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Abstract  The effect of low-intensity laser radiation in the treatment of acute and chronic pain has now been established in 

many studies. Trigeminal neuralgia is pain that passes through the branches of the nerve and its trigger is located in the skin or 

mucous membrane, which can lead to pain in the presence of a trigger stimulus. Branches of the trigeminal nerve are involved 

in the pain, which sometimes causes patients to seek treatment for several years. Currently, various treatments are used to 

relieve pain, most of which cause tolerance and various side effects. This article examines the effects of these types of lasers 

on trigeminal neuralgia, which is one of the most painful diseases known. In various studies, the effect of laser therapy has 

been compared with placebo irradiation or drug and surgical treatments. Low–intensity laser therapy (LILT) is a treatment 

strategy that uses a single wavelength light source. Laser radiation and monochromatic light can alter the function of cells and 

tissues. However, in most studies, laser therapy was associated with a significant reduction in pain intensity and frequency 

compared to other treatment strategies, and several studies showed that there was no significant difference between the laser 

group and the placebo group in terms of analgesic effect. Low-intensity laser therapy can be considered in the treatment of 

trigeminal neuralgia without any side effects.  
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1. Introduction 

According to WHO, the incidence of trigeminal neuralgia 

is 3-5 cases per 100,000 population per year, with an average 

of 4.5:100,000. 

There are classic (primary) and secondary types of trigeminal 

neuralgia. Classic trigeminal neuralgia is characterized by 

short-term (from a few seconds to 2-3 minutes) unilateral 

attacks of excruciating pain like an electric shock. Most often, 

it is observed in the area of the second and third branches of 

the trigeminal nerve, and very rarely in the first branch 

(International classification of headache (3rd edition, beta 

version (MKGB-3), 2013)). The intensity and frequency of 

trigeminal neuralgia (TN) painful paroxysms cause mental 

and physical exhaustion of a person, deprive him of normal 

work and personal life, often make him leave work. [1] 

Nowadays, the debate on the pathogenesis of classic 

trigeminal neuralgia still continues. Some authors consider 

that narrowing of the exit holes of the trigeminal nerve is 

pathogenetic importance. In all the works devoted to classic 

trigeminal neuralgia, it is noted that the disease begins in the 

majority of elderly patients, but no explanation  
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is given for this fact. 

In classic trigeminal neuralgia, 2 anatomical structures are 

involved in the neurovascular collision (NVC): the 

trigeminal nerve root (TNR) and artery (most often the 

superior cerebellar artery (SCA), less often the inferior 

anterior cerebellar artery (IACA) and the basilar artery (BA)). 

The emergence of NVC occurs with a sharp convergence of 

these structures and an increase in the traumatic effect of the 

artery on the neurovascular conflict. The neurovascular 

collision force of the artery obeys the physical laws of 

hydrodynamics. In old age, in a vessel that has lost its 

elasticity, the power of the pulse wave is used not to increase 

the diameter of the vessel, but to expand the arterial ring, the 

distal shoulder of which hits the neurovascular conflict with 

each systole, triggering the mechanism of demyelination. 

In turn, atherosclerotic vascular modification with increased 

rigidity of vascular walls is facilitated by endothelial 

dysfunction. In addition, there is swelling of the trigeminal 

nerve due to neurovascular conflict, as well as swelling    

of the conflicting artery walls, which contributes to the 

development of nerve damage by the compressed vessel,  

the increase in the number of demyelinated nerve fibers,  

and causes the emergence and maintenance of severe pain 

syndrome. [2] 



 American Journal of Medicine and Medical Sciences 2024, 14(10): 2522-2528 2523 

 

 

Once the cause is identified, treatment involves eliminating 

the cause. However, in idiopathic cases, different medical 

and surgical treatment options should be considered. Drug 

treatments include carbamazepine, phenytoin, baclofen, 

gabapentin, oxcarbazepine, lamotrigine, pimozide, and tizanidine 

hydrochloride.  

Although medication is the first line of treatment, 

tolerance may develop during treatment and the dose may 

need to be increased further, leading to more side effects. 

