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 الخلاصة

 

. المدددا   اذ فيت  اسييي َت  َييس  ا  فَييت اصز ليت  ناييي    اي  ذييت  نقييا  زح يي  ذي  شكيي ةت حقَييَع ليةَييت حذسٍيس  السييي  اسييي ٌ  اسيي ةٌ ا:  الاهداا 

: خضع  زبع شسضي ) ذكس و دد و ثلاد  ن د ( اليةَت حذسٍس ونق   السي  اسي ٌ  اس ةٌ شع شز لت  نايي    ا ة َيت ثيع  ل  حي   العمل قائطرو

  اخد خ   اجس دٌ و ايخ ئج : حع حقسَع  اذ نث  اي شجيولخَن .  ايجيوليت   .  سٍيج فَ ي  ليةَيت حذيج  اخ يدٍس  ايوضيلٌ ب يخخبو اطت   اي ش  ن  

حيع ن فرة لظيَت بلَدة لن  السي  القةٌ .  ايجيولت ب .  سٍج فَ   ليةَت حذج  اخ يدٍس  الي ب ب يخخ ن فيرة لظيَيت حيطيوً لةيي  السيي  القةيٌ . 

% . كي   هيي ب بلي   011شز   اغسا ث  فٌ  ايجيولخَن بلد حذسٍس  السي  اسي ٌ . ك نج نسبت نج ح  اغسا ث و اخٌ لد ه   حسع  ساي ث 

 الاسدنتنجاج . حيع شخ بليت  ايسضيي اييدة ايج اييو ث َع شع  اك  ء  اخ ب بلد اخت  شي س. الظع  اسي ٌ و ارً  شخد شن ثلاد  ل ثي نَت  ا ب  ا دز فٌ

:ليةَييت حذسٍييس  السييي هييو  ا َيي ز  نكتييس  بييون ناييخبد ل حسكَبيي ث  ناييي   فييٌ  ا يي   اسيي ةٌ بلييد ضيييوزي ة لةييي  اييس ع شيين  اي يي ز ث  اد َقييت  

 .  ث ٍجي    ح و  شخ دت اةجس ح شن     حذقَق نخ ئج  فض  لةي  ايدى  ابلَد ..و اخذدٍ

 

ABSTRACT 
Aims: Evaluate the surgical procedure of inferior alveolar nerve (IAN) freeing to solve the problem of 

insufficient posterior alveolar ridge height for successful dental implant insertion. Materials and Methods 

Case series: Four patients underwent inferior alveolar nerve translocation operation with dental implant, one 

male and 3 female. Intervention and outcome: Cases were divided to 2 groups, group A in which surgery was 

conducted under local anesthesia were the bony windows not involve the mental nerve, the window done distal 

to mental nerve. Group B where surgery was conducted under general anesthesia with bony window involve 

mental nerve. Result: A total of 9 dental implants were successfully inserted following translocation of the 

inferior alveolar nerve. Fixed prosthesis was delivered with satisfactory feedback from patients. Accompanying 

paresthesia extended between 3 to 8 weeks with complete recovery after 6 months. Patients followed for 6 

years with periodic visits or phone call each 6 months. Conclusion: IAN Lateralization and Transposition is 

appropriate choice for dental implant replacement in atrophied posterior mandible. Skill, precise and experience 

challenges of surgeons are mandatory for optimal and long term success result. Permanent injury to the IAN 

should be avoided by accurate clinical and radiographical examination. Patient preference for local or general 

anesthesia has no effect on surgeries itself.  

Key words: Inferior alveolar nerve, Implant, Mental foramen, Parasthesia.. 
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INTRODUCTION 

       Inadequate bone height in the edentulous 

posterior mandible is one of critical complications 

that can face an implantologist. Inferior alveolar 

nerve (IAN) translocation considers as an 

important solution for patients with such problem. 

Rehabilitation of the atrophied posterior 

mandibular region poses a challenge difficulties for 

dental team and to some extent for professionals as 

the surgical procedure subjected to anatomical, 

surgical and biological difficulties
(1)

. Other 

solutions for atrophied mandibular posterior region 

include using short implants, vertical bone graft 

also bypass implants and distracters.  

         To avoid vertical bone augmentation for 

cases of atrophic bone, IAN Lateralization (IANL) 

and IANT Transposition (IANT) surgical 

procedures can be used to reposition the IAN 

before implant placement. 

