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Background and Objectives: Split sagittal osteotomy is a common operation that may induce inferior alveolar 
nerve (IAN) damage, potentially leading to sensory deficit, numbness, and pain. Investigations in Iran to evaluate 
the adverse effects of sagittal split osteotomy surgery are rare so questions have been raised about the success 
rate of operation and the frequency of unwilling outcome. To address these concerns, we conducted a prospective 
study evaluating the rate of IAN damage related to mandibular advancement by sagittal split osteotomy in Iranian 
population.

Methods: In this prospective study, 66 patients including 30 men (45.4%) and 36 women (54.5%) with class II 
malocclusion and mandibular retrognathism who were undergoing mandibular advancement surgery (SSO) were 
recruited during 2013-2015. All patients were followed for one year after surgery. Chi-square and Fisher exact 
tests were used to compare the categorical variables, and the numerical variables were compared by t test. P < .05 
was considered as the significance level.

Findings: The study sample had a mean age 32.3 ± 12.04. The rate of nerve disturbance was 75.8%. Yet, 78.9% 
of the patients were satisfied with the results of the surgery.

Conclusions: Our study indicated that IAN disturbance after split sagittal surgery is frequent in Iran. This situation 
indicates the need for caution on considering split sagittal surgery as a safe medical technique.
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Abstract

Background and Objectives 

Split sagittal osteotomy is a technique widely used 

to correct of mandibular deformities.1 This technique 

was first introduced by Schuchardt in 1942 and was 

improved through further attempts.2-5 It is common-

ly considered as a safe technique for improving the 

masticatory function and facial aesthetics, and re-

ducing the temporomandibular joint (TMJ) pain.1,2 

Although most patients express satisfaction with the 

results of the technique,3 some complications such 

as nerve damage, bleeding, suboptimal splits, and 

TMJ problems are possible to occur.4,5 One of the 

most important complications is inferior alveolar nerve 

(IAN) damage.6 IAN innervates teeth and skin of lip 

and chin.6 Therefore, damage to the IAN may lead to 

temporary or permanent sensory deficit, which would 

results in altered sensation, numbness, and pain.6,7 

The damage may occur when IAN is stretched during 

the surgery.8 The rate of damage to IAN can reach up 

to 95%.9 Most of the complications may be resolved 

within 12 months after surgery; however, some of the 

postoperative symptoms could persist for two years 

or more.10,11 Given that the adverse effects of sagit-

tal split osteotomy surgery is rarely surveyed in Iran, 

the rate of successful operation and the frequency of 

unwilling outcome remains undetermined. To address 

this concern, we conducted a prospective study eval-

uating the rate of IAN damage related to mandibular 

advancement by sagittal split osteotomy in a sample 

of Iranian population.
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Background and Objectives: Endometrial hyperplasia (EH) is an abnormal overgrowth of endometrium that may 
lead to endometrial cancer, especially when accompanied by atypia. The treatment of EH is challenging, and 
previous studies report conflicting results. Metformin (dimethyl biguanide) is an anti-diabetic and insulin sensitizer 
agent, which is supposed to have antiproliferative and anticancer effects and the potential to decrease cell growth in 
endometrium. While some studies have evaluated the anticancer effect of metformin, studies on its potential effect 
on endometrial hyperplasia are rare. To address this gap, in this comparative trial study, we evaluate the effect of 
additive metformin to progesterone in patients with EH.

Methods: In this clinical trial, 64 women with EH were randomized in two groups. The progesterone-alone group 
received progesterone 20 mg daily (14 days/month, from the 14th menstrual day) based on the type of hyperplasia, 
and the progesterone-metformin group received metformin 1000 mg/day for 3 months in addition to progesterone. 
Duration of bleeding, hyperplasia, body mass index (BMI), and blood sugar (BS) of the patients were then com-
pared between the two groups.

