft; 
older patients with larger bone graft sizes correspond to 
greater changes in the facial contour. Various authors 
recommend that to lessen this type of complications, it 
is advisable to extract the graft from the parasymphysis 
zone without touching the mandibular symphysis, by 
not lifting it completely (being the inferior mandibular 
border the limit), and filling the donor site with bone 
substitute.
2.- Temporary and permanent sensory alterations of the 
skin and mucosa
One of the main complications that often cause more 
discomfort among patients are the sensory disturbances 
that may occur as a result of obtaining the graft. All 
the reviewed studies noted a higher prevalence of al-
terations when using symphysis grafts. Cordaro et al. 
(7) indicate that 40.5% of patients who underwent man-
dibular symphysis graft surgery showed some type of 
temporary sensory disturbance, and 13.5% presented 
a permanent sensory disturbance. By contrast, only 
16.2% of the patients treated in the mandibular body 
and ramus areas had temporary sensory disturbances 
and 2.3% had permanent sensory disturbances, which 
shows significant differences between the sites. Anders-
son (27) described that 25% of the patients that undergo 

Reference Sequence 
Generation 

Allocation 
Concealment 

Blinding 
(single, double) 

Reasons for 
dropout 
clearly 
specified 

Free of 
selective 
reporting? 

Free of 
other bias? Risk of Bias 

Cordaro et al. 
2011 (7) 

Unclear No No Yes Yes No High potential 

Andersson L. 
2008 (27) 

Unclear No No Yes Yes No High potential 

Raghoebar et al. 
2007 (19) 

Unclear No No Yes Yes No High potential 

Clavero et al. 
2003 (28) 

Unclear No No Yes Yes No High potential 

Cordaro et al. 
2002 (26) 

Unclear No No Yes Unclear Unclear High potential 

Misch 1997 (6) Unclear No No Yes Unclear Unclear High potential 
 

Table 3. Quality assessment of selected studies.
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symphysis graft surgery present temporary paresthesia, 
and none showed alterations when the graft was taken 
from the mandibular body and ramus areas. Raghoe-
bar et al. (19) mention that 46.6% of grafts taken from 
the symphysis had temporary sensory disturbances and 
only 6.6% of patients intervened in the body and ramus 
showed temporary mandibular paresthesia. In either 
case, no permanent alterations were shown. Clavero et 
al. (28) mention that 51.7% of patients operated on the 
symphysis area had permanent alterations and 24.13% 
temporary alterations; however, in the body and ramus 
areas, 16.6% of patients experienced temporary altera-
tions, leaving 4.1% with permanent alterations. Misch 
(6) noted that 9.6% of the symphysis-operated patients 
showed temporary sensory disturbances, without any 
permanent alterations, and none at the ramus area.
When comparing studies, there is not a single feature 
that leads to deduce or explain why some studies have 
found a higher percentage of paresthesia of the symphy-
sis than others. A risk factor to be considered is the type 
of incision to access the area. Gapski et al. (20) point out 
that using the crevicular incision with two posterior in-
cisions to the mental foramen produces minimal trauma 
of the mental nerve. Another risk factor to contemplate 
is the extension of the area to be removed and trauma to 
the mental nerve that follows the separation of the area.
3. Dental vitality 
Another type of complication that frequently occurs re-
lates to dental sensory alterations, which can be tempo-
rary or permanent (corresponding in the latter to pulp 
necrosis). Tooth sensory alterations using the mandib-
ular body and ramus graft correspond to a total of 8 
cases, being all temporary and described only by Cord-
aro et al. (7) This study does not mention the possible 
causes of these disorders, being the surgical technique 
similar to that of other articles analyzed.
By using the chin area as the donor site, in 64 cases 
there were sensory disturbances of the lower anterior 
teeth; of these, 2 corresponded to pulp necrosis and 62 
to temporary sensory disturbances. Cordaro et al. (7) 
are the only ones that describe the states of pulp necro-
sis. When comparing the surgical procedure performed 
in this study to those carried out in other studies, the 
main difference lies in the safety margin left to the den-
tal apex. Cordaro et al. (7) consider this safety margin 
4 mm, while other studies leave a margin of 5 mm. On 
temporary sensory disturbances, Cordaro et al. (7) pre-
sented the most alterations with 37 cases, followed by 
Cordaro et al. (26) with 12 patients, Misch (6) with 9 
patients, Raghoebar et al. (19) with 2 and Andersson 
(27) also with 2. The reviewed articles do not mention 
the exact period during which the normal sensitivity of 
the affected teeth was recovered.
4. Other complications

The reviewed studies also describe other types of com-
plications, which present a low prevalence. Cordaro et 
al. (7) indicated 12 cases of postoperative bleeding us-
ing the mandibular body and ramus graft; on the con-
trary, no studies report postoperative bleeding when 
using grafts originated from the chin area. Another 
complication which occurred only at the symphysis and 
described only by Cordaro et al. (26), which occurred 
in 13 cases, was the presence of bruising. Finally, Misch 
(6) describes as a complication the presence of wound 
dehiscence, which occurred in 3 cases.
In conclusion, it can be said that despite the small 
number of investigations which comply with the selec-
tion criteria included in the review, it appears that the 
majority of complications occur when using the chin 
area as the donor site. This area, as well as presenting 
a higher prevalence and severity of complications, gen-
erates greater discomfort for the patient, showing high 
levels of sensory disturbances in teeth, skin and mu-
cosa, both temporary and permanent, in addition to aes-
thetic changes, despite being the latter rare.
Thus, it is necessary to carry out a greater number of 
randomized clinical trials in the future, assessing a 
larger number of patients, along with the possible com-
plications. It is recommended that clinical trials detail 
sensory recovery periods and the type of treatment used 
for recovery.
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