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Abstract 

 

Evaluation of the Current Perception and Pain Tolerance 

Thresholds for Trigeminal Sensory Disturbance 

 

YongGuang Min 

 

Department of Dentistry 

The Graduate School, Yonsei University 

 

(Directed by Professor Hyung-Joon Ahn, D.D.S., Ph.D.) 

 

 

Objective: The aim of this study is to measure current perception threshold 

(CPT) values and pain equivalent current (PEC) values alteration on injury side 

and normal side in unilateral trigeminal nerve injuries by the new method for 

quantitative sensory testing (QST), through the comparison with currently using 

QST to discuss the clinical usefulness in trigeminal nerve injuries diagnosis. 

Methods: We assessed 62 patients who had unilateral trigeminal nerve injuries 

with the obvious clinical symptoms, and among the patients we measured 56 by 

Neurometer®  (Neurotron Inc., Baltimore, Mary-land, USA). We enrolled 62 

healthy controls to compare with patients by using Pain-View®  (PV300., Ossein. 

Korea) and determined the correlation between Pain-View®  and Neurometer® .  
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  Result: There were differences values between the injury side and the normal 

side by using PV (p < 0.001). In healthy controls, there had no values difference 

in each side (p < 0.001). In the test, there were a strong correlation between the 

Neurometer®  values and PV values (Neurometer®  values at 2000Hz, 250Hz, 5Hz; 

PV values at current perception threshold and pain equivalent current). 

  Conclusions: Pain-View®  and Neurometer®  had the same performs as an 

objective assessment method for trigeminal nerve injuries. Pain-View®  is an 

effective and relatively simple procedure for measuring perception and it is a 

useful tool to confirm the quantitative analysis of pain reception and sensation. 
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I. Introduction 

 

Oral-facial nerve injuries often occur in trigeminal nerve system. The etiology 

of trigeminal nerve injuries is known to be by implant surgery, tooth extraction, 

orthognathic surgery, trauma, anesthesia, endodontic therapy and some minor 

dental surgery (M. Devine, Z. Yilmaz te al., 2017; Zehra Yilmaz et al., 2017). In 

several dissertation, among the variety of etiologic factors, the most frequently 

incidence ware implant surgery and tooth extraction (Mythili Kalladka et al., 

2007). 

The mandibular and maxillary branch of the trigeminal nerve injuries is more 

representativeness, as it innervate never for gingiva and teeth, especially within a 

bony canal, there was contained the inferior alveolar nerve, and  predisposing it 

to ischaemic trauma (M. Devine, Z. Yilmaz te al., 2017). In trigeminal nerve 
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injuries, the most commonly clinical symptom was paresthesia, sensory 

disturbance, anesthesia, hypoesthesia, hyperalgesia, allodynia and even cause 

muscle movement disorders (Hillerup S et al. 2007). 

Mostly, self-reported questionnaires have been used to assess, and the detailed 

history taking by patient is referenced for the representative of probable etiology. 

However, most of questionnaires examinations are dependent on the subjective 

reaction of the patient, it is difficult to standardize, and the reproducibility is 

relatively lower. Thus there were used of quantitative sensory testing (QST), 

neurosensory testing, medical image and somatosensory function testing as an 

adjunctive diagnostic procedures (Mythili Kalladka et al., 2007; P. SVENSSON* 

et al., 2011). 

To our knowledge, the QST often used in clinical assessment of nerve injury 

(Hyo Min Lee et al., 2009; Sheng-long Lv et al.,2015; Maija Haanpää et al., 2010) 

and is advantage to quantify the effects of treatments through the current 

perception threshold be measured. In fact, there are not many devices able to 

measure oral facial sensory (Seiji Ohtori et al., 2014). 

Most common CPT assessment in trigeminal nerve injuries can be measured by 

the Neurometer®  CPT (Neurotron Inc., Baltimore, Mary-land, USA) (P. 

