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Aims: To establish a quantitative sensory testing (QST) profile in the
trigeminal (V) area and test for site and gender differences in healthy
humans. Methods: A standardized QST protocol was applied on
15 healthy men (age range: 18 to 25 years old) and 15 age-maiched
women, and the sensitivity was examined bilaterally in facial sites
supplied by the infraorbital (V2) and mental (V3) nerves. The cold
detection threshold (CDT), cold pain threshold (CPT), warm detec-
tion threshold (WDT), heat pain threshold (HPT), thermal sensory
limen (TSL), mechanical detection threshold (MDT), mechanical
pain sensitivity (MPS), mechanical pain threshold (MPT), dynamic
mechanical allodynia (ALL), windup ratio (WUR), pressure pain
threshold (PPT), and vibration detection threshold (VDT) were de-
termined. Data were tested with ANOVAs for repeated measures and
post-hoc comparisons were calculated using Bonferroni tests. Re-
sults: There were significant gender differences with lower threshold
(higher sensitivity) in women for CDT (P =.030) and PPT (P =.006).
A significantly lower threshold (bigher sensitivity) was detected for
HPT (P < .001), and significantly higher thresholds (lower sensitiv-
ity) for VDT (P < .001) and CDT (P < .001) in V2 compared to
V3. There were no significant right-to-left side differences for any
of the QST parameters. Conclusion: Application of this standard-
ized QST protocol may allow for a better understanding of the un-
derlying mechanisms from somatosensory phenotypes and provide
basic information for the study of sensory dysfunctions in the V area.
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for the clinician. Among many pain conditions that affect the
face, the masticatory system, the head, and the neck, tempo-
romandibular disorders (TMD) and neuropathic pain (NP) are the
most frequent.! In the diagnosis and understanding of the underlying
pathophysiology of pain, information on the sensory processing is
important.” Since the trigeminal (V) nerve mediates somatosensory
impulses, including nociceptive information, from most of the orofa-
cial region, careful assessment is necessary to help diagnosis.?
Neurophysiological methods and quantitative sensory testing (QST)
offer several tools for diagnostic and etiological investigation of the V
somatosensory system.>»*” The modern concept of advanced QST for
experimental sensory assessment is a multimodal, multiissue approach
where different modalities (thermal, mechanical, electrical, and chemi-
cal) are applied to different tissues (skin, muscles, and viscera) and
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Fig 1 Quantitative sensory testing sites used in this
study. V2R: above the right infraorbital foramen; V2L:
above the left infraorbital foramen; V3R: above the right
mental foramen; V3L: above the left mental foramen.

the responses are assessed by psychophysical methods
(thresholds and stimulus-response functions).®

A recent study demonstrated the utility of the stand-
ardized QST protocol” modified for the V region.’ For
instance, Baad-Hansen et al’ performed a QST bat-
tery at six V and one extratrigeminal site and found
differences in somatosensory function in the perioral
region between patients scheduled for orthognathic
surgery and a control group, while Pfau et al'® ob-
tained a complete somatosensory profile by using
the standardized QST protocol” in the V region, tra-
pezius, and hand dorsum of patients with TMD and
fibromyalgia syndrome. List et al'' applied a battery
of intraoral QST and documented significant abnor-
malities in intraoral somatesensory function in atypi-
cal odontalgia patients, which may reflect peripheral
and central sensitization of V pathways. Furthermore,
QST has demonstrated diagnostic capabilities in
TMD, burning mouth syndrome, oral malignancies,
numb chin syndrome, posttraumatic pain, and nerve
pathologies,'? as well as in elucidating mechanisms of
central and peripheral sensitization.'

As one theoretical possibility of identifying pain
mechanisms in patients is to assess the differences in
the somatosensory phenotype as precisely as possi-
ble, the purpose of this study was to establish a QST
profile in the V area and to test for site and gender
differences in healthy humans.

