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PART B – TECHNICAL DETAILS 

1 Title of the dissertation The Effect of Photobiomodulation on 

Neurosensory disturbances after 

Infraorbital and Mental nerve injuries 

following trauma- a Randomized 

controlled trial: Parallel design. 

2 Introduction  Neurosensory disturbance associated 

with zygomaticomaxillary complex 

fractures and mandibular fractures are 

quite common. 

 The incidence of infraorbital nerve 

injury may be seen in as high as 80% of 

Zygomaticomaxillary complex 

fractures and mental nerve injury may 

be seen in 66.7% of mandibular 

fractures. 

 A majority of these patients complains 

of altered sensation over the face 

despite surgical correction of fractured 

fragments. 

 Conventionally, the persistent 

neurosensory disturbances are treated 

with neuroprotective medication such 

as Tablet Neurobion Forte for as long 

as 3 months to 6 months 

postoperatively. Despite this, patients 

complain of altered sensation over the 

face. 

 In the recent times, numerous studies 

have shown the use of 

photobiomodulation in reducing pain, 

inflammation and swelling. 

 Due to its bio stimulatory effects, 

photobiomodulation is known to have 

inhibitory effects on inflammatory 

cytokines, enhance healing and cause 

neural regeneration. 

 Thus, the present study aims to 

evaluate the efficiency of 

photobiomodulation in recovery of 

infraorbital and mental nerve injuries 

following Zygomaticomaxillary 

complex and mandibular fractures 

respectively. 

 

A. Problem statement  There is a high prevalence of 

neurosensory disturbance even after 

Open Reduction and Internal Fixation 

(ORIF) of fractured fragments 



following Zygomaticomaxillary and 

mandibular fractures. 

  This could be attributed to oedema,        

ischemia, bony compression, hematoma 

or neurogenic inflammation. 

Since many patients complain of 

discomfort post ORIF due to 

hypoesthesia or hyperesthesia, there is 

need to use advanced treatment 

methods such as photobiomodulation 

for the early recovery of damaged 

sensory nerves. 

B. Rationale Neurosensory disturbance of 

infraorbital and mental nerve as a 

consequence of zygomatic and 

mandibular fracture is common. 

This study will aim to evaluate the 

efficiency of photobiomodulation in 

treating infraorbital and mental nerve 

injuries persistent after ORIF of 

zygomatic and mandibular fractures. 

C. Novelty Photobiomodulation formerly referred 

as Low-level laser therapy is a recently 

introduced method to promote repair 

and recovery in tissues. It helps in 

prevention of tissue death, reduction of 

inflammation and pain relief. 

Photobiomodulation is currently used to 

achieve early functional recovery after 

peripheral nerve injury.  

D. Expected outcome and application Photobiomodulation is known to have 

stimulatory effect on nerves, hence its 

usage in recovery of nerve from 

paresthesia would be faster compared to 

the conventional usage of oral 

medications. 

As photobiomodulation is non-invasive 

and well accepted by patients, it can be 

considered as an effective treatment for 

postoperative neurosensory disturbance. 
3 Research question(s) Is Photo biomodulation an effective 

tool in improving neurosensory 

disturbance of infraorbital and mental 

nerve following zygomatic and 

mandibular fractures respectively? 
4 Research hypothesis (es), if any Null hypothesis: There will be no 

difference between photo 

biomodulation group when compared to 

conventional method group(oral 

medication T. Neurobion Forte given)in 

improving neurosensory disturbance in 

patient with the sensory disturbance 

after zygomatic and mandibular 

fractures. 



 

Alternate hypothesis: There will 

higher improvement in Photo 

biomodulation group when compared to 

conventional method group(oral 

medication T. Neurobion Forte given) 

in improving neurosensory disturbance 

in patient with the sensory disturbance 

after zygomatic and mandibular 

fractures. 
5 Objectives of the Study: 

A. Primary objective(s) 

B. Secondary objective(s) 

PRIMARY OBJECTIVES: 

 

1.To evaluate efficiency of 

neuroprotective medication (T. 

Neurobion Forte) on neurosensory 

disturbance related to infraorbital nerve 

and mental nerve  after ORIF of 

zygomatic and mandibular fractures 

respectively. 