SVENSSON* et al., 2011; Hyo Min Lee et al., 2009). Evaluate the functioning of 

all the injured nerve at settings of 2000, 250 and 5 Hz and measured the CPT 

values for the large myelinated (Aβ) fibers, medium-size myelinated (Aδ) fibers 

and unmyelinated (c) fibers can be detect and quantify, the Neurometer®  has been 

used to measured sensory nerve fibers function in oral-facial regularly (Sheng-

long Lv et al., 2015). However, it is necessary to determine the degree of disease, 

the progress of the disease, and the post-treatment state of the disease, but in all 

test, there may had differences to patient's reaction threshold in complicated 

operation and the testing time is relatively long (Byung-Joon Kim, 2002; Ziccardi 

VB et al., 2009). 

Now the new type of QST for CPT test has been used in clinical for the QST 

detect as a quantify disorders of peripheral nerve function in oral facial nerve 

injury and has been used to quantitatively determine injury of intensity as the 
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degree of sense or pain calculated by the stimulation different fibers automatically, 

and reduced operating time. 

The purpose of this study is to judge clinically usefulness of contrasting 

between the commonly CPT test and new type of CPT test, we aimed to evaluate 

that efficacy if have difference for the quantitative test result. 
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II. Materials and methods 

 

1. Patients 

 

In this study, we enrolled 62 patients who had unilateral trigeminal nerve 

injuries and 62 healthy controls without trigeminal nerve injuries and other 

peripheral nervous system diseases. And 62 patients were selected from who 

visited Yonsei University Dental Hospital Department of Orofacial Pain and Oral 

Medicine, and basic clinical symptom was continuing for at least 2 months. We 

excluded the patients if had other neuropathy or other systemic diseases affect the 

nervous system include of taking drug or genetic diseases. The patient's medical 

records were used to analyze the difference in the age, sex, cause of injury, time of 

injury, injury side and normal side. (Table 1, Table 2) This study was passed the 

Yonsei Univ. Dental Hospital Institutional Review Board (IRB). 

 

2. Methods 

 

2.1. Recently a new developed method for quantitative sensory testing 

We measured 62 patients on the trigeminal nerve of injury side values and 

normal side values separately to assess whether the values had different between 

injury side and normal side, and we measured 62 healthy controls on the 

trigeminal nerve of  right side values and left side values to assess whether the 

values had different between each other. Then we compared 62 patients (injury 

group) and healthy controls (control group) to assess whether the values had 

obvious difference to distinguish the injury group and control group. All of tests 

we used by Pain-View®  (PV300, Ossein, Korea). 
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2.2. Traditional method for quantitative sensory testing 

Among the patients, we measured 56 patients for their trigeminal nerve of 

injury side values and normal side values by using Neurometer®  (6 patients were 

not participate in Neurometer®  measuring) for compared the results with the Pain-

View®  and assessed the correlation between Pain-View®  and Neurometer® . 

 

2.3 Neurometer®  

The CPT was measured with three predetermined frequencies: 5Hz, 250Hz, and 

2000Hz at two sites: Two small gold-plated electrodes with a diameter of 1 cm 

were applied on affected part and don't over the head midline, the electrodes were 

connected to the Neurometer® . Different subpopulations of nerve fibers could be 

stimuli (Sheng-long Lv et al., 2015). Press designated button when electric 

stimulus was increased till the patient was reported the specific sensation. Then 

lower amplitudes till a minimal were applied with short stimuli, but consistent, 

threshold was detected. After measuring one side of experiment, contralateral 

nerve will be measured. In addition, the specific sensation at 2000Hz patient has 

sensation of touch or pressure (sense), and at 250Hz or 5Hz patient has sensation 

of pain (fast pain or slow pain ) (Todd H et al.,2000, Vincent B et al.,2009). 

 

2.4 Pain-View®  

The Pain-View®  current was pulsed for 50-60Hz and within 50V, 80V, 110V / 

3500μA, 800μA, 1200μA, 1500μA range and we record CPT (sense) values and 

pain equivalent current (PEC; pain) values by repeatedly stimulate it to get 

threshold. The patient's position could be sitting comfortable and hold the switch 

button in hand (Fig. 1). 

Then attach the patch (two diameter of 8mm electrodes apart 1.6cm) the same 

as Neurometer®  measured be applied on injury side, then start the test and when 
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patient recognize electrical stimulation minimum CPT (sense), then press the stop 

button, the next re-energize electric current and when patient recognize PEC (pain) 

then press the stop button. Both of normal side and injury side could be measured. 

