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Purpose: Many clinical tests have been developed since 1988, when Mackinnon and Dellon used a modified British Medical Research
Council scale to grade injury and monitor sensory recovery following trigeminal nerve injuries. Yet little attention has been focused on
standard clinical test for the diagnosis of inferior alveolar nerve damage. Recently, Jadskeldinen suggested the mental nerve blink reflex
test as a new diagnostic tool for quantifying the degree of inferior alveolar nerve damage. In this study, the mental nerve blink reflex
test was performed on the Korean population for the first time, and its effectiveness and clinical relevancy were confirmed.

Materials and Methods: This study mainly comprised of two experimental groups. In the first group, the mental nerve blink reflex
test was performed on patients who underwent partial mandibulectomy for the treatment of squamous cell carcinoma involving the in-
ferior alveolar nerve. The normal mental nerve blink reflex response was evaluated in the second group which consisted of 20 healthy
volunteers, including 10 women and 10 men, without any neurological diseases. The mean age of the group was 29.5 years, ranging
from 26 to 32 years. Neuro-EMG-micro (Neurosoft™, Ivanovo, Russia) was used to measure the threshold current, delayed time, duration,
and amplitude of mental nerve blink reflex response, and Neuro-MEP® (Neurosoft™, Ivanovo, Russia) program was used to analyze
the data.

Results: The first experimental group showed loss of mental nerve blink reflex after the surgery. In the second group, average values
of 13 mA (standard deviation [SD] +8.68), 42.36 ms (SD +7.58), 38.85 ms (SD +12.41), and 198.65 mA (SD + 116.08) were recorded
for threshold current, delayed time, duration, and amplitude, respectively.

Conclusions: The mental nerve blink reflex test was able to clearly distinguish between anesthesia and normal blink reflex response.
Upon analysis of normal response, only the delayed time showed statistical significance and possible relevance to the nerve injuries.
(JOURNAL OF DENTAL IMPLANT RESEARCH 2014;33(1):7-11)
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Fig. 1. Neuro-EMG-micro (NeurosoftTM, Ivanovo, Russia) was used
to quantify the threshold value, duration, delayed time, and
amplitude of mental nerve blink reflex response.

Threshold value
(5~40mA, 0.2 ms)

Duration(ms)

Delayed time
(ms)

Amplitude(uV)

Fig. 2. Threshold value, duration, delayed time, and amplitude of
the wave were analyzed using the Neuro-MEPw program.
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Fig. 3. Mental nerve blink reflex test results from the first clinical
case of 55 year old male who had right hemimandibulectomy.
Pre-operative and post-operative test results are presented on
the left and right, respectively. The upper segment of the figure
shows the blink reflex response from the right side stimulation,
and the response from left side stimulation is shown in the
lower segment of the figure. A single test result consists of a
pair of electromyography signals: upper part corresponds to the
right side measurement, and lower part corresponds to the left
side measurement.
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Fig. 4. Clinical features of the mental nerve blink reflex in the
normal group. The responses from stimulations of right and left
sides are presented on the left and right, respectively. Upper
portion of the figure shows electromyography of the right side,
and the lower portion shows electromyography of the left side.

Table 1. Physiological responses of mental nerve blink reflex
test measured in the normal group.

Threshold

Latency Duration  Amplitude

current

(mA) (ms) (ms) (nv)
Mean 13 42.36 38.85 198.65
SD 8.68 7.58 12.41 116.08
Maximum value 40 62.1 68.8 596
Minimum value 5 31.2 13.8 50
99% Lower limit 9.28 40.13 35.19 164.39
99% Upper limit 16.72 44.6 42.52 232.91
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Table 2. Statistical values of delayed response time of the
mental nerve blink reflex testin the normal group (Unit = ms).
Ipsilateral late component = R2i, contralateral late component =
R2c, stimulation on the right side = R, stimulation on the left
side = L

Mean SD Range
Male
R2iR 42.68 8.51 33.1~57
R2cR 42.83 7.27 33.5~54.7
R2iL 42.26 7.63 31.8~58.3
R2cL 42.02 8.26 31.2~59.8
Female
R2iR 42.62 9.19 31.7~62.1
R2cR 42.67 9.18 31.2~58.7
R2iL 42.43 6.69 33.9~51.9
R2cL 41.4 6.11 33~50.9

Rii(ipsilateral early R2i(ipsilateral late component)

component)

|l "I
—_—— ,!II|I| |I|I|
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— I i
"-I;I Il I. | l'.l. _J
Y
Contralateral part ~ R2c(contralateral

late component)