Materials and Methods

A standardized QST battery, consisting of seven tests
measuring 13 parameters,”” was used to establish a
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profile of QST bilaterally in facial sites supplied by
the maxillary (V2) and mandibular (V3) branches of
the V nerve. The tests were applied to the skin over-
lying the infraorbital foramen and mental foramen.
The infraorbital foramen is located bilaterally in the
maxilla on the frontal side and, in the inferomedial
direction, is located under the infraorbital ridge by
about 1 cm. The infraorbital nerve is a major branch
of the maxillary nerve, the second division of the V
nerve."*!S The mental foramen is generally located
bilaterally between the first and second premolar
teeth in the mandibular bone. The mental nerve is a
major branch of the inferior alveolar nerve, which is
one of the most important branches of the mandibu-
lar nerve, the third division of the V nerve (Fig 1).
The QST methods tested: (1) thermal detec-
tion thresholds, for the perception of cold, warm,
and paradoxical heat sensations; (2) thermal pain
thresholds, for cold and hot pain sensations; (3) me-
chanical detection thresholds, for touch and vibra-
tion; and (4) mechanical pain sensitivity, including
thresholds for pinprick and blunt pressure, stimu-
lus-response functions for pinprick sensitivity and
dynamic mechanical allodynia, and pain summation
to repetitive pinprick stimuli (windup-like pain).®’

Subjects

The volunteers for this study were healthy subjects
with no signs or symptoms of pain, hyperalgesia, or
allodynia in the head, neck, and face region. This
was defined as absence of jaw dysfunction and head-
aches, and absence of subjective pain or soreness
of the masticatory muscles. Fifteen men (age range
from 18 to 25 years) and 15 age-matched women
participated in the experiment, and all the tests were
investigated bilaterally over the infraorbital fora-
men (V2) and the mental foramen (V3). The tests
were performed in the same order, and, at the start
of each session, the subjects were familiarized with
the measurement procedure and the equipment via
a demonstration on the right forearm. Declaration
and informed consent were obtained from all sub-
jects. The study was approved by the local ethics
committee (N-20080057).

Thermal Detection, Thermal Pain Thresholds,
and Paradoxical Heat Sensations

The tests for thermal sensation were performed using
the thermal sensory device TSA 2001 I (CHEPS-ME-
DOC). Cold and warm detection thresholds (CDT,
WDT) were measured first, followed by thermal sen-
sory limen (TSL, the difference in threshold for al-
ternating cool and warm stimuli), where the subjects
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were asked about paradoxal heat sensations (PHS).
Then, cold and heat pain thresholds (CPT, HPT)
were measured. The mean threshold temperature of
three consecutive measurements was calculated. The
baseline temperature was 32°C (center of neutral
range). The method of limits was used by applying
ramp stimuli at a velocity of 1°C/second. The contact
area of the thermode was 9 cm?. The temperature of
the thermode increased for WDT and HPT and de-
creased to determine CDT and CPT. The volunteers
were asked to press a button when the respective ther-
mal sensation was perceived. Increasing or decreasing
thresholds were established based on the stipulated
baseline, ie, the closer a threshold is to the baseline,
the lower it will be. In other words, volunteers with
lower thresholds will be more sensitive to the stimu-
lus. Cutoff temperatures were —1°C and 51°C, and
the verbal instructions given to the subjects were vir-
tually identical to those used by the German Research
Network on Neuropathic Pain (DFNS). The subjects
were instructed not to look at the computer screen at
any time during the testing procedures.®

Mechanical Detection Threshold

The mechanical detection threshold (MDT) was
measured with a standardized Semmes-Weinstein
monofilaments with 20 different diameters (North
Coast Medical). The number of each filament (1.65
to 6.65) corresponds to a logarithmic function of the
equivalent forces of 0.008 to 300 g. Mechanical de-
tection thresholds were measured using a “method of
limits,” with five series of ascending and five series of
descending stimulus intensities.'>!® The final thresh-
old was the geometric mean of these five series.

The subjects were instructed to close their eyes
during the entire test procedure and to raise their
hand as soon as they felt the stimulus in the test site.
The filament was applied vertically on the test site
and pressure was applied slowly until the filament
bowed. Quick applications and bouncing of the fila-
ments against the skin were avoided.> At each site,
the test started with the number 1.65 filament. If the
subject did not raise his/her hand, it was considered a
negative response, and the next filament applied was
one step higher (number 2.36). This procedure was
repeated with increased filament diameters until the
subject felt the pressure. This was considered a posi-
tive answer. Again, the filament with a lower diam-
eter was applied until the subject no longer felt the
pressure. This was considered a negative answer. This
procedure continued until five positive and five nega-
tive peaks were recorded. If the subject had a positive
response while applying the lowest filament (number
1.65), this filament was considered the threshold.