In order to prevent errors, the test will be held 3 times (Fig. 2) and get the average 

values, save it after full confirmation. 

When the measurement is in progress, the movement of head may affect the 

electrode (patch) and the measured values, tell the patient don't to move the head 

with the electrode (patch) attached. And for the accurate measurements, using an 

absorbent cotton wipe off dust and grease on the skin surface of the test side 

before the electrode (patch) applied. The patient preparation and instruction was 

important, and had a consistency in environment. 

 

3. Data Analyses 

 

SPSS (IBM SPSS Statistics 23) was used for analysis of measured values. The 

paired  t-test was used to the variables between the injury side and normal among 

injury group1 and injury group 2, independent t-test (p<0.001) was used to 

assessed CPT values and PEC values between injury group and control group by 

delta test. Using Spearman’s correlation coefficient (p<0.01) and intraclass 

correlation coefficient (ICC, p<0.001) by rank test assessed correlation between 

Neurometer®  and Pain-View® . 
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Figure 1. The patient's position could be sitting comfortable and hold the switch 

button in hand. The patch (two diameter of 8mm electrodes apart 1.6cm) direct 

applied on injury side.  

 

   

     ( A )                        （B）            

Figure 2. Pain-View®  system. (A) The degree of pain was automatically 

calculated using in Pain-View®  system. (B) Left part is values of current 

perception threshold (CPT) and right part is the values of pain equivalent current 

(PEC). We take the average values.  
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III. Results 

 

1. The characteristics of the subjects 

 

Table 1 shows the demographic characteristics of the patients. In the injury 

group, the females were 27 (43.5%), the males were 35 (56.5%), and the age at 

20s were 8 (12.9%), 30s were 13 (21.0%), 40s 6 were (9.7%), 50s were 17 

(27.4%), 60s were 9 (14.5%), 70s were 9 (14.5%). In control group, the females 

were 23 (31.7%), the males were 39 (62.9%), and the age at 20s were 8 (12.9%), 

30s were 13 (21.0%), 40s were 6 (9.7%), 50s were 17 (27.4%), 60s were 10 

(16.1%), 70s were 9 (12.9%). 

 

Table 1. The general characteristics of the subjects (n=62). 

Characteristic Injury group (n=62)  Control group (n=62) 

Sex    

  Male 27 (43.5)  23 (37.1) 

  Female 35 (56.5)  39 (62.9) 

Age / Mean±SD (Range) 50±15 (20~75)  50±16 (23~78) 

  20 ~ 29 8 (12.9)  8 (12.9) 

  30 ~ 39 13 (21.0)  13 (21.0) 

  40 ~ 49 6 (9.7)  6 (9.7) 

  50 ~ 59 17 (27.4)  17 (27.4) 

  60 ~ 69 9 (14.5)  10 (16.1) 

  70 ~ 79 9 (14.5)  8 (12.9) 

Values are presented as n (%). 
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At the patient's medical records, we found that the never injury cause of 

incidence at implant surgery were 31 (50.0%), tooth extraction were 11 (17.7%), 

orthognathic surgery were 11 (17.7%), anesthesia were 5 (8.1%), trauma were 3 

(4.9%), endodontic therapy were 1 (1.6%).The nerve injury side of right were 

29(46.8%), lift were 33 (53.2%), and the patients average duration from onset 

(months) was 20.9±18.2 (Table 2). 

 

Table 2. Clinical characteristics of the subject (n=62). 

Variable Injury group (n=62) 

Nerve injury cause  

  Implant surgery 31 (50.0) 

  Tooth extraction 11 (17.7) 

  Orthognathic surgery 11 (17.7) 

  Anesthesia 5 (8.1) 

  Trauma 3 (4.9) 

  Endodontic therapy 1 (1.6) 

Nerve injury site  

  Right 29 (46.8) 

  Left 33 (53.2) 

Duration from onset (months) / Mean±SD 20.9±18.2 

Values are presented as n (%). 
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2. The neurosensory value by Pain-View®  

 

Table 3 shows that the injury side and normal side had different between their 

current perception threshold (CPT, sense) values and pain equivalent current 

(PEC, pain) values in injury group (p < 0.001), the sense values of injury side was 

1480.5±956.7 and normal side was 986.2±484.8, the pain values of injury side 

was 2471.2±1631.9 and normal side was 1654.2±1165.4. But in control group, the 

different of both side did not reach statistical significance between current 

perception threshold values and pain equivalent current values, the sense values of 

right side was 1227.6±1454.8 and left side was 1253.0±1494.9 (p = 0.253), the 

pain values of right side was 1844.2±1676.4 and left side was 1859.3±1767.3 (p = 

0.732). 