 

2. To evaluate the efficiency of 

photobiomodulation on neurosensory 

disturbance related to infraorbital nerve 

and mental nerve after ORIF of 

zygomatic fracture and mandibular 

fractures respectively. 

 

 3.To evaluate the the efficiency of 

combined effect of neuroprotective 

medication (T. Neurobion Forte ) and 

photobiomodulation in the recovery of 

neurosensory disturbance related to 

infraorbital nerve and mental nerve 

after ORIF of zygomatic fractures and 

mandibular fractures. 

 
6 1. Review of literature 1.-Year: 2021 

 

- Author: Shahryar Bashiri a , Hamid 

Malekzadeh a, Reza Fekrazad. 

 

- Title: The effect of delayed 

photobiomodulation on neurosensory 

disturbance recovery after zygomatic 

trauma: A parallel controlled clinical 

trial. 

 

-  No of cases: 71 

 

-  Site: 12 points on malar region. 

 

-  Parameters: Visual analogue scale 

(VAS) for general sensitivity, two- point 

discrimination and pain discrimination. 



 

-  Methods: In this parallel controlled 

clinical trial, 35 control cases and 36 

patients with zygomaticomaxillary 

complex (ZMC) fractures as well as the 

sustained infraorbital nerve paresthesia 

were included. Afterward, Laser 

irradiation was applied using a GaAlAs 

diode laser (810 nm, 27 J/cm2, 200 mW) 

on 12 points on malar area of paresthesia 

during 12 sessions within six weeks. 

Neurosensory evaluations were 

performed in four sessions as follows: at 

baseline, the end of treatment, one 

month, and three months after the last 

session of irradiation, which were 

achieved through three tests including 

visual analogue scales (VAS) for 

general sensitivity, two-point 

discrimination, and pain discrimination. 

 

-   Statistics: Repeated measure 

ANOVA, independent t-test, and Chi-

square test were used for comparing 

time trends, each time point, and gender, 

respectively. P-values less than 0.05 

were considered to be statistically 

significant. 

 

-Results: The patients and controls were 

matched in both terms of age and 

gender. Baseline results showed non-

significant differences between the two 

groups based on the VAS, pain, and two-

point discrimination. Moreover, for 

VAS scale, some significant differences 

were observed between the groups by 

passing "one month and three months 

from therapy". Pain and two-point 

discriminations showed a significant 

difference between the intervention and 

control groups in "one month after 

therapy" and "at the end of the therapy, 

one month after therapy, and three 

months after therapy", respectively. 

 

-Conclusion: 

Photobiomodulation could be 

considered as an effective treatment 

option for post-traumatic neurosensory 

disturbance of facial area in terms of 

VAS, pain and two-point discrimination, 

even if not performed early after trauma. 

 



 

2. - Year:2015 

 

-Author: Ashish Kumar Das, 

Monima Bandopadhyay, Abira 

Chattopadhyay, Sailendranath 

Biswas, Anindita Saha, Uke 

Manjeeth Balkrishna,Vineeth Nair. 

 

-Title: Clinical Evaluation of 

Neurosensory changes in 

infraorbital nerve following surgical 

management of Zygomatico-

Maxillary complex fractures. 

 

-No. of cases : 13 

 

-Site: Distribution of infraorbital 

nerve. 

 

-Parameters:  Infraorbital nerve 

function tests were done by 

mechanical, heat and pain threshold 

detection. Evaluation was done on 

1st, 3rd, 7th day, one month, three 

months and six months interval. 

 

-Methods: Thirteen patients 

selected for the study had unilateral 

zygomatic complex fracture with 

altered sensation in the region of 

distribution of the infraorbital nerve. 

The fractures were managed either 

by reduction followed by internal 

fixation with mini-plates (Group A), 

reduction alone (Group B) or 

conservatively (Group C). 

Infraorbital nerve function tests were 

done by mechanical, heat and pain 

threshold detection. Evaluation was 

done on 1st, 3rd, 7 th day, one 

month, three months and six months 

interval in a manner similar to that 

done at the beginning of the study 

(Day0). 

 

-Results: A male predominance 

with male: female ratio of 5.5:1 and 

an age range of 21 to 50 years was 

found with the right side mostly 

affected. Recovery in the infraorbital 

nerve function was relatively 

complete in 76.92% cases with 

partial recovery in 23.07% of the 



patients. 

