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There has been a tremendous increase during the past 20 
years in the reported cases of carpal tunnel syndrome1-3 
resulting in an increased focus on occupational surveil-
lance and screening.2 Median mononeuropathy at or 
distal to the wrist or carpal tunnel syndrome (CTS) is 
one of a number of muscle-, tendon- and nerve-related 
disorders that affect people performing intensive work 

with their hands.1-3 Dental personnel including dentists, 
dental hygienists, and dental assistants reportedly have 
a high prevalence of upper-extremity musculoskeletal 
disorders, including CTS.4-16

In their study investigating the presence of hand prob-
lems in US Army dental personnel, Lalumandier et 
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ABSTRACT

Purpose/Hypothesis: Dental personnel including dentists, dental hygienists, and dental assistants have been 
reported as having a high prevalence of upper-extremity musculoskeletal disorders, including carpal tunnel 
syndrome. Previous research has not involved dental assistant students at the onset of dental training. There-
fore, the purpose of this study was to determine the presence of median and ulnar neuropathies in US Army 
dental assistants at the onset of their training.

Number of Subjects: Fifty-fi ve US Army Soldiers (28 female, 27 male) enrolled in the Dental Assistant (68E) 
course, volunteered to participate in the study. The mean age of the dental assistant students was 24±7.2 years 
(range 18-41 years). There were 45 right handed dental assistant students, and the mean length of time in the 
Army prior to dental training was 27 months (range 3-180 months).

Materials/Methods: Subjects were evaluated during the fi rst week of their 10-week dental assistant course. Sub-
jects completed a history form, were interviewed, and underwent a physical examination. Electrophysiological 
status of the median and ulnar nerves of both upper extremities was obtained by performing motor and sensory 
nerve conduction studies. Descriptive statistics for subject demographics and nerve conduction study variables 
were calculated.

Results: Six of the 55 subjects (11%) presented with abnormal electrophysiologic values suggestive of median 
mononeuropathy at or distal to the wrist. Five of the subjects had abnormal electrophysiologic values in both 
hands. Five of these 6 subjects had clinical examination fi ndings consistent with the electrophysiological fi nd-
ings. The ulnar nerve electrophysiologic assessment was normal in all subjects sampled.

Conclusions: The prevalence of median mononeuropathies in this sample of Army dental assistants at the onset of train-
ing is greater than 5% prevalence reported in previous healthy populations and is less than 26% prevalence in previous 
research examining Army dental assistants with dental work experience.

Clinical Relevance: Median neuropathy at or distal to the wrist has been reported in dental personnel including 
dentists, dental hygienists, and dental assistants, and is also prevalent in this sample of dental assistants at the 
onset of training. Further long-term prospective research involving the impact of dental practice and techniques 
for reducing upper extremity injuries in dental professionals appears to be warranted.
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al12 stated that 45% of the dental personnel surveyed 
indicated hand problems, and 25% were determined 
to indicate a high probability of CTS. The authors con-
cluded that Army dental personnel are at greater risk of 
developing CTS than the general public.12 Additionally, 
Lalumandier et al12 found that 73% of dental assistants 
complained of hand problems, and a number of these 
dental assistants exhibited probable or classic symptoms 
of CTS. In a separate investigation, Rice et al13 report-
ed that symptoms associated with CTS were noted by 
75.6% of the dental workers, 11% presented diagnosed 
CTS, and 53% indicated back and shoulder pain. Indi-
viduals in the dental assistants group were found to be 
at risk for developing upper extremity symptoms, CTS 
and back pain.

Previous studies by our investigative team, which in-
cluded the diagnostic gold standard of nerve conduction 
studies, also support an increased prevalence of median 
neuropathies in military dental personnel. Specifi cally, 
9 (26%) of the 35 Army dental assistants investigated 
were found to have electrodiagnostic abnormalities of 
the median nerve at or distal to the wrist (when com-
pared to the ulnar nerve of the same hand).15 Ulnar nerve 
electrophysiological function was within normal limits 
for all subjects examined.15 This population of dental as-
sistants was studied at the beginning and end of their 
training to become preventive dental specialists.15,16 
There were no new cases of electrodiagnostic median 
nerve abnormalities and no statistically signifi cant shift 
of the nerve conduction values in the prevalence of me-
dian mononeuropathies following the 12-week training 
program.16 Several ergonomic risk factors are also as-
sociated with CTS and include repetitiveness of work, 
forceful exertions, mechanical stress, posture, tempera-
ture, and vibration.17 These risk factors may be present 
for dental personnel as dental instruments may cause 
contact stress over the carpal tunnel, and wrists may be 
held in awkward positions for prolonged periods.18