Approximately 50% of patients with TN will not respond 

adequately to drug therapy due to inadequate pain control or 

drug-related side effects. Drowsiness, fatigue, dizziness, 

nausea, nystagmus, memory loss, and fatigue are common 

side effects of carbamazepine and require seeking alternative 

treatment. [4] 

Low-intensity Laser Therapy (LILT) is a treatment 

strategy that uses a single wavelength light source. Laser 

radiation and monochromatic light can change the activity of 

cells and tissues. 

LILT is used in the treatment of trigeminal neuralgia 

without any side effects. The results of clinical studies show 

that low-intensity laser rays, as a result of the impact on the 

damaged nerve fiber, lead to the improvement of nerve fiber 

function and the activation of myelin production activity. 

Let's look at the results of our research with methods that 

include specific details of laser therapy. 

2. Materials and Methods 

100 patients participated in our clinical study, their 

average age was 23-80 years. The differences in age and 

gender of the patients are described in Table 1. 

According to Table 1, 40% patients were men and 60% 

were women, and women consisted of 1.5 times more than 

men. 70% of the patients were older and elderly patients, the 

average age of men was 50.8±19.05 years, and the average 

age of women was 55.5±13.03 years. 

Table 1.  Indicators of patients by age and gender 

Age 
Male Female Total 

Abs. % Abs. % Abs. % 

20-29 y.o. 6 15 5 8,3 11 11 

30-39 y.o. 10 25 2 3,3 12 12 

40-49 y.o. 1 2,5 8 13,3 9 9 

50-60 y.o. 8 20 20 33,3 28 28 

61-70 y.o. 8 20 20 33,3 28 28 

71-80 y.o. 7 17,5 5 8,3 12 12 

Total 40  60  100  

Examination of the somatic condition showed that arterial 

hypertension was manifested in the form of somatic 

pathologies in 70 (70%) patients, in 65 (65%) patients, in the 

form of ischemic heart disease (28%) in 28 patients (3 of 

them had a previous myocardial infarction). 4 (4%) cases of 

diabetes mellitus were noted.  

It should be noted that the same patient has a combination 

of two or more somatic diseases, which is especially 

characteristic of cardiovascular diseases. 

In the age-related analysis, it was noted that somatic 

pathology occurs in almost 75% of cases in the elderly and 

elderly. 

Most of the patients participating in the study had comorbid 

diseases: cardiovascular diseases: ischemic heart disease  

14 (14%); hypertension – 31 (31%); obesity – 23 (23%); 

atherosclerosis - 25 (25%); diabetes - 2 (2%); if there are 

diseases of the gastrointestinal tract-4 (4%); thyroid disease - 

1 person (1%). 

 

 

Figure 1.  Somatic status of the studied patients 
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As can be seen from Figure 2, the factors that trigger pain 

attacks in both groups of patients were: jaw movement 

(56%), swallowing (75%), brushing teeth (77%), shaving 

(25%), turning the head (41%), cold (86%), wind (84%), 

touching the affected half of the face (70%). [5] 

An objective examination of patients with trigeminal 

neuralgia revealed the presence of neurological organic 

microsymptoms in 100% of patients. The analysis of the 

neurological condition revealed asymmetry of the nasolabial 

folds in 60 (60%) patients. In the area of innervation of the 

trigeminal nerve network, signs of peripheral sensory loss 

were found in 91.5% of cases of sensory deficits in the orofacial 

region, and in 41 (41%) patients, loss of temperature and 

pain sensation in the upper part of the legs and arms, in 33 

(33%), 36% of patients acrogiperhidrosis and acrogypothermia 

signs are found. 

Visual analogue scale (VAS), Pain Detect and McGill 

pain questionnaire were used to study and evaluate pain 

syndrome, as well as to conduct catamnetic studies. Long-term 

outcomes were evaluated by following up patients during the 

dispensary follow-up period by answering questionnaire 

questions during the period of disease relapse. 

3. Results 

Table 2 shows the results of the research groups on the 

scales and questionnaires. 