 

-Conclusion: Marked improvement 

in the neurosensory function of the 

infraorbital nerve was found when 

some form of treatment either in the 

form of Open Reduction and Internal 

Fixation (ORIF) or approach 

through Gillie's temporal or Keen's 

intraoral approach were applied as 

compared to when conservative 

treatment was provided. In 

zygomatic complex fractures, any 

form of treatment employed brought 

about decompression of the 

infraorbital nerve which aided in the 

recovery of the nerve within a span 

of 1-6 months, except when no 

treatment was applied. 

 

 

 

3.-Year:2022 

 

-Author: Behzad Salari , Nariman 

Nikparto , Amirhossein 

Babaei , Reza Fekrazad.   

 

    -Title: The Effect of delayed 

photobiomodulation on neurosensory 

disturbance recovery after zygomatic 

trauma: A parallel controlled clinical 

trial                                                                                                                              

 

-No. of cases: 52 

 

-Materials and methods: 

This triple-blind randomized trial 

was carried out on patients who 

suffered neurotmesis of the IAN 

following mandibular angle and 

body fracture at least for 6 months. 

In the intervention group, laser 

irradiation was applied with a low-

level GaAlAs diode laser 

(continuous wave of 810 nm 

wavelength, power of 200 mW, and 

energy density of 12-14 J/cm2). In 

the control group, the laser probe 

was turned off and placed on the 

affected area. LLLT was done for 12 

sessions (2 times/week for 6 weeks). 

Light touch sensations, two-point 

discrimination, thermal 

https://pubmed.ncbi.nlm.nih.gov/?term=Salari+B&cauthor_id=35551053
https://pubmed.ncbi.nlm.nih.gov/?term=Nikparto+N&cauthor_id=35551053
https://pubmed.ncbi.nlm.nih.gov/?term=Nikparto+N&cauthor_id=35551053
https://pubmed.ncbi.nlm.nih.gov/?term=Babaei+A&cauthor_id=35551053
https://pubmed.ncbi.nlm.nih.gov/?term=Babaei+A&cauthor_id=35551053
https://pubmed.ncbi.nlm.nih.gov/?term=Fekrazad+R&cauthor_id=35551053


discrimination (cold and warm 

stimulus), electric pulp test (EPT), 

and oral health impact profile 

(OHIP)-14 questionnaire were 

performed before the intervention, 

immediately after each PBMT 

session, and after 3, 6, 9 and 12 

months. 

 

-Results: In both groups, 3 and 23 

patients were female and male, 

respectively. The results showed 

significantly improved light (cotton 

swab), light (wooden cotton swab), 

and sharp (dental needle) touch 

sensations, and two-point 

discrimination test in the PBMT 

group after the 10th, 11th, 10th, and 

10th session, respectively. Two-way 

repeated measure ANOVA revealed 

that the trend of light touch sensation 

with cotton swab and two-point 

discrimination test was statistically 

significant (p-value = 0.002 and 

0.001, respectively). The results of 

OHIP-14 test showed a significantly 

higher mean in the PBMT group 3 

months after PBMT. There was no 

statistically significant difference in 

EPT and thermal discrimination tests 

regarding the patients' group. 

 

-Conclusion: PBMT could be an 

effective treatment for late post-

traumatic nerve neurotmesis 

following a traumatic mandibular 

fracture. 

 

4.-Year: 2020 

 

-Author: Haitham Abdelkarim 

Elafifi , Montserrat Acevedo 

Carrero , Isabel Parada 

Avendaño , Antonio España-

Tost , Joseph Arnabat-Domíngue 

 

-Title: Effect of 

photobiomodulation (Diode 810nm) 

on long-standing neurosensory 

alterations of inferior alveolar nerve: 

A Case series study. 

 

-No. of cases: 11. 

 

https://pubmed.ncbi.nlm.nih.gov/?term=Abdelkarim+Elafifi+H&cauthor_id=32758072
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https://pubmed.ncbi.nlm.nih.gov/?term=Parada+Avenda%C3%B1o+I&cauthor_id=32758072
https://pubmed.ncbi.nlm.nih.gov/?term=Parada+Avenda%C3%B1o+I&cauthor_id=32758072
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-Site: Course of Inferior Alveolar 

Nerve. 