 

Table 3. Test results for neurosensory values by Pain-View® . 

Values are presented as mean±standard deviation, Sense=CPT (current perception threshold), 

Pain=PEC (pain equivalent current). 

 

 

 

 Injury group (n=62) 

Injury side   Normal side p 

Sense 1480.5±986.7 986.2±484.8 <0.001 

Pain  2471.2±1631.9 1654.2±1165.4 <0.001 

 Control group (n=62) 

Right side   Left side p 

Sense 1227.6±1454.8 1253.0±1494.9 0.253 

Pain 1844.2±1676.4 1859.3±1767.3 0.732 
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Table 4 Shows that in injury group, the different values of current perception 

threshold (CPT, sense) between injury side and normal side was 531.54±740.11 

and the difference values of pain equivalent current (PEC, pain) between injury 

side and normal side was 864.37±837.62. In control group, the difference values 

of current perception threshold between right side and left side was 94.70±146.84 

and the difference values of pain equivalent current between right side and left 

side was 157.21±306.25. Both difference values of sense and pain between injury 

group and control group had strong difference values (p < 0.001).   

 

Table 4. Test results for the difference by Pain-View® . 

Δ Sense=| Injury side sense values - normal side sense values | or | Right side sense values - Left 

side sense values |   

Δ Pain=| Injury side pain values - normal side pain values | or | Right side pain values - Left side 

pain values | 

 

 

 

 

 

 

 

 

 

 Injury group (p=62)  Control group(p=62) p 

Δ Sense 531.54±740.11  94.70±146.84 <0.001 

Δ Pain 864.37±837.62  157.21±306.25 <0.001 
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3. The correlation between Pain-View®  and Neurometer®  

 

Among the 62 patients who measured by Pain-View® , we measured 56 patients 

by Neurometer®  and compare with Pain-View® . 

The values of Pain-View®  show that the injury side and normal side had 

different values between their current perception threshold (CPT, sense) and pain 

equivalent current (PEC, pain) in injury group (p < 0.001).The sense values of 

injury side was 951.8±403.6 and normal side was 1429.0±842.7, the pain values 

of injury side was 2400.8±1612.8 and normal side was 1602.5±1139. The values 

of Neurometer®  show that all the values at 2000Hz, 250Hz and 5Hz had different 

between injury side and normal side in injury group (p < 0.001). At 2000Hz 

values of injury side was 269.2±156.0 and normal side was 165.9±74.3, at 250Hz 

values of injury side was 106.9±78.8 and normal side was 57.0±34.7, at 5Hz 

values of injury side was 74.2±65.6 and normal side was 35.0±27.1. All the values 

of result were statistically significantly higher on the injured side than on the 

normal side (p < 0.001). (Table 5)  

 

Table 5. Results of the CPT test by Pain-View®  and Neurometer® . 

 Injury group (n=56) 
p 

 Injury side Normal side 

Pain-View    

  Sense 951.8±403.6 1429.0±842.7 <0.001 

  Pain 2400.8±1612.8 1602.5±1139.6 <0.001 

Neurometer    

  2000Hz 269.2±156.0 165.9±74.3 <0.001 

  250Hz 106.9±78.8 57.0±34.7 <0.001 

  5Hz 74.2±65.6 35.0±27.1 <0.001 

Values are presented as mean±standard deviation. Sense=CPT (current perception threshold),  

pain=PEC (pain equivalent current). 
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Table 6 shows the correlation between the Pain-View®  (Δ sense, Δ pain) and 

Neurometer®  (Δ 2000Hz, Δ 250Hz, Δ 5Hz). There was a strong correlation and 

had significant statistical positive correlation in all variables (p < 0.01).   