Collectively, musculoskeletal dysfunction of the upper 
extremities, to include carpal tunnel syndrome, are well 
documented in practicing dentists, dental hygienists, 
and dental assistants. There is also evidence to suggest 
that short-term dental training does not impact the elec-
trophysiologic status of the median and ulnar nerves.16 
Unfortunately, there is a paucity of information in the 
literature to document the presence of CTS or upper 
extremity musculoskeletal dysfunction in Soldiers as 
they begin their didactic and clinical training program 
to become dental assistants. The job description for the 
Army dental assistant is similar to that of a civilian den-
tal assistant. Therefore, the purpose of this study was to 
determine the presence of clinical and electrodiagnostic 

abnormalities of the median and ulnar nerves in both 
upper extremities in this sample of Soldiers at the onset 
of their training to become dental assistants.
METHODS AND MATERIALS

All Army dental assistants participating in the October 
through December 2008 dental assistant classes (N=94) 
were approached to participate in this study. Fifty-fi ve 
participated, 33 declined, and 6 volunteered but did not 
keep their appointment for the data collection session.

Experimental procedures, risks, and subject rights were 
discussed with each individual before participation in 
the study. All subjects signed an institutionally approved 
written consent form. Individuals were excluded if they 
were pregnant. The study was approved by the Institu-
tional Review Board of Brooke Army Medical Center, 
Fort Sam Houston, Texas.

A history, physical examination, and upper quarter neu-
romusculoskeletal screen were performed to determine 
the musculoskeletal status of the neck and upper ex-
tremities, and neural integrity of the median and ulnar 
nerves. These assessments were performed during the 
fi rst week of the dental assistant training program.
History

A history was taken from each patient in questionnaire 
format. The history included information pertaining to 
demographics, medical history, military background, 
work experience, hand dominance, and the amount of 
time using a computer.
Physical Examination

As part of the evaluation process, the physical (screen-
ing) examination of each participant included assess-
ment of active range of motion, manual muscle tests, 
sensory evaluation, refl ex testing, and select special 
tests.19,20 Specifi cally, active range of motion was as-
sessed for the cervical spine, shoulders, elbows, wrists, 
and hands. Manual muscle testing was performed for all 
major muscle groups in both upper extremities. Sensory 
assessment was determined with light touch, vibration, 
and pain/pin prick assessment of the bilateral upper ex-
tremities. Light touch and pin prick sensation included 
the bilateral C4-T1 dermatomes. Vibration sensory 
testing was conducted using the Biothesiometer (Bio-
medical, Newbury, Ohio). Testing was performed at the 
dorsal 1st metacarpal and distal tip of the thumbs, long 
fi ngers, and middle fi ngers. Muscle stretch refl exes (also 
known as deep tendon refl exes) were obtained from the 
biceps brachii, brachioradialis, and triceps in the upper 
extremities. Upper extremity pathological refl exes were 
assessed with the Hoffman sign.
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Last, the special tests of Tinel’s sign of median and ul-
nar nerves at the wrist, Tinel’s sign of the ulnar nerve at 
the elbow, Phalen’s test, and the assessment of the radial 
pulses during positional changes of the upper extremi-
ties and neck (Adson’s maneuver) were examined.19,20 
Additional special tests of the median and ulnar nerves 
were performed on both upper extremities of each sub-
ject and included the elbow hyperfl exion test (EHFT) to 
assess for ulnar neuropathy at the elbow,21 upper limb 
neural dynamic testing (ULNDT) to determine irritation 
of the cervical nerve roots or upper extremity nerves,22 
and wrist ratio tests that determines the ratio of both the 
anterior-posterior and medial-lateral widths measured at 
the distal crease of the wrist.23-25

Nerve Conduction Studies

At the time of volunteer solicitation, potential subjects 
were instructed to abstain from exercising for 1 hour 
prior to testing. Skin temperature at the wrist was mea-
sured using a digital thermometer model TM99A (Coo-
per Instrument Corporation, Middlefi eld, Connecticut), 
and was maintained at or above 32ºC. If skin tempera-
ture fell below this value, the wrist, hand, and forearm 
were rewarmed with warm towels.