 

Table 2.  Indicators of research groups on scales and questionnaires 

Questionnaire and scale Group 1 Group 2 Confidence level (p) 

DN4 questionnaire 7±1,21 5,46±1,23 >0,05 

VRS (verbal rating scale) 2,98±0,62 2,46±0,61 <0,05 

FPS (facial pain scale) 7,6±1,89 5,84±1,8 <0,05 

PDQ (Pain Detect questionnaire) 24,14±3,54 21,68±4,72 <0,05 

BDI (Beck Depression Inventory) 37,82±11,36 22,7±15,26 <0,05 

Table 3.  VRS (verbal rating scale) 

Instructions 

Main group 

(n=50) 

Comparison group 

(n=50) 

Number of patients % Number of patients % 

1-mild pain - - 1 2 

2-moderate pain 10 20 27 54 

3-severe pain 31 62 20 40 

4-very severe pain 9 18 2 4 

Total 50 100 50 100 

 

Figure 2.  Factors that trigger pain attacks 
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Figure 3.  DN4 survey results 

 

As shown in Figure 3, the DN4 questionnaire score was 

7±1.21 in the pain baseline group and 5.4±1.23 in the 

comparison group. Accumulated points indicate that the pain 

paroxysm is of a neuropathic type. There were no significant 

differences between patients in different groups. 

The results of the verbal rating scale of the compared 

groups are presented in Table 3. 

Table 4 describes the results of the pain assessment on the 

mimic scale. 

Table 4.  VAS (Pain Assessment Scale) 

Scores 
Main group (n =50) Comparison group (n =50) 

Number of patients % Number of patients % 

4 7 14 20 40 

6 7 14 16 32 

8 25 50 12 24 

10 11 22 2 4 

Total 50 100 50 100 

Table 5 describes the results of the Pain Detect pain 

questionnaire. 

Table 5.  Pain Questionnaire by Pain Detect 

Scores 
Main group (n =50) Comparison group (n =50) 

Number of patients % Number of patients % 

13-18 6 12 12 24 

≥ 19 44 88 38 76 

Total 50 100 50 100 

The results of SPR, APR, EPR, MPR and PRI values for 

both groups are presented in Tables 6. The average value of 

the sensory component in the first group was 12.02±2.61, 

and in the second group it was 10.8±2.17. The average value 

for the sensory component in the first group was 11.32±2.35 

and in the second group it was 10.5±2.15. The average value 

of the mixed component in the first group was 7.86±1.94, 

and in the second group it was 7.24±1.79. The pain index in 

the first group was 33.56=7.07 points, and in the second 

group it was 30.32=5.9 points. [6] 

Table 6.  McGill Pain Questionnaire 

Scale 

questionnaire 
Group 1 Group 2 

Confidence 

level (p) 

SPR 12,02±2,61 10,8±2,17 <0,05 

APR 11,32±2,35 10,5±2,15 <0,05 

EPR 2,54±0,95 2,32±0,71 <0,05 

MPR 7,86±1,94 7,24±1,79 <0,05 

PRI 33,56±7,07 30,32±5,9 <0,05 

IHD 2,64±1,08 2,48±0,73 <0,05 

The values of the parameters of the McGill scale for the 

main group are shown in Table 7. In the first group, the 

majority of patients (80%) scored more than 25 points, 20% 

of respondents scored between 20 and 25 points. 

The values of the parameters of the McGill scale for the 

comparison group are shown in Table 8. In the second group, 

15-20 points were recorded in 8% of all patients, 20-25 

points were recorded in 25% of patients, and most (70%) 

patients had more than 35 points. 
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Table 7.  McGill pain questionnaire parameters of group 1 patients 