 

Table 6. Correlation of the variables. 

**p<0.01 

Δ Sense=| Injury side sense values - normal side sense values |  

Δ Pain=| Injury side pain values - normal side pain values |  

Δ 2000Hz or 250Hz or 5Hz = | Injury side values - normal side values |  

 

 

 

 

 

 

 

 

 

 

Variable Δ Sense Δ Pain Δ 2000Hz Δ 250Hz Δ 5Hz 

Δ Sense 1     

Δ Pain 0.700** 1    

Δ 2000Hz 0.554** 0.704** 1   

Δ 250Hz 0.495** 0.619** 0.768** 1  

Δ 5Hz 0.417** 0.534** 0.611** 0.877** 1 
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Because of the different scale and variability, we rearrange the values by rank 

and get the 95% confidence interval, then get their all values of injury side and all 

normal side by using Pain-View®  and Neurometer®  to analysis the correlation 

(Table 7).  

  In injury side, we compare correlation between the values of current perception 

threshold (CPT, sense) and values at 2000Hz, their ICC was 0.927(p < 0.001). We 

compare correlation between the values of pain equivalent current (PEC, pain) 

and values at 250Hz, their ICC was 0.917 (p < 0.001) and compare correlation 

between the values of pain equivalent current (PEC, pain) and values at 5Hz, their 

ICC was 0.909 (p < 0.001); Then we compare correlation for five values of injury 

side, their ICC was 0,963(p < 0.001), the result had a strong correlation and had 

statistical significance. 

In normal side, we compare correlation between the values of current 

perception threshold (CPT, sense) and values at 2000Hz, their ICC was 0.483(p < 

0.01). We compare correlation between the values of pain equivalent current (PEC, 

pain) and values at 250Hz, their ICC was 0.597 (p < 0.001) and compare 

correlation between the values of pain equivalent current (PEC, pain) and values 

at 5Hz, their ICC was 0.616 (p < 0.001); Then we compare correlation for five 

values of normal side, their ICC was 0.843 (p < 0.001), the result had a strong 

correlation and had statistical significance. 

 

 

 

 

 

 

 

 



15 

 

Table 7. Correlation between the Pain-View®  and Neurometer®  (n=56). 

 ICC 95% CI (Lower-Upper) p 

Injury side    

  Sense and 2000Hz 0.927 0.874 – 0.957 <0.001 

  Pain and 250Hz 0.917 0.858 – 0.951 <0.001 

  Pain and 5Hz 0.909 0.845 – 0.941 <0.001 

Sense, Pain, 2000Hz, 250Hz, 5Hz 0.963 0.945 – 0.976 <0.001 

Normal side    

  Sense and 2000Hz 0.483 0.118 – 0.697 <0.01 

  Pain and 250Hz 0.597 0.313 – 0.764 <0.001 

  Pain and 5Hz 0.616 0.345 – 0.775 <0.001 

Sense, Pain, 2000Hz, 250Hz, 5Hz 0.843 0.767 – 0.899 <0.001 

ICC: Intraclass correlation coefficient CI: Confidence interval Sense=CPT (current 

perception threshold) Pain=PEC (pain equivalent current) 
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IV. Discussion 

 

Recognition for pain and sense are very important. However, the senses and 

pain are very subjective and cannot be judged by the patient's appeal (Hyo Min 

Lee et al., 2009). It is necessary to determine the degree of disease, because it is 

play a significant role in the treatment program such as progress of the disease 

(Todd H et al, 2000).  

  In many QST, the traditional methods had limited and cannot be accurate 

trigeminal nerve injuries diagnosis (Poort et al., 2009; Ziccardi and Zuniga, 

2007). The CPT test showed that a certain level of electrical stimulation was 

applied to the epidermis, a test that measures the intensity of a stimulus that 

recognizes the minimum stimulus and pain tolerance thresholds. It is known that 

the degree of injury of sensory nerve fibers can be grasped (Maija Haanpää et al 

2010). 