The Cadwell Sierra LT electromyograph and stimula-
tor (Cadwell Laboratories, Inc, Kennewick Washington) 
were used to measure the compound motor action poten-
tial (CMAP) and sensory nerve action potential (SNAP) 
latencies and amplitudes. The stimulating current was 
a monophasic pulse 0.1 millisecond long. The oscillo-
scope was set to a sweep duration of 2.0 milliseconds 
per division and a gain of 20 μV per division for the 
SNAPs. For the CMAPs, the oscilloscope was set to a 
sweep duration of 2.0 milliseconds per division and a 
gain of 5 mV per division. The fi lter settings were 10 Hz-
10 kHz for the motor potentials and 10 Hz-2 kHz for the 
sensory potentials. The sensory latency was measured 
at the negative peak of the SNAP, and the amplitude was 
measured from negative peak to positive peak. The mo-
tor latency was measured from the negative takeoff of 
the evoked CMAP, while the amplitude was measured 
from the baseline to the negative peak of the evoked re-
sponse. The obtained results were recorded manually 
and on computer printout.

Specifi c details for performing the median and ulnar 
nerve conduction studies (NCS) were presented in a 
study by Harkins et al26 and follow procedures previous-
ly described.15,27-30 The median and ulnar nerve palmar 
and digital distal sensory latencies (DSLs), distal motor 
latencies (DMLs), and conduction velocities were ob-
tained from both upper extremities. All NCS procedures 
included measuring the anatomic course of the nerve: 

median and ulnar palmar DSLs (8 cm), median and ul-
nar digital DSLs (14 cm), and median and ulnar DMLs 
(8 cm). In addition to comparing median nerve palmar 
and digital DSLs, DMLs, and conduction velocities with 
a chart of normal values, comparison studies between 
median and ulnar palmar DSLs, digit DSLs (digit 2 and 
digit 5, digit 4 median/ulnar), and DMLs in the same and 
opposite extremities were obtained. Examination of me-
dian and ulnar latencies in the same extremity and me-
dian and ulnar latencies in opposite extremities has been 
shown to assist in early electrodiagnosis of CTS.27-30

Preventive Guidelines and Exercises for the
Wrist and Hand

Upon completion of the examination, each Soldier re-
ceived information regarding stretching, strengthening, 
resting, and nerve gliding techniques to assist in the pre-
vention of future musculoskeletal injury. The exercises 
focused on the forearm, wrist, and hand. The purpose of 
providing upper extremity exercises (mobility, strength-
ening, and stretching) was to increase these Soldiers’ 
awareness of possible musculoskeletal problems in den-
tal personnel. Additionally, the subjects were advised to 
incorporate these exercises into their professional dental 
assistant practice.

In an effort to ensure consistency across subjects, one 
investigator (N.H.) collected all history data, another 
(S.F.) performed the physical examinations, and a third 
(R.M.) performed all nerve conduction tests. The neural 
conduction assessment of the median and ulnar nerves 
that were performed by researcher R.M. was directly 
monitored by either investigator 4 (D.G.), 5 (S.S.), or 6 
(J.M.). Investigators 4 and 5 are board-certifi ed clinical 
specialists in clinical electrophysiology by the Ameri-
can Board of Physical Therapy Specialties of the Ameri-
can Physical Therapy Association. Investigators 4, 5, 
and 6 are or have been credentialed by the US Army to 
perform clinical electrophysiological testing (NCS and 
EMG studies).
Data Management and Analysis

Descriptive statistics for subject demographics and 
nerve conduction study variables were calculated using 
Statistical Package for Social Sciences (SPSS) software 
version 12.0 (SPSS Inc, Chicago, IL).
RESULTS
History

Fifty-fi ve subjects participated in this study (28 female, 
27 male). The age of the subjects ranged from 18 to 45 
years (mean=24±7 years). Forty-fi ve of the subjects 
were right-handed. All subjects had been in the military 
for at least 3 months with a range of 3 to 180 months 
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(mean=27 months), and had completed basic combat 
training. Three of the subjects had college degrees, 19 
had completed some college work, 31 had a high school 
diploma, and 2 had a GED. Twenty-three subjects were 
active duty Soldiers, 19 Army Reservists, and 13 Army 
National Guardsmen. One subject (No. 49) had previous 
experience as a dental assistant in a civilian setting.

The mean time the subjects spent working on a computer 
was 5 hours per week with a range of 0 to 40 hours per 
week. Fifteen of the subjects played some type of mu-
sical instrument including guitar, violin, clarinet, fl ute, 
piano, and drums. The subjects participated in sporting 
activities an average of 5 hours per week with a range 
of 0 to 30 hours.

When asked to describe their general health, 46 of the 
subjects reported being in excellent/good health and 9 
of the subjects reported fair health. None of the subjects 
reported having a history of neuropathic disease, renal 
disease, peripheral vascular disease, thyroid disease, or 
diabetes. Two subjects reported a history of having ar-
thritis. Fifteen of the subjects responded positively to 
having a problem with their head, neck, or upper ex-
tremities during the previous 6 months prior to data col-
lection. All other subjects denied having any musculo-
skeletal problems in the past 6 months.