 

-Parameters: 

-Method: Longitudinal case study 

research. Patients with >6 months of 

inferior alveolar neurosensory 

disturbance after third molar 

extraction were included. Fifteen 

laser sessions were done, irradiating 

intra- and extraoral points along the 

distribution of this nerve area. A 

semiconductor Ga,Al,As diode laser 

(Thor laser®) was used. Before and 

after the treatment, variables such as 

Zuniga-Essick score, British 

Medical Research Council (BRC) 

scale, visual analog scale (VAS), 

and mapping of the affected area 

were described. Gender, age, and 

duration of the lesion were analyzed. 

Descriptive statistical study was 

carried out with SPSS 19.0. 

 

-Conclusion: The laser parameters 

and application protocol used result 

in subjective and objective 

improvement in mechanical sensory 

perception in long-standing 

neurosensory deficit in the IAN. 

 

5.-Year: 2016 

 

-Author: Sunil Yadav , Hitesh 

Chander Mittal , Sunita 

Malik , Vikas Dhupar , Akash 

Sachdeva , Vijaylaxmy 

Malhotra , Gurdarshan Singh. 

 

 -Title: Post-traumatic and 

postoperative neurosensory deficits of 

the inferior alveolar nerve in mandibular 

fracture: a prospective study. 

 

-No of cases: 60 

 

-Site: Course of inferior alveolar nerve 

 

-Methods:  

This was a prospective cohort study 

composed of 60 patients treated for 

mandibular fracture. The primary study 

variable was the change between the 

post-traumatic IAN neurosensory 

https://pubmed.ncbi.nlm.nih.gov/?term=Yadav+S&cauthor_id=27847733
https://pubmed.ncbi.nlm.nih.gov/?term=Mittal+HC&cauthor_id=27847733
https://pubmed.ncbi.nlm.nih.gov/?term=Mittal+HC&cauthor_id=27847733
https://pubmed.ncbi.nlm.nih.gov/?term=Malik+S&cauthor_id=27847733
https://pubmed.ncbi.nlm.nih.gov/?term=Malik+S&cauthor_id=27847733
https://pubmed.ncbi.nlm.nih.gov/?term=Dhupar+V&cauthor_id=27847733
https://pubmed.ncbi.nlm.nih.gov/?term=Sachdeva+A&cauthor_id=27847733
https://pubmed.ncbi.nlm.nih.gov/?term=Sachdeva+A&cauthor_id=27847733
https://pubmed.ncbi.nlm.nih.gov/?term=Malhotra+V&cauthor_id=27847733
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examination score and the score after 

fracture reduction. Risk factors were 

categorized as demographic, anatomic, 

fracture displacement, and treatment. 

Appropriate descriptive and bivariate 

statistics were computed. 

 

-Conclusion: Use of a miniplate with 

mono-cortical screws does not play a 

role in increasing IAN post-traumatic 

neurosensory deficit. Early management 

can reduce the chances of permanent 

neurosensory deficit. Mandibular 

fracture displacement of 5 mm or more 

and fracture location were found to be 

associated with an increased risk of post-

traumatic IAN neurosensory score 

worsening. 

6.-Year: 2021 

-Author: Neda Hakimiha, Seyed 

Hossein Bassir, Georgios E 

Romanos, Ahmad Reza 

Shamshiri, Neda Moslemi. 

-Title: Efficiency of 

photobiomodulation therapy on 

neurosensory recovery in patients with 

inferior alveolar nerve injury following 

oral surgical procedures: a systematic 

review. 

-Materials and methods: An electronic 

search was carried out in Scopus, 

Embase, Medline, PubMed, Web of 

Science, Cochrane Library, and Google 

Scholar databases. Among 1,122 

identified papers, seven articles (three 

RCTs, one observational study, and 

three case series) met the inclusion 

criteria.  

-Results: Time lapse from nerve injury 

to the onset of PBM therapy varied 

widely from 2 days to 4 years. The 

number of patients in each study ranged 

between 4 and 74. In the majority of the 

studies, PBM was done using a diode 

laser at wavelengths in the range of 808 

to 830 nm with power of 5 to 500 mW 

and radiation dose of 3 to 244 J/cm2. 