At present, electrophysiological quantitative measure universal used for oral-

facial nerve function of trigeminal nerve (Hillerup S et al., 2007). Many papers 

have reported that a Neurometer®  is very important instrument to assessment of 

trigeminal nerve injuries and allow stimulation selective of different nerve fibers 

at different hertz (Sheng-long Lv et al., 2015; Maija Haanpää et al., 2010; Seiji 

Ohtori et al., 2014). 

Neurometer®  is tested by manual adjustment and only measured present 

perception thresholds and evaluated the injured nerve at settings of 2000, 250 and 

5 Hz (Sheng-long Lv et al., 2015), it may take a relatively long time (Jaaskelainen 

et al., 2004; Poort et al., 2009). In this study, we used Pain-View®  as a newly 

developed method, it can automatically by the stimulation different fibers 

measured degree of sense or pain and evidently reduced operating time (Seiji 

Ohtori et al., 2014). 

Then the Pain-View®  as a new type of CPT device can be used for the 

quantitative analysis of sense and pain, it can measure values to confirm whether 

patient have the trigeminal nerve injuries. Compare with Neurometer® , it seems 
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more easier to operate without setting the frequency, and do not need to repeatedly 

stimulate the increase in patients with discomfort. 

In the clinical practice, the patients who had measured trigeminal nerve injuries 

by Pain-View®  in injury group, the values of current perception threshold and 

pain equivalent current were statistically significantly higher on the injured side 

than on the normal side (Seiji Ohtori et al., 2014), but in controls the values of 

current perception threshold and pain equivalent current within a certain range, 

there were no difference between right side and left side. 

  In the comparison of injury group and controls group, the different values of 

current perception threshold between injury side and normal side, and the 

difference values of pain equivalent current between injury side and normal side 

were in a significantly increase compared to control group. 

We compared Pain-View®  with Neurometer® . The values of current perception 

threshold and pain equivalent current were statistically significantly higher on the 

injured side than on the normal by using Pain-View® . As well as the values at 

2000Hz, 250Hz, 5Hz were statistically significantly higher on the injured side 

than on the normal side by using Neurometer® . All the injury side values were 

higher than normal side in both of device. 

In experimental results, we can see the correlation between the Pain-View®  in 

the Δ sense and Δ pain, Neurometer®  at Δ2000Hz, Δ 250Hz, Δ 5Hz. There was a 

strong correlation coefficient in all normal side values and all the injury side 

values and they had significant statistical positive correlation in all variables. 

We compared Pain-View®  and Neurometer®  for their respective variables. 

Neurometer®  values at 2000Hz and Pain-View®  values of current perception 

threshold had high correlation; Neurometer®  values at 250Hz and Pain-View®  

values of pain equivalent current had high correlation; Neurometer®  values at 

250Hz and Pain-View®  values of pain equivalent current had high correlation. All 

the result had a high correlation and had statistical significance. 

We got the values of absolute in all study because 5 cases of unilateral 

trigeminal nerve injuries patient, the values of injury side were lower than normal 
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side. We found that their average duration of injury (27.4±13.7/Month) was longer 

than other patients, because when persistent nociceptive facilitation exceeds its 

inhibitory capacity (Josué Vidal Espinosa-Juáreza et al 2017). In this situation a 

spectrum of neuroplastic changes, such as lowered nerve thresholds, enlarged 

receptive fields, and change gene expression, occurs. Patient may have allodynia 

and hyperalgesia (Eliav E, Gracely RH, Nahlieli O et al., 2004, Nishimura A et al., 

2003).  

In this study, we conclude that the measured values of Pain-View®  and 

Nuerometer®  had a statistically significant correlation, it is useful to measure the 

values by Pain-View®  for trigeminal nerve injuries assessment as well as 

Neurometer® . 

  The future research is recommend to focus on the different rang and degree of 

sense or pain values which is affected by age and gender and more well controlled 

studies with larger subjects will be needed. 
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V. Conclusion 

 

The purpose of this study is to determine injury nerve in unilateral trigeminal 

nerve injury by using Pain-View®  and to discuss the clinical usefulness of 

developed method for quantitative sensory testing in trigeminal nerve injuries 

diagnosis. We compared Pain-View®  and the traditional method for quantitative 

sensory testing by Neurometer®  and we assessed the correlation between 

developed method for quantitative sensory testing and traditional method for 

quantitative sensory testing.  