         In the IANL surgical procedure, lateral 

reflection of the IAN without incisive nerve 

traction is performed preserving the mental nerve 

with lateralization of the inferior alveolar 

neurovascular bundle posterior to the mental 

foramen. 
(2)

 IANT procedure, a corticotomy is done 

by change position of the mental foramen itself so 

transposition the incisive and the IAN such that the 

mental foramen positioned more posteriorly. In 

1987, Jensen and Nock were the first to publish 

this technique developed for the translocation of 

the mental foramen
 (2)

.In such cases surgeon
 
skill is 

mandatory for inferior alveolar nerve (IAN) 

preservation in a mandibular surgery
 (3)

. The 

advantages for such approaches are to locate the 

dental implants in an ideal position that can 

provide high success rate supporting fixed 

restorative prosthesis. Numbness and paresthesia 

may follow surgery which needs need special 

attention. Surgeon skill, accuracy, focuses and 

quietness is essential when preparing the 

osteotomy and manipulation of the IAN in 

sequence reduce complications
 (4.5.6.)

. IAN 

Manipulation surgery can be used in the following: 

mandibular sub-apical osteotomy in orthognathic 

surgery cases
 (7, 8)

. Pre-prosthetic surgery
 (9)

.   

Atrophied posterior mandible in implant surgeries 

(10, 11)
. Disrupted IAN anastomosis

 (12)
 and cancer 

surgery was IAN preservation is needed
 (13)

. 

Objectives: Highlighting how to confront 

clinical scenarios with insufficient posterior 

alveolar ridge height prior to instillation of 

dental implants. In this clinical study, cases are 

presented with different surgical approaches for 

IAN manipulation before implant placement 

with follow-up.      

Ethical Approval: Human Ethical Scientific 

Approval Application Form for Research is 

organized following the recommendation of the 

scientific committee of the Nineveh Health 

Directory / Ministry of Health / Iraq. License 

No. 189 in 7/10/2019. The article ID. (19 / 123)  
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MATERIALS AND METHODS 

Case Presentation: Out of three hundred 

patients whom attended the dental implant unit in 

the maxillofacial section at Al-Salam Teaching 

Hospital / Nineveh Health Directorate / Mosul / 

Iraq; only four patients were enrolled in this 

clinical study and whom underwent inferior 

alveolar nerve surgery in a one year period 

1/1/2010 - 1/1/2011. The same preparation 

protocol was followed for the four patients 

including accurate clinical and radiographical 

examinations.  A special case sheet was designed 

within included necessary details to be read by 

each patient to be enrolled explaining its possible 

risks and signed (Informed Consent). The 

surgical procedure was discussed thoroughly 

between the surgeon and patient. A standard 

surgical protocol and dental implant instillation 

was followed. Type of anesthesia to be used was 

operation difficulty based. 

First Case: Fifty five years old female present 

with history of previous dental implant in our 

center with an edentulous left posterior ridge 

(lost premolars and molars). 

Orthopantomography (OPG) showed a resorbed 

alveolar ridge in sufficient to accommodate 

proper implant height (available height from the 

crest of the ridge to the superior line of the 

inferior alveolar canal was 6mm). The treatment 

plan explained for IAN translocation (Table 1, 

Figure 1). The patient prepared to be operated 

under local anesthesia (LA). 

Table 1: Descriptions of cases 

 Age Surgical tech Anesthesia Parasth. P. Survival rate 

Group A 55 *M.N.  not I. Local 8 weeks 100% 

Group A 45 *M.N.  not I. Local 3 weeks 100% 

Group B 42 **M.N I. General 3 weeks 100% 

Group B 57 **M.N. I. General 5 weeks 100% 

*M.N. not I= Mental Nerve Not Involved 

**M.N.I.= Mental Nerve Involved 

 

 

 

     

 

 

       

Figure 1:1st Case Pre and Post Radiographs (OPG) 
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Second case: A 45 year old female in which 

examination revealed loss of lower right 2
nd

 

premolar, 1
st
 and 2

nd
 molars. 

Orthopantomography showed insufficient 

alveolus height. (5mm), patient prepared for 

operation under LA (Table 1, Figure 2). 

Third case:  A 42 year old female, with an 

edentulous bilateral posterior ridge in the 

premolar and molar area. The radiograph showed 

a severe resorbed alveolar ridge which was not 

enough to accommodate dental implants (4 mm 

height). The operation decided to be done under 

general anesthesia (Table, Figure3).

 

Figure 2:  2nd case Pre and Post Radiographs (OPG) 

Figure 3: Surgical approach involves the mental nerve 

 

Fourth case: A 57 year old male. 