Fig. 5. Physiological responses from a conventional blink reflex
test. The reflex response consists of early ipsilateral component
(Rli), late ipsilateral component (R2i), and late contralateral
component (R2c).

o1, g e &2 vhAb Y3 (contralateral late compo-
nent, R2c)5t PHAIE]E o2 g2id ity (Fig. 5) o|A1%3=7t
HIiAte et ARt At datet tie fARICY,
TE Ol ¥sel T | = 47t 9 it

HEX
=2
sleperizo] ogEl BRI 22 HE Na ol

o oT

YRMNEAIE 5ol RU25 (anesthesia)2 B3] 120] IH53}
L, SHIZAH 248 AAUSP] At I PARN H &0l Tbs
S BN D)3 R AJRUN0IM AR oM =R RIAL
o g 2ME T AW REIF B BRIZONN TP Hoor |
2, 013178 24 NER AFEE T840l JeXlE dotEgteon,

ARRF, XAAD, XZARL, HURE F AN =K
FFEY S Bl F2o o) dPZ(dysesthesia) =F2] Al
B TR g AP HlunEAe sfRolor FAR R Y
P BES W 5 QBRI RIQARIS] A8&/de] XE=M &
&2 = doe e FURT



Cho J, et al: Mental nerve blink reflex for the diagnosis of the inferior alveolar nerve damage 11

Hr

re e

Jaaskelainen®o|] W29 0|1 ZStIoAAA Al A
= 0 e 2 Aol XIUAIIS Kjol} gitka sigont, &
7o) Ze BE & = Al o] BT b T
3 D50l w2 svio) Pt A% Al SEOR vh vrg S
Qotou, B d7eInE 73] I3 5 4~59 HED

[e]

AL
e
wEg

H

_|

o
e
ooz

ZHIOEI A 2HEE =
of| ojESt "adt glojaitt. sHg A = FgsHE 2] oY

° AP} Theget W]
2IAITE 2 A7IM Hof
| 71X, o482 (dysesthesia)a} 7%}
B3P of2ie 202 BT Jasskeldinen”d] WY, o]
322 (dysesthesia)A] X|$AZH0] 10 ms & O FII5H=T], ¢
Zjo] A= i) 27] R o8 AT T=ET WPl
OIRATE Wt o 2] EsiUP] $iire & O SR
2 NZeZ Zadt Qoitt XS9X]e] BEL, A2 M= 2%,
SHZAIZ MYUFE 59t XI5 $ix]e] =, £ =] I 5

= O = T
2 Solof BT Ue PN PYLS 7AY Bat Ut

i g
S

7 =
[—

B 72 Fo10] O[NNI SHRIZN 24 B
Rolpll Yo Hgo) slsoitie AES U 2 itk £
SNBETAAIIANE TN Yo M Aelion,
EFEQ VRS S BASIID, T15T wide] SEAS B

Th 3 3 XAARIO] A&/ XER 2 & Q1SS RIS

REFERENCES

1. Poort LJ, van Neck JW, van der Wal KG. Sensory testing of in-
ferior alveolar nerve injuries: A review of methods used in pro-
spective studies. J Oral Maxillofac Surg 2009;67:292-300.

2. Westermark A, Englesson L, Bongenhielm U. Neurosensory
function after sagittal split osteotomy of the mandible: A com-
parison between subjective evaluation and objective
assessment. Int J Adult Orthdon Orthognath Surg 1999;14:
268-75.

3. Leira JI, Gilhuus-Moe OT. Sensory impairment following sag-
ittal split osteotomy for correction of mandibular retrog-
nathism. Int J Adult Orthdon Orthognath Surg 1991;6:161-7.

4. Overend W. Preliminary note on a new cranial reflex. Lancet
1896;1:619.

5. R Buonaguidi, B Rossi, F Sartucci, and V Ravelli. Blink reflexes
in severe traumatic coma. J Neurol Neurosurg Psychiatry
1979;42:470-474.

6. Jaaskelainen S. Blink reflex with stimulation of mental nerve.
Acta Neurol Scand 1995;91:477-482.

7. Shahani BT, Young RR. Human orbicularis oculi reflexes.
Neurology 1972;22:149-54.

8. Berardelli A, Cruccu G, Manfredi M, Rothwell JC, Day BL,
Marsden CD. The corneal reflex and the R2 component of the
blink reflex. Neurology 1985;35:797-801.

9. Kimura J, Wilkinson JT, Damasio H, Adams JR HR, Shivapour
E, Yamada T. Blink reflex in patients with hemispheric cere-
brovascular accident(CVA). J Neurol Sci 1982;67:15-28.

Journal of Dental Implant Research 2014, 33(1) 7-11