Findings: NA mean age of 44.5 years, mean BMI of 29 kg/m2 and mean duration of bleeding of 8 days were calcu-
lated for the study sample. There was no significant difference in age, BMI, gravidity, bleeding duration, and duration of 
disease at baseline between the two groups. While all patients in the progesterone-metformin group showed bleeding 
and hyperplasia improvement, only 69% of the progesterone-alone patients showed such an improvement, with the 
difference between the two groups being significant (P = 0.001). Although the difference between two groups in the 
post treatment endometrial thickness was not significant (P = 0.55), post treatment BMI in the progesterone-metformin 
group was significantly lower than in the progesterone-alone group (P = 0.01). In addition, the BS reduction in the 
progesterone-metformin group was significantly larger than that in the progesterone-alone group (P = 0.001). 

Conclusions: Our results indicated that administration of progesterone 20 mg/day plus metformin 1000 mg/day 
can significantly decrease bleeding duration, hyperplasia, BMI and BS in women with EH. 

Keywords: Endometrial hyperplasia, Metformin, Progesterone

Background and Objectives
Endometrial hyperplasia (EH) is an abnormal over-
growth of endometrium that may lead to endometrial 
cancer, especially when accompanied by atypia [1]. 
Although the effect appears only in 5% of asymptom-
atic patients, its prevalence in patients with PCOS 

and oligomenorrhea is about 20% [2]. Body mass 
index (BMI) and nulliparity are two main risk factors 
for EH. Other risk factors include chronic anovula-
tion, early menarche, late onset of menopause and 
diabetes [3], which are related to increased circulat-
ing estrogen [4]. The treatment of EH is challenging 
and previous studies report conflicting results [5]. 
Age, fertility, and severity of EH in histology are the 
most important factors determining the treatment op-
tion [5]. Most studies have addressed hysterectomy 
in patients with atypical EH [5], particularly those 
with PCOS, and have led to conflicting results [5-11]. 
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Table 1. Operation Outcomes

Variable No. %

Split 

Successful split 59 89.4 

Suboptimal split, unilateral 3 4.5 

Suboptimal split, bilateral 1 0.8 

Bad split, unilateral 4 5.3 

Nerve injury (sites)

No 102 77.3 

Uncertain 12 9.1 

Visible 18 13.6 

Infection 

No 57 86.4 

Unilateral  8 11.4 

Bilateral  1 1.5 

Sensation disturbance size (cm)

Normal  sensation 12 19.2 

< 4 9 13.8 

4–16 29 45.4 

≥ 16 14 21.5 

Sensation 

Normal 16 242

Not normal 50 75.8

for the total sample.

Normal sensibility was reported by 24.2% of the sub-

jects, while the remaining expressed some distur-

bances (Table 1). Eight subjects (12.1%) expressed 

dissatisfaction with the treatment result. The rate of 

satisfaction was significantly lower among the patients 

with distress caused by altering sensation (P = .020) 

(Table 2). Of the eight dissatisfied patients, five re-

ported TMJ problems (P = .000). The remaining seven 

patients who reported TMJ problems were satisfied 

with the treatment. The mean area in the patients with 

impaired sensation was 10.1 ± 6.3 cm2, which is sig-

nificantly higher than that in patients with normal sen-

sation, 1.1 ± 2.9 cm2 (P = .000). 

Registration of visible nerve injury during surgery 

was significantly reflected in the clinically assessed 

Methods 

This prospective study was conducted at the Depart-

ment of Maxillofacial Surgery, Taleghani hospital (Teh-

ran, Iran) within 2012-2014. A sample of 66 patients 

including 30 men (45.4%) and 36 women (54.5%) with 

class II malocclusion and mandibular retrognathism 

who were undergoing mandibular advancement sur-

gery (SSO) was recruited. All patients were followed 

up for one year post-surgery. The demographic data 

were collected from the patients’ records. The surgery 

results were extracted from the surgeons’ reports. 

Then intraoperative and postoperative variables were 

evaluated. The intraoperative variables were bleeding, 

split, and visible and non-visible injury to the IAN. On 

the other hand, postoperative variables included pain, 

sensory changes, TMJ complications and reoperation 

during one month after surgery. For measuring the 

possible post-operation sensory changes, we moved a 

cotton wisp across the skin until the patients expressed 

to have a normal sense in that region. The size of af-

fected region was also measured. After surgery, the 

satisfaction of patients with the results was inquired by 

a simple question of “Are you satisfied with the results 

of surgery?,” with the patients’ answer of “yes” or “no.” 