Examination revealed a completely edentulous 

maxilla with an edentulous lower right 

posterior ridge in the premolar and molar 

region. Orthopantomography showed a 

resorbed alveolar ridge which was not enough 

to accommodate dental implants (5 mm height 

only). So we discuss the treatment plan with 
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the patient to be done under general 

anesthesia. 

Interventions and Outcome: The choice of 

surgical technique whether lateralization or 

transposition of the IAN depends on mental 

nerve involvement during surgery
 (10).

  In this 

study, the mental foramen was either involved 

in the bony window for exploration of the nerve 

or the bony window made being distal to the 

mental foramen. The site of osteotomies 

performed was based on calculating the 

distance between alveolar ridge and the IAN 

canal. In the first and second patient,  

osteotomy was performed (Figure 1) distal to 

mental foramen (lateralization) under local 

anesthesia (group A) while for the third and 

fourth patient, osteotomy involved the mental 

foramen in its bony window (transposition) 

under general anesthesia (group B) (Figure 2) / 

Table (1). All patients were closely observed 

following surgery during the first 2 months. 

Each surgery involved accurate elevation of a 

three sided mucoperiosteal flap (crestal incision 

with horizontal incisions starting mesial to the 

canine tooth) and identification of the mental 

foramen both radiographically and clinically.  

         Bony osteotomies: A bony window 

osteotomy in group A (Figure 4) was made 

posterior to the mental foramen about 2x1cm, 

leaving a 3-4 mm distance from the crest of 

the ridge. In group B (Figure 3), the bony 

window involved the mental foramen, this 

being more accurate for localization of the IA 

Canal. Osteotomies were made using a 

surgical headpiece with careful detection of 

the IA Canal. Drilling was along the trajectory 

of nerve and directed posteriorly under 

cooling. At completion of drilling, the cortical 

bone distal to the foramen was raised and 

removed using a chisel.  

Figure 4: Surgical approach not involve the mental nerve 
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IAN manipulation: After creation of bony 

window, the nerve was carefully released and 

removed from the canal using a small blunt hook. 

Then, the nerve was pulled laterally using gentle 

force by a thin tape specially made and such the 

nerve was kept away from the surgery site during 

drilling and implants insertion. 

         Implants placement: After lateralization of 

the IAN in both groups, osteotomy for implant 

installation was commenced. Nine Super-line 

Korean dental implants (Dentium Company) were 

used in the four patients (12–14 mm height and 

3.8–4.5 mm in diameter). Implant insertion was 

carried out with care leaving the nerve aside. 

After insertion of implants, re-location of the 

inferior alveolar bundle was done. Synthetic bone 

substitute (chips) was packed into the osteotomy 

side. At completion of implant insertion, primary 

closure of the mucoperiosteal flap was done using 

3/0 black silk suture.  Regular follow-up visits 

were scheduled for each patient to check for any 

expected paresthesia or numbness. 

RESULTS 

         Nine super-line implants were seated in 

their sites with a 100% success after six 

months observation.  Paresthesia and 

numbness did occur in all patients and 

extended between 3 to 8 weeks with complete 

recovery after 6 months. All patients were 

scheduled for follow up which was for 6 years. 

In group A, local anesthesia was used, while in 

group B, general anesthesia was preferred for 

easy manipulation. In both groups fixed 

prosthesis were delivered 6 months post-

surgery. It is of importance to preserve enough 

bone in the buccal area of the implant, in order 

to guarantee sufficient primary stability. 

During the 6 years follow up, none of the 

implants failed.  

DISCUSSION 

       During implant dentistry surgeons may be 

confronted with complications. The most 

serious complication is inferior alveolar nerve 

injury. Implant system, surgical technique, 

surgeon skills and knowledge of anatomical 

land marks is important in reducing such 

complications
 (14)

. Placement of dental 

implants in a resorbed posterior mandible were 

vertical height is diminished or superior 

position of the crest is an obstacle for surgeries
 

(15)
. Onlay block graft

 (16, 17)
, guided bone 

regeneration
 (18)

 and nerve transposition
 (19, 20)

 

are considered as added strategies to overcome 

reduced vertical height. The choice of proper 

technique to be used appears to be based on 

the surgeons experience rather than on 

compelling evidence for efficacy. Yet a 

dimensional change at the crest of alveolar 

ridge with entire graft resorption is considered 

as important drawback complications for block 

onlay grafting 
(21)

. The incidence of nerve 
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injury in implant surgery is described by 

various authors. According to R. Bourtling et 

al.
(22)

,only 8,5% of IAN  injury cases occur 

during the course of dental  implantation; 

meanwhile, J. Kan et al.
(23)

  claimed  that on  

an average, 52,4% of  patients  suffer  from  

neuro-sensory  troubles  following dental 

implantation. In case of certain implantation 

methods, these numbers amount even to 77, 8 

%
 (24)

. Following a complete disclosure 

between surgeon and patient on surgery and its 

possible postoperative outcomes, patients 

preferred nerve translocation over ridge 

augmentation as they considered the latter 

procedure being a lengthy procedure with a 

waiting period of (4-6) months for healing of 

bone graft, followed by 3-4 months for the 

osseo-integration period of dental implant. In 

addition, potential resorption of the entire graft 

can also be a cause for preference of nerve 

lateralization than ridge augmentation. 