Then the developed method for quantitative sensory testing by Pain-View®  and 

traditional method for quantitative sensory testing by Neurometer®  had a strong 

correlation and had significant statistical positive correlation in all variables.  

The Pain-View®  was an effective and relatively simple procedure for 

measuring perception in trigeminal nerve injuries as a new developed current 

perception threshold test and it had the same performs with Neurometer®  and 

could potentially make substantial progress in the diagnosis. 

 

 

  



20 

 

VI. References 

 

Byung-Joon Kim: Quantitative Sensory Test (QST). 2002 by the Korean Society for Clinical 

Neurophysilology ISSN 1229-6414. 

Eliav E, Gracely RH, Nahlieli O et al.: Quantitative sensory testing in trigeminalnerve damage 

assessment. J Orofac Pain 2004;18(4):339-44. 

Hyo Min Lee, MD, Chang Hyo Yoon: Diagnostic Usefullness of Current Perception Threshold 

Test in Carpal Tunnel Syndrome. J Korean Neurol Assoc 27(4):332-336, 2009. 

Hillerup S: Iatrogenic injury to oral branches of the trigeminal nerve: records of 449 cases. Clin 

Oral Investig 11(2): 133-142, 2007. 

Jan Vollerta, Christoph Maier: Stratifying patients with peripheral neuropathic pain based on 

sensory profiles: algorithm and sample size recommendations. PAIN 0 (2017) 1–10 

Copyright ©  2017 The Author(s). 

Jaaskelainen SK: Clinical neurophysiology and quantitative sensory testing in the investigation of 

orofacial pain and sensory function. J Orofac Pain 18(2): 85-107, 2004. 

Josué Vidal Espinosa-Juáreza: Haloperidol Decreases Hyperalgesia and Allodynia Induced by 

Chronic Constriction Injury. doi: 10.1111/bcpt.12839 2017. 

Mythili Kalladka: Mental nerve neuropathy: patient characteristics and neurosensory changes. ©  

2008 Mosby, Inc. All rights reserved.doi:10.1016/j.tripleo.2007.12.037. 

Maija Haanpää, Nadine Attal: NeuPSIG guidelines on neuropathic pain assessment. 0304-3959 

2010 © International Association for the Study of Pain. 

M. Devine, Z. Yilmaz: A case series of trigeminal nerve injuries caused by periapical lesions of 

mandibular teeth. British Dental Journal 2017; 222: 447-455. 



21 

 

Nishimura A, Ogura T, etal: Objective evaluation of sensory function in patients with carpal tunnel 

syndrome using the current perception threshold. J Orthop Sci 2003;8:625-628. 

P. SVENSSON*, L. BAAD-HANSEN*,: Guidelines and recommendations for assessment of 

somatosensory function in oro-facial pain conditions – a taskforce report. Journal of Oral 

Rehabilitation 2011 38; 366–394. 

Poort LJ, van Neck JW, van der Wal KG: Sensory testing of inferior alveolar nerve injuries: a 

review of methods used in prospective studies. J Oral Maxillofac Surg 67(2): 292-300, 

2009. 

Seiji Ohtori, Hiroshi Kawaguchi: PainVision Apparatus Is Effective for Assessing Low Back Pain. 

Asian Spine J 2014;8(6):793-798. 

Sheng-long Lv, Chen Fang: Assessment of Peripheral Neuropathy Using Measurement of the 

Current Perception Threshold with the NeurometerW in patients with type 1 diabetes 

mellitus. 0168-8227/© 2015 Elsevier Ireland Ltd. 

Todd H. Lerner, DDS: Quantitative sensory nerve conduction threshold (sNCT) evaluation of the 

trigeminal nerve at the mental foramen area. Prosthet Dent 2000;84:103-7. 

Vincent B. Z iccardi DDS: Physical neurosensory testing versus current perception threshold 

assessment in trigeminal nerve injuries related to dlental treatment: A retrospective study. 

Ouintessence lnt 2009;40:603-609. 