Split sagittal osteotomy is a routine procedure in the 

Maxillofacial Department of Taleghani hospital, and so 

the study did not require the Ethical Committee’s ap-

proval. 

Statistical Analyses 

Categorical data are presented as numbers and percent-

ages, and continuous data are presented as mean ± SD. 

Chi-square and Fisher exact tests were used to compare 

categorical variables and the numerical variables were 

compared by t test. P < .05 was considered as the statis-

tical significance. Data were analyzed using the SPSS 

version 20 software package.

Results

The patients’ age averaged 32.3 ± 12.04 years. While 

seven patients (10.6%) were subjected to suboptimal 

osteotomies, four cases (6%) bad split cases was 

recorded. In 102 sites (77.2%), there was no visible 

damage. Two patients (3%) were re-operated within 1 

month. 

During the 1-year follow-up, problems related to the 

TMJ were observed in 12 patients (18.5%). Area map-

ping showed that 19.2% of patients had normal senso-

ry function while 80.8% experienced impaired sensory 

function (Table 1). In addition, the size of the area with 

persistent disturbed sensation averaged 9.3 ± 8.1 cm2 
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(P = 0.018) and subjectively reported sensation (P = .01) 

(Table 3). The visible nerve injury was, however, not 

resulted in any increased dissatisfaction.

Discussion

The neurosensory deficit may occur during and after the 

osteotomy surgery. The IAN may be injured by direct injury 

or compression due to rigid fixation.12,13
 

Moreover neuro-

sensory deficit may occur after surgery because of hema-

toma or edema.14
 

The present survey showed that 75% of 

the patients experience neurosensory distribution in dif-

Table 2. The Relationship Between Satisfaction and 
Distress

Variables  No. %

Satisfied

No/minor distress/not relevant 90.6 53 

Distress 66.7 5 

Total 87.9 58

Dissatisfied

No/minor distress/not relevant 9.4 5 

Distress 33.3 3

Total 12.1 8 

Total

No/minor distress/not relevant 58 100 

Distress 8 100 

Total 66 100

 Fisher exact test: P = .020

Table 3. The Relationship Between Nerve Injury and 
Sensation

Variables  No. %

Sensation
No visible injury 26 31.7 
Visible injury/uncertain 6 12.0 

Total 32 24.2

Not normal sensation
No visible injury 56 68.3 
Visible injury/uncertain 44 88.0 

Total 100 75.8

Total
No visible injury 82 100.0 

Visible injury / uncertain 50 100.0

Total 132 100.0

Chi-square = 6.568, df = 1, P = .010.

ferent levels after split sagittal surgery. Previous studies 

have reported a wide range of neurosensory disturbance 

up to 75%.15 The reason for such discrepancy is currently 

unclear; however, it may be related to different methodol-

ogies and different definitions of neurosensory disturbanc-

es. Furthermore, the objective and subjective evaluation 

has yielded different results in previous reports.16-20 In our 

observations, the frequency of objective neurosensory dis-

turbance was significantly higher than that of the subjec-

tive evaluation (80.8% vs. 75.8%, P = .001). A systematic 

review of 61 studies in 2015 by Agbaje et al revealed that 

26% of the studies did not record any nerve injury. Howev-

er, the incidence of neurosensory deficit has been report-

ed in 77% of the studies. The most common evaluating 

method in these studies had been subjective.21 The rate 

of visible nerve injury in our study was 13.6%, which is 

lower than that in the study of Ylikontiola et al who report-

ed an incidence rate of around 40%.22 It is supposed that 

bad split is one of the possible reasons of sensory deficit. 