Two out of three RCTs found significant 

neurosensory recovery in the patients 

https://pubmed.ncbi.nlm.nih.gov/?term=Hakimiha+N&cauthor_id=33433080
https://pubmed.ncbi.nlm.nih.gov/?term=Bassir+SH&cauthor_id=33433080
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who received PBM therapy compared to 

the controls. The observational study 

and all case series reported significant 

improvement in the neurosensory status 

following PBM therapy. The degree of 

neurosensory recovery was found to be 

greater in younger patients and those 

who received the treatment within 6 

months following the injury.  

- Conclusion: Due to the limited 

number of well-designed RCTs and 

small number of patients in each study, 

it is not possible to make a clear 

conclusion about the efficacy of PBM 

therapy on neurosensory recovery in 

patients with inferior alveolar nerve 

injury following third molar or implant 

procedures. Considering the possibility 

of spontaneous inferior alveolar nerve 

recovery during this period, the 

conclusion based on the studies with no 

control group should be interpreted with 

caution 

 

7.-Year: 2017 

 

-Author: Vanessa Milanesi 

Holanda , Maria Cristina 

Chavantes , Xingjia Wu, Juanita J 

Anders 

 

-Title: The mechanistic basis for photo 

biomodulation therapy therapy of 

neuropathic pain by near infrared laser 

light. 

 

-Materials and Methods: 

In vitro experiments: Cultured, rat 

DRG were randomly assigned to 

control or laser treatment (LT) 

groups with different irradiation 

times (2, 5, 30, 60, or 120 seconds). 

The laser parameters were: output 

power = 960 mW, irradiance = 300 

mW/cm2 , 808 nm wavelength, and 

spot size = 3 cm diameter/area = 

7.07cm2 , with different fluences 

according to irradiation times. 

Mitochondrial metabolic activity 

was measured with the MTS assay. 

The DRG neurons were 

immunostained using a primary 

https://pubmed.ncbi.nlm.nih.gov/?term=Holanda+VM&cauthor_id=28075022
https://pubmed.ncbi.nlm.nih.gov/?term=Holanda+VM&cauthor_id=28075022
https://pubmed.ncbi.nlm.nih.gov/?term=Chavantes+MC&cauthor_id=28075022
https://pubmed.ncbi.nlm.nih.gov/?term=Chavantes+MC&cauthor_id=28075022
https://pubmed.ncbi.nlm.nih.gov/?term=Wu+X&cauthor_id=28075022
https://pubmed.ncbi.nlm.nih.gov/?term=Anders+JJ&cauthor_id=28075022
https://pubmed.ncbi.nlm.nih.gov/?term=Anders+JJ&cauthor_id=28075022


antibody to β-Tubulin III. In vivo 

experiments: spared nerve injury 

surgery (SNI), an animal model of 

persistent peripheral neuropathic 

pain, was used. The injured rats were 

randomly divided into three groups 

(n = 5). (i) Control: SNI without LT; 

(ii) Short term: SNI with LT on day 

7 and euthanized on day 7; (iii) Long 

term: SNI with LT on day 7 and 

euthanized on day 22. An 808 nm 

wavelength laser was used for all 

treatment groups. Treatment was 

performed once on day 7 post-

surgery. The transcutaneous 

treatment parameters were: output 

power: 10 W, fluence rate: 270 

mW/cm2 , treatment time: 120 

seconds. The laser probe was moved 

along the course of the sciatic/sural 

nerve during the treatment. Within 1 

hour of irradiation, behavior tests 

were performed to assess its 

immediate effect on sensory 

allodynia and hyperalgesia caused 

by SNI. 

 

-Results:In vitro experiments: 

Mitochondrial metabolism was 

significantly lower compared to controls 

for all LT groups. Varicosities and 

undulations formed in neurites of DRG 

neurons with a cell body diameter 30 µm 

or less. In neurites of DRG neurons with 

a cell body diameter of greater than 30 

µm, varicosities formed only in the 120 

seconds group. In vivo experiments: For 

heat hyperalgesia, there was a 

statistically significant reduction in 

sensitivity to the heat stimulus compared 

to the measurements done on day 7 prior 

to LT. A decrease in the sensitivity to the 

heat stimulus was found in the LT 

groups compared to the control group on 

days 15 and 21. For cold allodynia and 

mechanical hyperalgesia, a significant 

decrease in sensitivity to cold and pin 

prick was found within 1 hour after LT. 