The following information was received in response 
to specifi c questions about current pain or symptoms 
in the neck or upper extremity: dull, aching neck pain 
and in the C7-T1 dermatomes (subject 8); cramps in the 
left hand (subject 26); dull, achy pain in the left D3-D4 
fi ngers (subject 37); and numbness and tingling in both 
hands (subject 46).

A review of the subjects’ histories revealed that subjects 
8, 37, and 46 had subjective complaints suggestive of 
median or ulnar dysfunction. Otherwise, there were 
no indicators in the information obtained in the history 
suggesting median or ulnar nerve abnormalities in the 
upper extremities of these dental assistants.
Screening Examination

Active Range of Motion: Two subjects had limited ac-
tive range of motion (AROM). One had limited right 
shoulder internal rotation and one had limited right el-
bow extension and forearm supination. All other sub-
jects had normal AROM of the cervical spine, shoulder, 
elbow, wrist, and hands bilaterally. Cervical quadrant 
tests were determined to be normal without radicular 
symptoms in either upper extremity.

Motor Strength: All subjects were assessed to have nor-
mal (5/5) muscle strength for the neck fl exors, extensors, 
and rotators (C1-5); both upper extremities to include the 
scapula elevators, depressors, protractors, and retractors 
(C1-5); shoulder fl exors, abductors, and external/inter-
nal rotators (C5-6); elbow fl exors and extensors (C5-8); 
wrist fl exors and extensors (C6-8); fi nger fl exors and 
extensors (C7-T1); and hand intrinsics (C8-T1). All up-
per extremity peripheral nerves (motor components) and 
myotomes (C4-T1) were assessed during motor testing.

Sensation: Five subjects had abnormal sensation to light 
touch. Sixteen subjects had abnormal palm to tip light 
touch sensation. Eight subjects had abnormal vibration 
sensation (3 metacarpal, 3 thumb, 1 long fi nger, 1 little 
fi nger). Of the subjects with abnormal sensation, only 3 
subjects had abnormal median nerve fi ndings on elec-
trophysiological testing (subject 37, light touch and pain; 
subject 49, palm to tip light touch; subject 20, abnor-
mal vibration test). Otherwise, all subjects had normal 
peripheral nerves (sensory components) and C4-T1 der-
matome sensory testing results for light touch, pain/pin 
prick, and vibration in both upper extremities.

Muscle Stretch Refl exes (MSRs) and Pathological Signs: 
Two subjects had absent MSRs. One subject had absent 
brachioradialis (C6) MSRs bilaterally, and a second sub-
ject had an absent left brachioradialis (C6) MSR. Oth-
erwise, all subjects displayed present and equal muscle 
stretch refl exes. Pathological signs (Hoffman) were ab-
sent in both upper extremities of all subjects.

Special Tests: Twelve subjects had positive Tinel’s tests 
(3 median nerve at the wrist; 1 ulnar nerve at the wrist; 
8 ulnar nerve at the elbow). Only one subject (No. 26) 
had a positive Tinel’s sign of the median nerve at the 
wrist and abnormal electrophysiological fi ndings in the 
median nerve. Three subjects had positive Phalen’s test 
for the median nerve. One subject had a positive EHFT. 
None of the subjects with a positive Phalen’s test for the 
median nerve or EHFT for the ulnar nerve had abnormal 
electrophysiologic fi ndings on NCS testing. Twenty sub-
jects had positive ULNDTs for the median nerve. Only 
subject 37 had a positive ULNDT for the median nerve 
and abnormal electrophysiologic fi ndings on NCS testing. 
Forty-two subjects (76.1%) had wrist ratios (WR) ≥0.70. 
Four subjects (8, 20, 26, 37) with abnormal WR also had 
abnormal median nerve electrophysiological fi ndings.