Matos et al

Mechanical Pain Threshold for Pinprick Stimuli

The mechanical pain threshold (MPT) was meas-
ured using a set of seven punctuate mechanical
stimulators with fixed stimulus intensities (flat con-
tact area of 0.2-mm diameter) that exerted forces of
8 to 512 mN.""" Mechanical pain threshold was
measured using a modified “method of limits,” with
five series of ascending and five series of descending
stimulus intensities.'® The final threshold was the
geometric mean of these five series.

The stimuli were applied in the same way as for
the MDT, but the subjects were instructed to raise
their hand as soon as they felt not only pressure but
also pain in the test area.?’ If the subject had no
positive response for the force 512 mN, this number
was recorded as the threshold.

Stimulus-Response Functions: Mechanical
Pain Sensitivity for Pinprick Stimuli and
Dynamic Mechanical Allodynia

Mechanical pain sensitivity (MPS) was assessed us-
ing the same set of seven punctuate mechanical stim-
ulators as for MPT to obtain a stimulus-response
function. These seven pinprick stimuli were applied
in a balanced order, five times each, and the subject
was asked to give a pain rating for each stimulus on
a 0 to 100 numerical rating scale (NRS) (0 indicating
“no pain” and 100 indicating “most intense pain im-
aginable”). This test was applied to detect pinprick
hyperalgesia.®” Stimulus-response functions for dy-
namic mechanical allodynia (ALL) were determined
using a set of three light tactile stimulators: cotton
wisp exerting a force of ~3 mN;j a cotton wool tip,
fixed to an elastic strip, exerting a force of ~100
mN; and a standardized brush (Somedic) exerting
a force of ~200 to 400 mN. The three tactile stimuli
were applied five times each with a single stroke of
approximately 1 to 2 c¢cm in length over the skin.
They were intermingled with the pinprick stimuli in
balanced order, and subjects were asked to give a
rating for each stimulus on the same scale as for
pinprick stimuli.*”” Mechanical pain sensitivity was
calculated as the geometric mean of all numerical
ratings for pinprick stimuli. ALL was calculated
as the geometric mean (compound measure) of all
numerical ratings across all three different types of
light tactile stimulators.>”

Windup Ratio
This test examined the perceptual correlate of tem-

poral pain summation. The perceived intensity of
a single pinprick stimulus (128 mN pinprick) was
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compared with that of a series of 10 repetitive
pinprick stimuli of the same physical intensity (1/
second applied within an area of 1 cm?) at five dif-
ferent skin sites within the same body region. The
subject was asked to give a pain rating representing
the single stimulus, and the estimated mean over the
whole series of 10 stimuli was obtained by using a
0 to 100 NRS (0 indicating “no pain” and 100 indi-
cating “most intense pain imaginable”). The whole
procedure was repeated five times for each point.
The windup ratio (WUR) was calculated as the ratio
of mean rating of the five series divided by the mean
rating of the five single stimuli.”

Vibration Detection Threshold

The vibration detection threshold (VDT) was ob-
tained with a vibrameter (100Hz) (Somedic) that
was placed over the testing sites. Vibration threshold
was determined with three series of ascending stimu-
lus intensities?'?? for each site. Each subject was in-
structed to raise his/her hand as soon as he/she felt
the stimulus. The mean value of the three measure-
ments was used for further statistical analysis.

Pressure Pain Threshold

The pressure pain threshold (PPT) was obtained with
a pressure algometer (Somedic). The algometer probe
(1-cm? area) was applied with a constant application
rate of 30 kPa/second. The subjects pushed a button to
stop the pressure stimulation as soon as they felt that
the stimulation was painful. The PPT was determined
with three series of ascending stimulus intensities for
each point. The mean value of the three measurements
was used for further statistical analysis.?