Score range SPR % APR % EPR % MPR % PRІ % 

< 5 - - - - 50 100 6 12 - - 

5 ≤ x < 10 14 28 17 34 - - 38 76 - - 

10 ≤ x < 15 30 60 29 58 - - 5 10 - - 

15 ≤ x < 20 4 8 2 4 - - - - - - 

20 ≤ x < 25 - - - - - - - - 10 20 

≥ 25 - - - - - - - - 40 80 

Table 8.  McGill pain questionnaire parameters of group 2 patients 

Score range SPR % APR % EPR % MPR % PRІ % 

< 5 - - - - 5 100 10 20 - - 

5 ≤ x < 10 26 52 24 48 - - 38 76 - - 

10 ≤ x < 15 22 44 26 52 - - 2 4 - - 

15 ≤ x < 20 2 4 - - - - - - 4 8 

20 ≤ x < 25 - - - - - - - - 11 22 

≥ 25 - - - - - - - - 35 70 

Table 9.  Beck Depression Scale 

Scale questionnaire 
Main group (n=50) Comparison group (n=50) 

Number of patients % Number of patients % 

Mild depression 3 6 26 52 

Moderate depression 12 24 16 32 

Severe depression 35 70 8 16 

Total 50 100 50 100 

Table 10.  Correlation between the Beck depression scale and the VAS scale 

Correlation 

 
Beck depression 

scale 

VAS (Pain assessment 

mimic scale) 

Spearman’s 

po 

 

 

 

 

 

Beck depression 

scale 

Correlation 

coefficient 
1,000 0,738** 

perceptible 

(bilateral) 
. 0,000 

N 100 100 

VAS (mimic 

scale) 

Correlation 

coefficient 
0,738** 1,000 

perceptible 

(bilateral) 
0,000 . 

N 100 100 

**- Correlation 0,01 (bilateral) is reliable. 

 
Table 9 presents the results of examining patients in 

research groups according to the Beck depression scale. In 

the main group, 3 patients with mild depression (6%) scored 

10-15 points, and in comparison group, 26 patients (52%) 

scored. Average depression was observed in 12 patients 

(24%) with a score of 16-19, compared to 16 (32%) in the 

comparison group. [3] 

Table 10 shows the correlation between the Beck depression 

scale and the VAS scale in the observation groups. 

As can be seen from Table 10, in the analysis of the 

obtained data, a significant correlation was found between 

the results of the data and VAS scale in the general 

population (n-100) of patients examined according to the 

Beck depression scale. That is, we found a close relationship 

between the Beck depression scale and VAS scale used to 

assess the intensity of chronic pain syndrome (Rs=0.738 

((r<0.001)). 

Thus, patients of different ages react differently to pain 

syndrome. Based on the obtained data, we proved that the 

intensity of the pain syndrome can be assessed according   

to the Beck depression and VAS pain scales. The Beck 

depression scale and VAS pain scale used in our study do not 

reflect an objective picture of acute pain, especially in the 

comparison group. However, older patients with concomitant 
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diseases and stenosis of the vertebral arteries experience 

more pain. 

We found a correlation between the data on Beck 

depression scale and VAS in the examined population of 

patients with pain syndrome, which allows us to use these 

two methods separately in these patients. 

We divided our patients who participated in our study into 

two groups: the main group (50 patients) and the second 

group (50 patients). The second group of patients received 

only standard treatment methods. 

Post-treatment results of patients participating in our 

study: 

 

Table 11.  Post-treatment changes in scores on scales and questionnaires in the examined patient group 

Questionnaire and scale 
Group 1 Group 2 

Before therapy After therapy Before therapy After therapy 

DN4 questionnaire 7±1,21 6±0,84 5,46±1,23 4±0,56 

VRS (verbal rating scales) 2,98±0,62 1,90±0,26 2,46±0,61 1,80±0,25 

VAS (pain mimic scale) 7,6±1,89 5,2±0,73 5,84±1,8 4,8±0,67 

Pain Detect questionnaire 24,14±3,54 22,14±3,13 21,68±3,06 20,6±2,91 

Beck depression scale 37,82±5,34 35,6±5,03 22,7±3,21 20,8±2,94 

Table 12.  VRS (verbal rating scale) 

Indicators 
Main group (n=50) abs (%) Comparison group (n=50), abs (%) 

Before therapy After therapy Before therapy After therapy 

1-mild pain - 4 (8%) 1 (2%) 6 (12%) 

2-moderate pain 10 (20%) 16 (32) 27(54%) 17 (34%) 