Thoracic Outlet Tests: All subjects displayed normal ra-
dial pulses when the upper extremities were tested in the 
3 thoracic outlet syndrome testing positions.19,20
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Other than 5 subjects (8, 20, 26, 37, 
49) who had abnormal fi ndings on 
physical examination and abnormal 
median nerve electrophysiologic 
testing, there were no diagnostic 
indicators or evidence of median 
and ulnar nerve abnormalities in 
either upper extremity of the den-
tal assistants tested during the 
physical examination portion of the 
assessment.
Nerve Conduction Studies

The results of the nerve conduction 
studies are presented in Table 1. The 
values for these electrophysiologi-
cal variables for each subject were 
compared to a chart of normal val-
ues (Table 1). This chart of normal 
values was developed in the Clinical 
Electrophysiological Laboratory of 
Texas Physical Therapy Specialists 
(New Braunfels, Texas), and revali-
dated at the Electrophysiological 
Laboratory, Army-Baylor Univer-
sity Doctoral Program in Physical 
Therapy. The chart of normal val-
ues depicted in Table 1 is similar to 
other charts of normal values.27-30

A comparison of the results of the 
study with the chart of normal val-
ues determined that 4 subjects (8, 20, 37, 46) had elec-
trophysiologic evidence of median mononeuropathy at 
or distal to the wrist (Table 2).

Interestingly, when comparison studies between the me-
dian and ulnar palmar DSLs, digital DSLs, and DMLs 
in the same and opposite extremities, and the digit 4 me-
dian/ulnar comparison study in the same extremity were 
assessed, electrodiagnostic abnormalities of the median 
nerve at or distal to the wrist in an additional 2 subjects 
(26, 49) were revealed (Table 2).

Six of the 55 subjects (11%) presented with abnormal 
electrophysiologic values suggestive of median monon-
europathy at or distal to the wrist. Five of the subjects 
had abnormal electrophysiologic values in both hands. 
Three of the subjects (8, 20, 37) had electrophysiolog-
ic abnormalities of both the motor and sensory fi bers 
, and three (26, 46, 49) had abnormal fi ndings in only 
the sensory fi bers (Table 2). Five of the 6 subjects had 
clinical examination fi ndings consistent with the elec-
trophysiological fi ndings. (Tables 3 and 4) The ulnar 

nerve electrophysiologic assessment was normal in all 
subjects.
COMMENT

To our knowledge, no studies have used histories, physi-
cal examinations, and NCS to assess the status of the 
median and ulnar nerves in Soldiers enrolled in a dental 
assistant course. A thorough history and physical ex-
amination are considered essential screening tools for 
detecting signs and symptoms of peripheral neuropa-
thy.28-30,32-34 Nerve conduction measurement is often per-
formed on the median and ulnar nerves to determine 
whether certain entrapment neuropathies are present.28-42 
Nerve conduction measurement is considered the gold 
standard when assessing the electrophysiologic status of 
the peripheral nerve.28-42

Of the 55 Soldiers in the dental assistant course that 
participated in the study, 11 hands (10%) in 6 subjects 
(11%) had electrodiagnostic abnormalities of the median 
nerve at or distal to the wrist. Subject 8 was an 18-year-
old right hand dominant (RHD) male who worked in 

Table 1. Mean, standard deviation, and range of values for neural conduction mea-
surements.

Right Upper
Extremity

Left Upper
Extremity

Normal
Values

Mean SD Range Mean SD Range
Median Nerve

Motor
DML (milliseconds) 3.5 0.4 2.8-4.6 3.5 0.5 2.7-5.5 <4.2
Amp CMAP (mV) 9.0 2.2 5-16 8.7 2.9 5.0-17 >5
MNCV BE - W(m/sec) 59 4.1 50-67 59 4.1 51-67 >50

Sensory
Palmar DSL (ms) 1.9 0.2 1.6-2.4 1.9 0.2 1.5-2.9 <2.2
Palmar Amp SNAP (μV) 117 41.9 20-200 103 41.8 23-200 >15
2 Digit DSL (milliseconds) 3.0 0.2 2.5-3.6 2.9 0.3 2.5-4.0 <3.5
2 Digit Amp SNAP (μV) 31 12 15-66 28 10.5 16-55 >15

Ulnar Nerve

Motor
DML (milliseconds) 2.8 0.3 2.2-3.4 2.8 0.3 2.3-3.3 <3.6
Amp CMAP (mV) 9 2.5 5-17 8 2.3 5-14 >5
MNCV BE - W (m/sec) 64 4.1 54-73 62 4.4 51-74 >50
MNCV AE - BE (m/sec) 67 5.6 54-77 65 6.2 52-76 >50

Sensory
Palmar DSL (milliseconds) 1.7 0.1 1.5-2.1 1.7 0.1 1.5-2.1 <2.2
Palmar Amp SNAP (μV) 44 27.0 15-153 48 26.8 16-130 >10
5 Digit DSL (milliseconds) 2.8 0.2 2.5-3.5 2.9 0.2 2.5-3.2 <3.5
5 Digit Amp SNAP (μV) 23 6.8 14-52 26 10.8 12-79 >10