Statistical Analyses

Descriptive statistics were used to summarize all
measurements. The mean values and standard devia-
tion of CDT, WDT, TSL, PHS, CPT, HPT, MDT, MPT,
MPS, ALL, WUR, PPT, and VDT in each gender and
each test site were calculated. The design of the ex-
periment corresponded to a repeated measurements
framework. Two-way analysis of variance (ANOVA)
with repeated measures was performed. The factors
in the ANOVA were gender and site/side (V2-left, V2-
right, V3-left, and V3-right). Post-hoc comparisons
were calculated using Bonferroni tests. All data were
normalized with decimal logarithm and added 1 to
avoid negative log values.®” The significance level for
each test was set at 5%. All statistical calculations
were performed by using the Statistical Package for
Social Sciences version 15 (SPSS, IBM).
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Results

ALL and PHS did not occur in healthy human sub-
jects. For the remaining QST parameters, two-way
ANOVAs for repeated measures followed by Bon-
ferroni comparisons were calculated. There were
no significant gender and site/side interactions for
any of the QST parameters (P > .05). Table 1 shows
mean and SD of the variables CDT, WDT, TSL, CPT,
HPT, MDT, MPT, MPS, WUR, PPT, and VDT.

Gender Difference

The two-way ANOVA showed that there were sig-
nificant gender differences with higher thresholds
in men (lower sensitivity) than in women for CDT
(P =.030) and higher thresholds in men (lower sen-
sitivity) than in women for PPT (P = .006) (Table 1).

Site/Side Difference

There were significant site/side differences for CDT,
HPT, and VDT. The multiple comparison test (Bon-
ferroni) revealed differences between sites V2 and
V3, as shown in Table 1. The CDT and VDT at V2
were higher (lower sensitivity) than at V3 sites (P <
.001; P < .001). Furthermore, a significant differ-
ence between V2 and V3 sites for HPT, with higher
(lower sensitivity) values at V3 than at V2 sites, was
detected (P < .001) (Table 1).

Discussion

The present study revealed significant gender dif-
ferences detected with lower thresholds (higher sen-
sitivity) in women than in men for CDT and PPT.
Significant site differences were also detected with
lower threshold (higher sensitivity) for HPT and
significantly higher thresholds (lower sensitivity) for
VDT and CDT in V2 compared to V3 sites. There
was no significant right-to-left side differences for
any of the QST parameters.

Gender Differences

The PPT measurements were significantly lower
(higher sensitivity) in women than in men, which is
in accordance with a series of previous studies?*>3-3*
suggesting that there are robust differences between
genders, with women exhibiting lower thresholds
(higher sensitivity). This difference is reported to
be independent of anatomical measurement site, al-
though a trend for greater divergence in more richly
innervated anatomical areas has been suggested.’
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Table 1 Mean and SD of QST Data from Four Different Test Sites in Men (n = 15) and Women (n = 15)

Site/side
V2-left V2-right V3-left V3-right
Variables Gender (mean + SD) (mean = SD) (mean + SD) (mean + SD) P
CDT (°C)*t Men 28.83 +2.00 29.97 + 2.07 30.09 = 1.61 30.32 + 1.59 A:.030
Women 30.04 + 1.40 30.95 + 0.77 31.24 + 0.37 31.34 + 117 B: <.001
C: .886
WDT (°C) Men 34.12 + 1.38 33.77 + 1.56 33.85 + 1.29 33.54 + 1.81 A: .109
Women 33.33 + 0.64 33.12 + 0.59 33.14 + 0.62 33.13 +0.72 B: .089
C: b22
TSL (°C) Men 3.37 = 1.60 3.46 + 2.08 3.46 + 1.81 3.48 = 1.99 A:.072
Women 2.69 + 1.33 2.38 + 1.23 211+ 0.81 2.52 +1.28 B:.272
C: .367
CPT (°C) Men 18.71 + 7.31 20.96 + 6.95 19.18 + 7.34 20.08 + 7.90 A: 242
Women 16.11 + 9.52 17.13 £ 9.49 15.40 = 10.21 17.08 + 9.45 B: .206
C: .487
HPT (°C)t Men 40.29 + 3.07 39.71 + 3.37 41.45 + 317 41.30 + 3.96 A: .936
Women 39.75 = 4.69 39.62 + 3.45 41.84 + 3.87 42.22 + 4.02 B: <.001
C: 413
MDT (mN) Men 1.65 + 0.00 1.65 + 0.00 1.65 + 0.00 1.65 + 0.00 A:.999
Women 1.65 + 0.00 1.65 + 0.00 1.65 + 0.00 1.65 + 0.00 B: .999
C:.999
MPT (mN) Men 124.08 + 126.24 12258 + 127.92 111.04 + 143.59 96.59 + 131.88 A: .368
Women 74.14 + 86.80 74.88 + 93.25 88.15 + 119.24 81.93 + 99.59 B:.128
C:.410
MPS (pain rating-NRS)  Men 1.87 + 1.49 1.87 + 1.65 1.95 + 1.11 2.54 +1.75 A:.745
Women 221217 3.49 + 4.92 3.22 + 4.31 4.24 + 6.69 B:.134
C: .401
WUR (pain rating-NRS)  Men 410+ 2.78 413 +223 3.78 £ 2.48 3.67 £ 2.06 A: .655
Women 3.87 +3.14 3.78 + 2.56 4.01 + 3.62 3.16 = 1.83 B: .127
C:.716
PPT (kPa)* Men 153.87 + 35.03 150.13 + 33.46 160.27 + 147.00 160.13 + 44.44 A: .006
Women 115.87 + 36.27 117.93 + 34.11 125.80 + 34.33 127.40 = 43.10 B: .053
C: .647
VDT (1/1000 mm)* Men 279 + 211 261+ 144 142 +£0.78 1.49 + 0.86 A: .878
Women 2.77 £ 1.79 2.31+0.98 154 +£0.84 142 £0.73 B: <.001
C:.880