In our study, bad splits occurred in 5.3% of the patients 

that was higher than the corresponding values reported 

by Martis (1.93%),23 Panula et al (2%),24 and Bothur and 

Blomqvist (1.3%).9
 

In the present survey, 87.9% of the patients were 

found to be satisfied with sagittal split osteotomy re-

sults. This satisfaction rate is close to some previous 

reports,3,22 but was lower than that of another study 

reporting satisfaction rate of 93% among the patients 

who were followed up for 3 years post-surgery.23 More-

over we found the rate of dissatisfaction to be signifi-

cantly higher among the patients who reported distress 

due to sensation alteration (P = .020). This finding is 

supported by the study of Maurer et al.25 

Study Limitations

The main limitations of our study are the relatively small 

sample size and the short duration of follow-up (one 

year) which restricts generalization of the results. There-

fore, further investigations with longer follow-up duration 

are required for achieving firm conclusions.

Conclusions

Our study indicated that despite the high rate of sub-

jective satisfaction with sagittal split osteotomy results, 

IAN disturbance after split sagittal surgery is frequent 

among Iranian patients. This indicates the need for 

caution on considering split sagittal surgery as a safe 

medical technique.

Abbreviations

(IAN): Inferior Alveolar Nerve; (TMJ): temporomandibular joint. 



Poorian and Mohajerani                    Inferior Alveolar Nerve Damage after Sagittal Split Osteotomy186

Int J Hosp Res 2015, 4(4):183-187

Competing Interests

The authors declare that there are no conflicts of interest.

Authors’ Contributions

The authors contributed equally to this study.

Acknowledgments

The authors would like to thank the nursing, administrative and 

secretarial staff of the Maxillofacial Surgery Department and 

Clinic at our hospital for their contribution to the maintenance 

of the patients’ records. 

References

1.	 Frey DR, Hatch JP, Van Sickels JE, Dolce C, Rugh JD. 

Effects of surgical mandibular advancement and rotation 

on signs and symptoms of temporomandibular disorder: a 

2-year follow-up study. Am J Orthod Dentofacial Orthop. 

2008;133:490-498. 

2.	 Trauner R, Obwegeser H. The surgical correction 

of mandibular prognathism & retrognathia with 

consideration of genioplasty. Oral Surg Oral Med Oral 

Pathol. 1957;10:677-689. 

3.	 Dal Pont G. Retromolar osteotomy for the correction of 

prognathism. J Oral Surg. 1961;19:42-47. 

4.	 Hunsuck EE. A modified intraoral sagittal splitting 

technique for the correction of mandibular prognathism. J 

Oral Surg. 1968;26:249-252. 

5.	 Epker BN. Modifications in the sagittal osteotomy of the 

mandible. J Oral Surg. 1977;35:157-159.

6.	 Lai W, Kazuhiro Y, Kooji H, Ritsuo T, Tadaharu K. The 

long term stability after orthognathic surgery in prognathic 

patients with mandibular asymmetry. Sichuan Da Xue 

Xue Bao Yi Xue Ban. 2003;34:104-108. 

7.	 Zhou YH, Hagg U, Rabie AB. Patient satisfaction 

following orthognathic surgical correction of skeletal 

Class III malocclusion. Int J Adult Orthodon Orthognath 

Surg 2001; 16(2):99-107 

8.	 Lanigan DT, Hey J, West RA, Hemorrhage following 

mandibular osteotomies: a report of 21 cases. J Oral 

Maxillofac Surg. 1991;49(7):713-724. 

9.	 Bothur S, Blomqvist JE. Patient perception of 

neurosensory deficit after sagittal split osteotomy in the 

mandible Plast Reconstr Surg. 2003;111(1):373-377. 

10.	 Nesari S, Kahnberg KE, Rasmusson L. Neurosensory 

function of the inferior alveolar nerve after bilateral 

sagittal ramus osteomy: a retrospective study of 68 

patients. Int J Oral Maxillofac Surg. 2005; 34(5)495-498. 

11.	 Kim IS, Kim SG, Kim YK, Kim JD. Position of the 

mental foramen in a Korean population: a clinical and 

radiographic study. Implant Dent. 2006;15(4):404-411.