Ziccardi VB, Hullett JS, Gomes J: Physical neurosensory testing versus current perception 

threshold assessment in trigeminal nerve injuries related to dental treatment: a 

retrospective study. Quintessence Int 40(7): 603-609, 2009. 

Ziccardi VB, Steinberg MJ: Timing of trigeminal nerve microsurgery: A review of the literature. J 

Oral Maxillofac Surg 2007;65:1341-1345. 

Zehra Yilmaz, BSc (Hons): A Survey of the Opinion and Experience of UK Dentists: Part 2: Risk 

Assessment Strategies and the Management of IatrogenicTrigeminal Nerve Injuries 



22 

 

Related to Dental Implant Surgery. Copyright ©  2017Wolters Kluwer Health, Inc. ISSN 

1056-6163/17/02602-256. 

 

 

 

  



23 

 

국 문 요 약 

전류인지역치 및 통증역치를 이용한 

감각이상의 정량적 평가 

 

 

(지도교수 안형준) 

연세대학교 대학원 치의학과 

민 영 광 

 

본 연구는 치과 치료 후 편측으로 삼차신경이 손상된 환자를 대상으로 

새로운 정량적 감각측정장비를 사용하여 전류인지역치 및 통증역치를 이용한 

감각이상의 정량적 평가를 시행하고, 그 결과를 분석하여 신경손상 부위와 

신경손상의 정도를 객관적으로 판단할 수 있는 새로운 검사법의 유용성 및 

임상적 활용 가능성에 대하여 고찰하고자 한다.  

안면부에 편측성으로 발생한 감각저하 및 감각이상 증상을 주소로 

연세대학교 치과대학병원 구강내과 및 안면통증클리닉에 내원하여 

구강안면통증검사를 통해 편측 삼차신경 손상으로 진단된 62명의 환자를 

실험군으로, 안면부 신경증상이 없는 건강한 정상인 62명을 대조군으로 

선정하고 이종 감각을 이용한 새로운 정량적 감각측정장비인 Pain View®를 

사용하여 전류인지역치 및 통증역치를 측정하여 결과를 비교, 분석하였다. 

또한 총 62명의 실험군 중, 현재 임상에서 가장 일반적으로 널리 사용하고 
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있는 정량적 감각측정장비인 Neurometer®와 동시에 평가를 시행한 56명을 

대상으로 Pain View®와 Neurometer®의 측정값을 비교, 분석하였다.  

Pain View®를 이용한 검사 결과, 실험군에서 손상부위와 정상부위의 

감각역치와 통증역치의 측정값은 모두 통계적으로 유의한 차이가 

있었으며(p<0.001). 신경 손상이 없는 대조군에서 좌측과 우측의 감각역치와 

통증역치의 측정값은 모두 유의한 차이를 보이지 않았다. 또한 실험군에서 

손상부위와 정상부위의 측정값의 차이와 대조군에서 좌, 우측 측정값의 

차이는 감각역치와 통증역치에 있어서 모두 통계적으로 유의한 차이를 

나타내었다(p<0.001).  

Pain View®와 Neurometer®의 비교 시험 결과, Pain View®의 감각역치 및 

통증역치, Neurometer®의 2000Hz, 250Hz, 5Hz 모두 손상부위의 측정값이 

정상부위의 측정값에 비해 유의한 차이를 나타내었으며(p<0.001), 두 

검사법의 측정 결과에 대한 상관관계를 분석하였을 때, 모든 변수에서 두 

검사 결과의 일치율이 매우 높게 나타났으며, 통계적으로 유의하게 높은 

상관관계를 나타내었다. 

이상의 결과로 보았을 때, 새로운 정량적 감각측정장비인 Pain View®는 

편측성 안면부 신경손상 환자에 대하여 신경손상의 부위와 신경손상의 정도를 

객관적으로 평가하는데 매우 유용한 방법이며, 기존에 임상에서 사용되어 온 

검사법과 비교하였을 때, 동일한 결과를 보이면서 보다 편리하고 신속한 

장점으로 인하여 향후 임상에서 널리 유용하게 활용될 수 있으리라 사료된다. 

 

 

 

핵심되는 말: 뉴러미터, 통증, 삼차신경, 감각이상 