Glossary
AE–above elbow DSL–distal sensory latency
Amp–amplitude MNCV–motor nerve conduction velocity
BE–below elbow SNAP–sensory nerve action potential
CMAP–compound motor action potential W–wrist
DML–distal motor latency

CLINICAL AND ELECTRODIAGNOSTIC ABNORMALITIES OF THE MEDIAN NERVE
IN US ARMY DENTAL ASSISTANTS AT THE ONSET OF TRAINING



 July – September 2012 77

THE ARMY MEDICAL DEPARTMENT JOURNAL

the fast food industry prior to joining the 
military. He regularly played the guitar 12 
hours/week and worked on the computer 
for 21 hours/week. The subject complained 
of a dull, aching pain in the bilateral C7-
T1 dermatome but had no other symptoms 
suggestive of median mononeuropathy at 
or distal to the wrist. Physical examination 
determined that the patient’s bilateral wrist 
ratios were >0.70, but otherwise there were 
no fi ndings on the physical examination 
suggestive of a median mononeuropathy. 
During NCS testing, subject 8 had bilateral 
median mononeuropathy at or distal to the 
wrist that affected both the motor and sen-
sory fi bers.

Subject 20 was a 45-year-old RHD male 
who had been a mail carrier before enter-
ing the military and had been worked in 
the military for 8 years prior to the den-
tal assistant course as an infantryman, 
mechanic, and vehicle operator. He had 
no symptoms including pain, numbness/
tingling, or weakness in bilateral upper 
extremities (BUE). However on physical 
examination, the subject displayed an ab-
normal left wrist ratio (>0.70), decreased 
vibration sensation on the right metacarpal 
area, and decreased vibration sensation on 
the left D1-D2-D3. He had bilateral median 
mononeuropathy at or distal to the wrist 
affecting both motor and sensory fi bers on 
the left and motor fi bers only on the right.

Subject 26 was a 21-year-old left hand dom-
inant (LHD) female who had a 3-month 
history of bilateral hand cramping and a 
family history of arthritis and CTS. The subject did not 
list any previous occupations before entering the mili-
tary 3 months prior to the testing session. Physical ex-
amination determined that this subject had an abnormal 
bilateral wrist ratio (>0.70), and a positive Tinel’s sign 
over the right median nerve at the wrist. The subject 
had early bilateral median mononeuropathy at or distal 
to the wrist of the sensory fi bers based on comparison 
studies. Subject 26 also had a positive Tinel’s sign of the 
right ulnar nerve at the wrist, but NCS studies of the 
right ulnar nerve were normal.

Subject 37 was a 39-year-old LHD male who has been a 
medic in the Army National Guard for 13 years. Prior to 
entering the military, subject 37 had been an ambulance 
and rescue worker. Subject 37 had a 6-month history of 

a dull, aching pain in the left D3-D4. Physical examina-
tion revealed an abnormal bilateral wrist ratio (>0.70), 
abnormal sensation to light touch and pinprick in the 
left C6 dermatome, and an abnormal bilateral ULNDT 
examination. The subject had bilateral median monon-
europathy at or distal to the wrist affecting both motor 
and sensory fi bers. The subject had normal NCS studies 
of both ulnar nerves.

Subject 46 was a 29-year-old RHD male who had no cur-
rent symptoms in BUE but stated occasional numbness 
and tingling in both hands prior to joining the military 6 
months before the exam. In civilian life, the subject was 
an electrician and played the guitar approximately one 
hour per week. He had no fi ndings on physical examina-
tion to suggest a bilateral median mononeuropathy at or 

Table 2. Subjects with positive fi ndings on neural conduction comparison 
studies.