        Biomechanically, IAN transposition 

increases occlusal force resistance with good 

proportion between the implant and the 

prosthesis
 (25)

. In comparison between  

reconstruction with grafts and ridge 

augmentation, nerve transposition does not 

require donor areas so relatively it’s a simple 

less invasive procedure,  could be performed 

under LA, low morbidity, stable results and in 

addition, its lower cost
 (26, 27)

 Anatomical 

knowledge of the IA canal is mandatory in 

order to plan a proper dental implantation 

method. It is extremely important to detect the 

position of the inferior border of mandible in 

connection with the side compact lamellae. 

The canal stretches through-out the 

mandibular body forming an “S” shape curve. 

It stretches forwards to the front part and 

comes close to the vestibular surface
 (28)

. Next 

to the 1
st
 and 2

nd
 molars, the longest distance 

between the canal and mandibular vestibular 

surface is up to 5 mm
 (29)

.  The techniques 

described carry with them the risk of 

temporary or even permanent nerve damage, 

which may lead to anesthesia, hypoesthesia or 

paresthesia. Several studies have evaluated 

this risk. Mucoperiosteal flap traction by a 

spatula is considered the most well-known 

causes of inferior alveolar nerve damage
 (5, 6)

. 

There are two operative approaches cited in 

literature that suggest how to change the route 

of the nerve, and how to make implantation 

possible (depending on involvement of the 

mental nerve in the bony window). Although 

the cases are just four with nine implants we 

noticed that patients prefer surgeries under 

general anesthesia. In the postoperative period 

of both techniques, swelling occurred, no pain 

was experienced, and paresthesia extend 

around one week with the peak of the 

condition reducing and completely relieved 

after 6 months, all these recorded through 

periodic follow up intervals. Both techniques 

made dental implant placement feasible in 

position of lower premolar and molar without 

damaging the nerve. For patient co-operation 
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LA was best, coupled with avoidance of 

unwanted side effects of GA agents. On the 

other hand, an easy, comfortable work field 

and less operative time were achieved under 

GA. In a  systematic review  by Boris
(1)

 , he 

stated that the most popular surgical technique 

for IAN repositioning was IANT (51.44% ) of 

all operations performed utilized IANT, and 

48.56% utilized IANL with different implant 

survival rate (success) ranged from 100% to 

33.3% . In a study by Lorean et al., study 

implant survival rate was 99.57%, by 

Chrcanovic et al. was 88%, by Ferrigno et al. 

it was 95.7%, by Kan et al. was a 93.8% 

implant survival rate. The lowest implant 

survival rates were found in the study by Kan 

et al. with 33.33% and Karlis et al. with 0%. In 

a case report by Angélica, the two techniques 

showed similar sensory feedback. The authors 

found that the implant success rate is linked to 

the possibility of installing implants with long 

bicortical anchor, which favors primary 

stability and biomechanics
 (4)

.  

       In the current conducted study, all 9 

implants were functioning accurately with no 

complications occurring in the six year follow 

up period. Smita and Sercan Kucukkurt
(30, 31)

 

showed that implant-based rehabilitation of 

edentulous mandibular posterior sectors with 

IAN repositioning is a valid management 

option in cases with insufficient bone height. 

Mukund Rathod
(5)

 advises that the incidence of 

neurosensory disturbances may be further 

minimized by advances in surgical expertise 

and improved instrumentation. 

CONCLUSIONS 

 Inferior alveolar nerve (IAN) Lateralization 

and Transposition is the most appropriate 

choice for dental implant replacement in 

atrophied posterior mandible rather than bone 

augmentation or using short dental implants. 

Skill, precision and experience must be 

available in the surgeon for optimal and long 

term success results. Permanent injury to the 

IAN during surgery should be avoided by 

carrying out a thorough clinical and 

radiographical examination. Patient choice for 

local or general anesthesia has no effect on 

surgeries itself.  
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