Sensitivity to these stimuli returned to 

the control levels after 5 days post-LT. 

No significant difference was found in 

mechanical allodynia between control 

and LT groups for all time points 

examined. 



 

-Conclusion: These in vitro and in vivo 

studies indicate that treatment with an 

irradiance/fluence rate at 270 

mW/cm2 or higher at the level of the 

nerve can rapidly block pain 

transmission. A combination therapy is 

proposed to treat neuropathic pain with 

initial high irradiance/fluence rates for 

fast pain relief, followed by low 

irradiance/fluence rates for prolonged 

pain relief by altering chronic 

inflammation. 

 3.   
7 4. Methodology  

A. Study design A Concurrent Parallel Design: 

Randomized Control Study 

B. Study participants (human, animals or both) Humans 

i.          Inclusion criteria 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ii.Exclusion criteria 

 

 

 

 

 

iii. Withdrawal criteria, if any (trial-related 

therapy, follow-up and documentation are 

terminated prematurely as it is indicated to 

ensure safety of the participants)   

1. Patients visiting SDMCFU 

between July 2022-February 

2024 and who have been treated 

by ORIF of 

zygomaticomaxillary complex 

and mandibular fractures and 

having a history of paresthesia 

in the infraorbital and mental 

nerve region respectively.. 

2. Patients who are willing to 

undergo Photobiomodulation 

during multiple intervals 

(12 sessions of therapy for a six 

week duration after ORIF. 

Sessions held twice a week with 

a three-day interval) 

 Neurosensory evaluation tests will be 

performed in four time points as 

follows: at baseline, at the end of the 

treatment sessions, and one month and 

three months after the last session of 

irradiation. 

  

Patients with systemic diseases            

and neuromuscular disorders. 

 

 

 

 

 

NIL 

 

 

 



iv. Rescue criteria, if applicable (starting 

symptomatic therapy either to control 

symptoms of disease or to overcome lack of 

adequate efficacy of the study drug or placebo)                                                                 

 

 

v.Number of groups to be studied, identify groups 

with definition 

NIL 

 

 

 

 

 

 

 

 

3 GROUPS 

 

Group 1: Patients treated with ORIF 

with presence of post treatment 

paresthesia of infraorbital or mental 

nerve treated with T. Neurobion Forte 

once daily orally. 

Group 2: Patients treated with ORIF 

with presence of post treatment 

paresthesia of infraorbital or mental 

nerve treated using 

Photobiomodulation. 

Group 3: Patients treated with ORIF 

with presence of post treatment 

paresthesia of infraorbital or mental 

nerve treated with T. Neurobion Forte 

and Photobiomodulation. 

C. Sampling  

a. Sampling population 

 

 

 

 

 

 

 

 

 

 

 

 

b. Sample size calculation 

 

 

 

 

 

 

 

 

 

 

 

Patients visiting SDMCFU between July 

2022-February 2024 and who have been 

treated by ORIF of zygomaticomaxillary 

complex and mandibular fractures and 

having a history of paresthesia in the 

infraorbital and mental nerve region. 

These patients are divided into groups 

using block random allocation.  

 

 

 
 
Based on comparison of means. N master 
2.0  
 

 
Standard deviation in group I = 4.65 
Standard deviation in group II = 3.58 



 

 

 

 

 

 

 

 

  

 

 

c. Sampling technique 

Mean difference = 5 
Effect size = 1.21 
Alpha Error (%) = 5 
Power (%)= 80 
sided = 2 
Required sample size per group = 11 

The total groups are 3 hence the total 

sample size is 33 patients. 

 

We consider a drop out of 10% and 

hence increase the sample size by 2 in 

each group. 

Final sample size is 39 patients(13 

patients in each group) 

 

A Concurrent parallel design: A 

Randomized control study. 

 

Prospective Study. 

 

D. Randomization details (for interventional 

studies)- Intervention details with standardization 

techniques (drugs / devices / invasive procedures 

/ noninvasive procedures / others) 

Block random allocation using a 

computer-generated random number 

has been used to generate the random 

allocation sequence. 

E. Ethical Clearance from the Institution’s Ethics 

Committee Obtained? 

Yet to be obtained. 

F. Study procedure Patients who have been treated by 

ORIF and have paresthesia of 

infraorbital and mental nerve are 

divided into 3 groups. 