Palmar DSL* Digital DSL*

Subject Hand Median Ulnar Difference Median Ulnar Difference

8
R 2.3 1.7 0.6 3.4 2.9 0.5
L 2.3 1.7 0.6 3.4 3.0 0.4

20
R 2.2 1.6 0.6 3.2 2.7 0.5
L 2.3 1.7 0.6 3.4 2.8 0.6

26
R 2.2 1.6 0.6 3.4 2.8 0.6
L 1.9 1.6 0.3 3.1 2.8 0.3

37
R 2.4 1.9 0.5 3.5 2.9 0.6
L 2.9 1.8 1.1 4.0 2.9 1.1

46
R 2.4 1.6 0.8 3.6 2.9 0.7
L 2.2 1.8 0.4 3.3 2.7 0.6

49
R 2.1 1.6 0.5 3.5 2.9 0.6
L 1.9 1.7 0.2 3.0 3.0 0.0

DML* D4 DSL*
Subject Hand Median Ulnar Difference Median Ulnar Difference

8
R 4.6 2.8 1.8 3.6 2.8 0.8
L 4.5 2.9 1.6 3.4 3.3 0.1

20
R 4.3 2.7 1.6 3.3 2.9 0.4
L 4.3 2.7 1.6 3.6 2.6 1.0

26
R 3.7 2.7 1.0 3.3 2.8 0.5
L 3.5 2.9 0.6 3.4 2.7 0.7

37
R 4.3 2.8 1.5 3.6 3.1 0.5
L 5.5 2.9 2.6 4.3 3.1 1.2

46
R 4.2 2.6 1.6 3.6 2.9 0.7
L 3.8 2.6 1.2 3.5 2.7 0.8

49
R 4.2 2.5 1.7 3.3 2.9 0.4
L 3.6 2.6 1.0 3.0 2.8 0.2

*All units are milliseconds.
DSL indicates distal sensory latency. DML indicates distal motor latency.
Notes:

Prolonged DSL (palmar and digit) difference ≥0.6 (normal ≤0.5)
Prolonged D4 median/ulnar difference ≥0.7 (normal ≤0.6)
Prolonged median D2 DSL ≥3.7 (normal ≤3.6)
Prolonged DML difference ≥1.1 (normal ≤1.0)
Prolonged median palmar DSL ≥2.3 (normal ≤2.2)
Prolonged DML ≥4.3 (normal ≤4.2)
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distal to the wrist. Subject 46 had a right median monon-
europathy at or distal to the wrist affecting the sensory 
fi bers (prolonged palmar DSL), and an early left median 
mononeuropathy affecting the sensory fi bers based on 
comparison studies.

Subject 49 was an 18-year-old RHD female and was the 
only soldier in the study that had prior experience and 
work history (2 years) as a civilian dental assistant. She 
had no symptoms in BUE. On physical examination, she 
had no fi ndings suggestive of median mononeuropathy, 
but had abnormal sensation to light touch of the right D5 
and a positive Tinel’s sign of the right ulnar nerve at the 
elbow. NCS studies of the right ulnar nerve were normal. 
On NCS testing, subject 49 had an early right median 
mononeuropathy at or distal to the wrist affecting only 
the sensory fi bers based on comparison studies.

Four of the 6 subjects with abnormal electrophysiologi-
cal fi ndings of median mononeuropathy at or distal 
to the wrist had a wrist ratio ≥0.70. It is important to 
note that 42 subjects (76%) had an abnormal wrist ra-
tio ≥0.70, but only 3 subjects had clinical electrophysi-
ologic evidence of median mononeuropathy at or distal 
to the wrist and abnormal wrist ratios. There is growing 
evidence suggesting that wrist anatomy may predispose 
individuals to carpal tunnel syndrome.23-25 Specifi cally, 
3 separate studies have identifi ed that “square-shaped” 
wrists, or wrists with larger wrist ratio indexes (>0.67-
0.70), appear to be predisposed to CTS.23-25 To obtain 
the ratio both the anteroposterior (AP) and mediolateral 
(ML) widths are measured at the distal crease of the 
wrist. The wrist ratio is then calculated by dividing the 
AP width by the ML width. A 2005 study revealed that 
this measure was both reliable and sensitive for deter-
mining the presence of electrodiagnostically confi rmed 

CTS.24 Other than the wrist ratio, there were no 
other consistent physical exam fi ndings across 
subjects in this study.

In this population of Soldiers entering the dental 
assistant training program, 5 of the 6 subjects with 
electrophysiologic evidence of median mononeu-
ropathy at or distal to the wrist had prior occupa-
tions both in the civilian and military workforce. 
Subject 8 worked in the fast food industry; sub-
ject 20 was a mail carrier (civilian) and an infan-
tryman, mechanic, and vehicle operator in the 
military; subject 37 worked as an ambulance and 
rescue worker; subject 46 was an electrician; and 
subject 49 was the only subject in this population 
with experience as a civilian dental assistant. It 
appears that these subjects with electrophysiolog-
ic evidence of median mononeuropathy at or dis-

tal to the wrist may indeed be pre-exposed to disorders 
that affect people performing intensive work with their 
hands.1-3

Three of the subjects (8, 46, 49) had known risk factors 
for developing median mononeuropathy at or distal to 
the wrist. Subject 49 had previous civilian dental experi-
ence. Median mononeuropathies at or distal to the wrist 
have previously been reported in the dental assistant 
population.12,13,15,16 Two subjects (8, 46) played musical 
instruments (guitar), and there is evidence to support 
that guitarists are susceptible to having median monon-
europathies at or distal to the wrist.43 It is interesting to 
note that if we exclude the 3 subjects with known risk 

Table 3. Symptoms and history of subjects with electrophysiologic 
evidence of median mononeuropathy at or distal to the wrist.