A = comparison between gender; B = comparison between site/side; C = interaction between gender and site/side; *indicates significant differ-
ence between men and women (P < .05); tindicates significant difference between V2 and V3 sites (P < .05).

The mechanisms underlying gender differences in ex-
perimental pain responses have yet to be elucidated,
but prior research suggests that a variety of factors
may contribute, including hormonal alterations,?¢*°
resting blood pressure,?* psychological factors,**#!
endogenous opioid systems, dopaminergic function,
and central serotonin function.*’ In addition, other

investigators have reported that factors such as sex
role expectancies** and anxiety** may moderate the
gender difference. It is also reasonable to assume that
gender-specific variation of skin/muscle structural
and anatomical characteristics, biochemical compo-
sition, mechanical properties, functional differences,
and differences in response to exogenous triggers
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associated with potential differences in somatosen-
sory innervations may play a role in mechanisms of
gender-related influences on pain.**

Furthermore, it has been found that glutamate
injection into the masseter muscle evokes pain re-
sponses that are greater in women than men.*+—%
One possible mechanism for this difference may be
a greater sensitivity to glutamate of masseter mus-
cle afferents in women and could involve either
increased expression of excitatory amino acid re-
ceptors or enhancement of receptor function, both
of which have been shown to occur secondary to
increased levels of the female sex hormone estro-
gen.’™! These gender-related differences in acute
experimental masseter muscle pain are particular-
ly interesting given the higher prevalence of many
chronic muscle pain conditions in women.*

A difference between genders was also observed
for CDT. Women had lower (higher sensitivity) CDT
than men. The other parameters for thermal assess-
ment did not show significant gender difference.
Fillingim et al** examined thermal pain thresholds
and tolerances applied to the left volar forearm in
209 (117 female, 92 male) healthy young adults.
The order of assessments was WDT followed by
HPT followed by HPTo (heat pain tolerance). They
found that women showed significantly lower WDT,
HPT, and HPTo relative to men. The results demon-
strating greater sensitivity to warmth and thermal
pain among women are consistent with previous
research.?3* However, gender differences were not
reported by Wasner and Brock’? using measure-
ments of thermal pain thresholds and thermally-
induced perceptions. The reasons for the differences
in thermal thresholds reported in the present study
and other studies may be the anatomical and physi-
ological differences between the tested sites, which
would indicate that each body region needs its own
QST reference data.” In addition to the previously
mentioned reasons for gender differences, it seemed
plausible that the gender difference in thermal pain
responses may be due to generally enhanced somat-
ic sensation rather than a difference in nociceptive
processing per se.*’

Site and Side Differences

Regarding the difference in thresholds between
V2 and V3 sites revealed in the present study, it is
known that the somatosensory sensibility within
the distributions of the mandibular and maxillary
nerves is comparable. Van Sickels and colleagues®’
concluded that “comparison of the upper lip (V2)
and lower lip (V3) appears to be acceptable for ret-
rospective tests for detection of neurosensory injury
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of the inferior alveolar nerve.” In order to assess the
degree of similarity of sites innervated by the in-
fraorbital nerve (V2) and the inferior alveolar nerve
(V3), a battery of neurosensory testing consisting
of tests for light touch, brush stroke direction, two-
point discrimination, and temperature, tested by use
of Minnesota thermal disks, was performed. The
results showed that temperature sensitivity was not
different among the sites tested. The methodological
differences, ie, testing instrument or testing sensitiv-
ity, could be the reason for the different outcomes
between the present study and this study.