 

Group 1 : Patients treated with ORIF 

with presence of post treatment 

paresthesia of infraorbital and mental 

nerve treated with T. Neurobion Forte 

once daily orally. 

Group 2: Patients treated with ORIF 

with presence of post treatment 

paresthesia of infraorbital and mental 

nerve treated using 

Photobiomodulation. 

Group 3: Patients treated with ORIF 

with presence of post treatment 

paresthesia of infraorbital and mental 

nerve treated with T. Neurobion Forte 

and Photobiomodulation 

 

12 sessions of therapy for a six week 

duration after ORIF of fractured 

segments. Sessions will be  held twice a 

week with a three-day interval. 

 



 Neurosensory evaluation tests will be 

performed in four points of time as 

follows: at baseline, at the end of the 

treatment sessions, and one month and 

three months after the last session of 

irradiation. 

 

Recovery from paresthesia is assessed    

by - 

1. Visual Analogue Scale. 

2. Pain discrimination. 

3. Two-point discrimination. 

 

G. Data collection methods including settings and 

periodicity 

 Laser energy will be delivered by 

Indilase Diode Laser: 810nm  

(By probe contact on skin with mild 

pressure) to  

1) 12 points on malar area, 1cm 

apart for 5 seconds each at each  

session in case of zygomatic 

fractures treated by ORIF and 

persisting paresthesia. 

2) 9 Points on the mental region of 

the affected side, for 5 seconds 

each at each session in case of 

mandibular fractures treated by 

ORIF and persisting paresthesia. 

 Neurosensory evaluation will be 

performed through three tests including 

visual analogue scales (VAS) for 

general sensitivity, two-point 

discrimination, and pain discrimination. 

 General sensation will be evaluated 

and then scored from 1 to 5 for the 

sensation in each region, which are as 

follows: 

 1 = full numbness,  

 2 = relative numbness,  

 3 = decreased sensation,  

 4 = almost normal sensation and 

 5 = normal sensation 

Two-point discrimination will be  

examined using a caliper: The least 

distance, which the patient will 

discriminate between  two separate 

points, is measured. Afterward, the 

caliper is opened at 0.5-mm intervals 

and then placed on the considered 

region. This process will be continued 

up to the time that the patient will sense 

two separate points. 

Pain will be tested using pin prick test. 

In this regard, by applying gentle and 

constant pressure on the marked points 



on malar area and mental region, the 

patient was asked to score his/her pain 

using the following rank:  

 0 = no pain,  

 2 = mild sensation,  

 4 = a little pain,  

 6 = moderate pain,  

 8 = severe pain, and  

 10 = maximum pain  

Based on the above three scales 

assessment will be done regarding the 

recovery of paresthesia by using 

photobiomodulation. 

 

H. List of statistical tests to be used for data analysis Descriptive statistics: Mean, Standard 

Deviation will be calculated for all the 

study parameters  

Inferential statistics: Comparison 

between the three treatment groups for 

each type of treatment recieved will be 

analyzed by unpaired t test. P value of 

<0.05 will be considered as statistically 

significant.    

I. If it’s a Clinical Trial: Clinical Trials Registry of 

India or equivalent registration number to be 

mentioned 

 

8 5. List risks and benefits of the study Risks: None. 

Benefits: Paresthesia recovery is faster 

by using photobiomodulation. 
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10 7. Conflict of interest for any other investigator(s) (if 

yes, please explain in brief) 

NIL 

 

11 8. Declarations/Remarks by the Guide It is a good novel study. As many 

patients suffer from persistent 

paresthesia, the results of this study 

could be vital in devising a new 

treatment protocol in patients 

complaining of sensory disturbances 

post Open reduction and internal 

fixation in trauma patients. 
 



  

 

 



  

 

 

Informed consent form 

 



ANNEXURE II 

 

 

 

STUDY TITLE - The Effect of Photo biomodulation on Neurosensory disturbances after 

Infraorbital and Mental nerve injuries following trauma- a Randomized controlled trial: 

Parallel design. 