12.	 Ow A, Cheung LK. Bilateral sagittal split osteotomies 

versus mandibular distraction osteogenesis: a 

prospective clinical trial comparing inferior alveolar nerve 

function and complications. Int J Oral Maxillofac Surg. 

2010;39:756-760. 

13.	 Teerijoki-Oksa T, Jääskeläinen S, Forssell K, Virtanen A, 

Forssell H. An evaluation of clinical and electrophysiologic 

tests in nerve injury diagnosis after mandibular sagittal 

split osteotomy. Int J Oral Maxillofac Surg 2003; 

32(1):15-23. 

14.	 Nocini PF, De Santis D, Zanette G, et al. Clinical and 

electrophysiological assessment of inferior alveolar 

nerve function after lateral nerve transposition. Clin Oral 

Impl Res. 1999;10:120-130. 

15.	 Wijbenga JG, Verlinden CR, Jansma J, et al. Longlasting 

neurosensory disturbance following advancement of the 

retrognathic mandible: distraction osteogenesis versus 

bilateral sagittal split osteotomy. Int J Oral Maxillofac 

Surg. 2009;38:719-725. 

16.	 Yamamoto R, Nakamura A, Ohno K, Michi K. Relationship 

of the mandibular canal to the lateral cortex of the 

mandibular ramus as a factor in the development of 

neurosensory disturbance after bilateral sagittal split 

osteotomy. J Oral Maxillofac Surg. 2002;60(5):490-495. 

17.	 Panula K, Finne K, Oikarinen K. Neurosensory deficits 

after bilateral sagittal split ramus osteotomy of the 

mandible- influence of soft tissue handling medial 

to the ascending ramus. Int J Oral Maxillofac Surg. 

2004;33(6):543-548. 

18.	 Leira JI, Gilhuus-Moe OT. Sensory impairment following 

sagittal split osteotomy for correction of mandibular 

retrognathism. Int J Adult Orthodon Orthognath Surg. 

1991;6(3):161-167. 

19.	 Schreuder WH, Jansma J, Biermann MW, Vissik A. 

Distraction osteogenesis versus bilateral sagittal split 

osteotomy for advancement of the regrognathic mandible: 

a review of the literature. Int J Oral Maxillofac Surg. 

2007;36(2):103-110. 

20.	 Fridrich KL, Holton TJ, Pansegrau KJ, Buckley MJ. 

Neurosensory recovery following the mandibular 

bilateral sagittal split osteotomy. J Oral Maxillofac Surg. 

1995;53(11):1300-1306 

21.	 Agbaje JO, Salem AS, Lambrichts I, Jacobs R, Politis C. 

Systematic review of the incidence of inferior alveolar nerve 

injury in bilateral sagittal split osteotomy and the assessment 

of neurosensory disturbances. Int J Oral Maxillofac Surg 

2015;44:447-451.

22.	 Ylikontiola L, Kinnunen J, Oikarinen K Factors affecting 

neurosensory disturbance after mandibular sagittal split 

osteotomy J Oral Maxillofac Surg. 2000;58(11):1234-

1239. 

23.	 Martis CS. Complications after mandibular sagittal split 



Inferior Alveolar Nerve Damage After Sagittal Split Osteotomy   Poorian and Mohajerani

Int J Hosp Res 2015, 4(4):183-187

187

Please cite this article as:

Poorian B, Mohajerani H. Inferior alveolar nerve damage 

related to mandibular advancement by sagittal split osteotomy. 

Int J Hosp Res. 2015;4(4):183-187.

osteotomy. J Oral Maxillofac Surg. 1984; 42(2):101-107. 

24.	 Panula K, Finne K, Oikarinen K. Incidence of complications 

and problems related to orthognathic surgery: a review of 

655 patients. J Oral Maxillofac Surg 2001;59(10):1128-

1136. 

25.	 Maurer P, Otto C, Bock JJ, Eckert AW, Scheubert J. 

Patient satisfaction with the outcome of surgical orthodontic 

intervention and effort of aesthetic and functional criteria. 

Mund Kiefer Gesichtschir. 2002;6(1):15-18. 