On the other hand, Green and Gelhard** evaluat-
ed subjects’ ability to scale the magnitude of warm-
ing and cooling stimuli applied to 12 different loci
on the face and in the mouth. Significant differences
were found among areas for relative sensitivity to
both cooling and warming. With the exception of
the tongue, facial sites were more sensitive to warm-
ing than intraoral sites, the infraorbital region (V2)
and nose being the most sensitive. All extraoral and
intraoral sites were equally sensitive to cooling. The
observed differences between the intraoral and ex-
traoral sites were also reported by Pigg et al,> who
demonstrated that facial skin is more sensitive for
thermal detection and heat pain. The present study
showed that HPT was higher and CDT was lower at
V3 than at V2. These results suggest that V2 is more
sensitive for HPT and less sensitive for CDT.

Another finding was the significant difference be-
tween V2 and V3 sites for VDT, with higher values
(lower sensitivity) at V2 than at V3 sites. The ques-
tion about tactile sensitivity differences at the upper
lip (V2) versus the lower lip (V3) have consistently
shown that identical sensitivities are found for a vari-
ety of neurosensory procedures, including spatial reso-
lution,*=” cutaneous pressure threshold, and moving
two-point discrimination.’® Conversely, Baad-Hansen
et al’ reported a significant difference between V2 and
V3 sites for two-point discrimination thresholds.

Andreatta and Davidow*® investigated the medi-
olateral spatial and frequency variations in vibro-
tactile detection capacity to inputs delivered to the
vermilion upper lip and lower lip. The results revealed
no significant differences in sensitivity as a function
of laterality or between the upper lip and lower lip
vermilion sites, but midsagittal vermilion sites were
significantly more sensitive to the range of vibrotactile
stimuli compared to lateral vermilion locations. The
results are fully consistent with previous data.>>-%0

Given that microneurographic and histological
data clearly indicate variations in peripheral in-
nervation density within the orofacial area,**-®* it
is reasonable to suggest that thresholds may not be
uniform along the entire distribution of the maxil-
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lary nerve (V2) or mandibular nerve (V3). As such,
greater vibrotactile sensitivity at the V3 region may
suggest that mechanosensitive receptor densities
and/or receptive field characteristics differ at this
location compared to the V2 region.

Another interesting finding concerned the low-
est force used to elicit tactile response for MDT
measurements on healthy humans. There were no
significant differences between sides detected in the
present study, which is in accordance with previous
studies.>'"*> However, Komiyama and De Laat®
measured MDT at multiple points in the orofacial
region (cheek skin, maxillary gingiva, and tip of the
tongue) of normal subjects. The tongue tip had the
lowest MDT value (highest sensitivity), and women
showed a significantly lower (more sensitive) MDT
at the cheek skin than men.

There are some limitations in this study. First, it
is well known that the phases of the menstrual cycle
affect sensory and pain perception in females. Some
studies reported systematic changes of sensory per-
ception during the menstrual phases.?® Such factors
were not evaluated in this study but could be includ-
ed in future studies. Secondly, the experimental pro-
tocol did not consider the use of an extratrigeminal
control site. It should be noted that such a measure
was excluded for practical reasons (eg, time consum-
ing), but the inclusion of an extratrigeminal control
site is recommended to strengthen the data in future
studies.’ Finally, it should be noted that this study
reflected an experimental QST protocol ,and future
studies are needed to properly evaluate and recom-
mend the most substantive tests for a shortened re-
search and clinical protocol.’ In this sense, future
studies in the orofacial region may benefit from the
use of a compiled standardized QST protocol, which
will probably emerge within the next few years.’

Conclusions

In the present study, the QST profile in the V area
was evaluated. Gender and site differences were
observed, which could reflect variability of the bio-
physical properties of the skin, afferent innervation
density, and/or variations in the processing within
the central nervous system. The present QST meth-
odology is adequate for further clinical applications,
eg, in order to evaluate patients with sensory dys-
functions in the orofacial region.
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