 

                                          

                                       Dr. Menda Vishnu Samhitha 

                               Post-graduate student 

          Department of Oral and Maxillofacial Surgery 

      SDM College of Dental Sciences and Hospital, Dharwad 

 

 

 

INFORMED CONSENT TO PARTICIPATE IN THE STUDY 

 

Patient’s Name:    

 

Address: 

 

Reg No: 

 

I have been informed regarding the purpose of the study being conducted in this institution. 

 

I understand my identity will remain confidential. 

 

Dr. Menda Vishnu Samhitha has informed me that outcomes of the above mentioned                   study 

are directly or indirectly not influencing my treatment. 

 

 

 

Patient’s signature/thumb impression Date 



 
 

 
 

 

 
 

Department of Oral and Maxillofacial Surgery 

S.D.M. College of Dental Sciences & Hospital 

Sattur, Dharwad-580009 

 
Patient information sheet 

 
STUDY TITLE:  

 
RESEARCHER – Dr Menda Vishnu Samhitha (PG, Dept. of Oral and Maxillofacial 
surgery) 

 
GUIDED BY- Dr. Smitha Bhat (Professor, Dept. of Oral and Maxillofacial surgery) 

 
Invitation 

You are being invited to take part in a research study. Before you decide it is 
important for you to understand why the research is being done and what it 
will involve. Please take time to read the following information carefully and 
discuss it with others if you wish. Ask us if there’s anything that is not clear or if 
you would like more information. Take time to decide whether or not you wish 
to take part in it. 
Thank you for reading this information. 

 

What is the purpose of the study? 

Our research aims to assess the efficiency of photobiomodulation in 
comparison to conventional therapy (Tab Neurobion Forte) in 
neurosensory recovery of infraorbital and mental nerve after Open 
Reduction and Internal Fixation (ORIF) of fractured  Zygomaticomaxillary 



 
 

and mandibular fractures respectively. 
 

Why have I been chosen? 

You have been invited to take part in this study because of  persistent  
paresthesia of infraorbital or mental nerve post open reduction and internal 
fixation (ORIF) of the fractured fragments which fits into the inclusion criteria 
of the study.  
 
 

  Do I have to take part? 
Participation is entirely voluntary; if you decide to take part you will be given a 
copy of this information sheet and asked to sign a consent form. You will be 
free to withdraw from this study anytime. A decision to withdraw or not to 
take part will not affect the standard of care you receive. 

 

What will happen to me if I take part? 

If you decide to take part in this study , you will have to undergo 12 sessions of 

laser therapy for a six week duration after  of fractured segments. Sessions will 

be held twice a week with a three-day interval. Neurosensory evaluation tests 

will be performed in four points of time: at baseline, at the end of the treatment 

sessions, and one month and three months after the last session of irradiation. 

 
 

Is any side-effect there? 

There is no such side effect associated with this study. Any adverse events if 

reported then immediately stop the medication (Tab Neurobion Forte)/ laser 

therapy and review the patient. You are free to leave this study at any  point 

of time.



 

 

 

 

UNDERTAKING FOR RESEARCH 

(To be filled by the Principal Investigator) 

 

I, Dr. Menda Vishnu Samhitha, the undersigned voluntarily and unreservedly agree that the research 

project titled “The Effect of Photo biomodulation on Neurosensory disturbances after 

Infraorbital and Mental nerve injuries following trauma- a Randomized controlled trial: 

Parallel design.”  conducted in the Department of _Oral and Maxillofacial surgery will follow the 

below mentioned guidelines whenever the research is sent for publication or presentation. 

 

▪ The name of the Institute and University will always be mentioned/acknowledged as SDM 

College of Dental Sciences and Hospital, a constituent unit of Shri Dharmasthala 

Manjunatheswara University. 

▪ The name of the guide and any person having contributed for the study or manuscript preparation 

will be mentioned appropriately. 

▪ The author(s) for a publication arising out of the research project will be listed as per ICMJE 

guidelines (http://www.icmje.org/recommendations/browse/roles-and-responsibilities/defining-

the-role-of-authors-and-contributors.html). 

▪ A co-author/guide employed at the SDMCDS&H should preferably be the corresponding author 

for publication if and when I am not associated with the SDMCDS&H. 

▪ The above mentioned criteria will be applicable for the publication or presentation of not only the 

complete study but also for a part or section of the study. 

Place: Dharwad, Karnataka 

 

                                                                                                  

Date: 29th July 2022                                                                           Signature 

 

  