3-severe pain 31(62%) 27 (54%) 20(40%) 26 (52%) 

4-very severe pain 9(18%) 3 (6%) 2(4%) 1(2%) 

Total 50(100%) 50 50(100%) 50 

Table 13.  VAS (Pain Assessment Mimic Scale) 

Scales 
Main group (n=50) abs (%) Comparison group (n=50), abs (%) 

Before therapy After therapy Before therapy After therapy 

4 7(14%) 17 (34%) 20(40%) 21 (42%) 

6 7(14%) 18 (36%) 16(32%) 20 (40%) 

8 25(50%) 10 (20%) 12(24%) 8 (16%) 

10 11(22%) 5 (10%) 2(4%) 1 (2%) 

Total 50(100%)  50(100%)  

Table 14.  Pain Questionnaire by Pain Detect 

Scores 
Main group (n=50) Comparison group (n=50) 

Before therapy After therapy Before therapy After therapy 

13-18 6(12%) 16 (32%) 12(24%) 20 (40%) 

≥ 19 44(88%) 34 (68%) 38(76%) 30 (60%) 

Total 50(100%) 50 50(100%) 50 

Table 15.  McGill Pain Questionnaire 

Scale questionnaire Group 1 Group 2 

 Before therapy After therapy Before therapy After therapy 

SPR 12,02±2,61 10,2±1,44 10,8±2,17 8,9±0,25 

APR 11,32±2,35 19,3±2,72 10,5±2,15 8,8±1,24 

EPR 2,54±0,95 1,8±0,25 2,32±0,71 1,6±0,22 

MPR 7,86±1,94 6,8±0,96 7,24±1,79 6,0±0,84 

PRI 33,56±7,07 30,6±4,32 30,32±5,9 28,0±3,96 

IHD 2,64±1,08 1,8±0,25 2,48±0,73 1,6±0,22 
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Table 16.  Beck Depression Scale 

Questionnaire scale 
Main group (n=50) Comparison group (n=50) 

Before therapy After therapy Before therapy After therapy 

Mild depression 3(6%) 2 (4%) 26(52%) 36 (72%) 

Moderate depression 12(24%) 20 (40) 16(32%) 10 (20%) 

Severe depression 35(70%) 28 (56%) 8(16%) 4 (8%) 

Total 50(100%) 50 50(100%) 50 

 

Table 11 shows the post-treatment results of the visual 

analogue scale (VAS) and the Pain Detect and McGill pain 

questionnaires for studying and evaluating pain syndromes, 

as well as for catamnetic studies. 

The results of VRS (Verbal Rating Scale) used to assess 

the intensity of pain in the patients of our research groups 

show a significant decrease in the intensity of pain in our 

groups of patients who received laser therapy. [8] 

VAS (Pain Assessment Mimic Scale) results also showed 

improvement in both groups with group 2 predominance. 

Changes in our post-treatment questionnaires in our study 

groups are presented in Table 14. Based on it, changes in the 

DN4 questionnaire were observed in both study groups, with 

a decrease in neuropathic pain and a decrease in the negative 

sensory symptom allodynia. These indicators were evident in 

our 2nd group patients. [7] 

4. Summary 

Trigeminal neuralgia often develops in adults and elderly 

people against the background of somatic and neurological 

pathology. Trigeminal neuralgia is more common in middle- 

aged and elderly patients, accounting for 70% of cases. 

Among the patients, women predominate with 60%. Clinical 

signs of TN are determined by the symptom complex      

of lesions, and the most characteristic symptoms are the 

presence of trigger zones of pain development, which are 

noted in 97% of patients. Damage to the second (32.5%)  

and the second+third branches (53%) with a simultaneous 

right-sided localization of the process (42.5%) is often 

observed. 

Studies have shown that low-intensity laser therapy can  

be considered in the treatment of trigeminal neuralgia. The 

laser relieves pain without any side effects. This may be 

particularly helpful in patients with drug-tolerant neuralgia. 

It should be noted that differentiating neuralgia from other 

chronic pain such as atypical facial pain is important for 

effective treatment. 
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