Subject

(+NCS) 

Symptoms Duration of
Symptoms

Patient History

8
(R/L)

Dull, achy pain in C7-T1 
dermatome bilaterally Unknown Guitar player, worked in 

fast food industry

20
(R/L) None N/A

Mail carrier; previous 
military: infantry, mechanic, 
and vehicle operator

26
(R/L)

Cramps in left hand 
intrinsics 3 months Family history of CTS and 

arthritis
37

(R/L)
Dull, achy pain in left 
middle/ring fi ngers 6 months Ambulance and rescue 

worker

46
(R/L)

No current symptoms;

N/T in hands prior to 
joining military

N/A
Family history of CTS; 
previous work history as 
electrician, guitar player

49
(R) None N/A Dental assistant; waiter

NCS indicates nerve conduction studies. CTS indicates carpal tunnel syndrome.

Table 4. Physical examination fi ndings on subjects with elec-
tyrophysiologic evidence of median monomeuropathy at or 
distal to the wrist.

Subject Dominant
Hand

+NCS Physical Exam Findings

8 R B R&L wrist ratio ≥0.70 

20 R B

Left wrist ratio ≥0.70; right 
metacarpal abnormal vibration; 
left metacarpal/thumb/long & 
little fi nger abnormal vibration

26 L B

R&L wrist ratio ≥0.70; right 
abnormal ROM; right Tinel’s 
median nerve at wrist & ulnar 
nerve at wrist 

37 L B
R&L wrist ratio ≥0.70; abnormal 
sensation left C6 dermatome; 
R&L ULNDT

46 R B no positive fi ndings

49 R R
Right abnormal palm-to-little-
fi ngertip light touch; right Tinel’s 
ulnar nerve at elbow

NCS indicates nerve conduction studies. R&L indicates right and left.
ULNDT indicates upper limb neural dynamic testing.
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factors, the prevalence of median mononeuropathy at or 
distal to the wrist is reduced to 5.45%, which is consis-
tent with previous reports on the general population.44

In a population such as the Soldiers enrolled in a den-
tal assistant training program that were studied here, it 
is reasonable to expect that subclinical upper extremity 
mononeuropathies secondary to repetitive overuse may 
be present. In the early stages of a mononeuropathy of 
this type, many individuals with a clinically detectable 
problem are not aware that their neural function has 
been impaired.44 Atroshi et al44 examined 125 asymp-
tomatic controls with NCS of the median nerves and 
they reported that 18% (n=23) had electrophysiological 
evidence of carpal tunnel syndrome.

Atroshi et al44 stated that the estimation of the prevalence 
of carpal tunnel syndrome in a general population may 
contribute to the early diagnosis and effective treatment 
of subjects and provide useful data for the interpretation 
of results that estimate the prevalence of carpal tunnel 
syndrome in specifi c occupational groups. Franzblau 
and Werner45-47 further suggest that performing NCS 
on individuals without symptoms of carpal tunnel syn-
drome is important because it permits the assessment of 
the overall relationship between the electrophysiologi-
cal properties of the nerve and other clinical features of 
carpal tunnel syndrome. Although no strong evidence 
exists regarding the prevention or progression of CTS, 
it makes sense, theoretically, to identify a problem early, 
where a minor intervention, such as a resting night splint 
or ergonomic changes in the work environment, might 
rectify the dysfunction.45-47

A valuable extension of this study would be evaluation 
of these dental assistants as they progress through their 
dental health careers and to reevaluate these dental as-
sistants in 5 to 10 years to determine whether these indi-
viduals who presented with early electrodiagnostic ab-
normalities of median nerve at or distal to the wrist later 
develop symptomatic carpal tunnel syndrome. Future 
research should include the development of more accu-
rate diagnostic tests performed during the physical ex-
amination to determine the presence of median monon-
europathy at or distal to the wrist. Since the majority of 
current evidence is based on individuals already being 
symptomatic, a larger study of the general population 
would be required to more accurately determine preva-
lence. Last, a longitudinal study should be conducted to 
determine if there is a relationship of physical examina-
tion fi ndings as predictors for development of CTS. This 
could be developed into an occupational screening tool 

that would identify individuals at greater risk. Additional 
long-term prospective studies examining the prevalence 
and prevention of upper extremity disorders, to include 
carpal tunnel, appear to warrant further investigation.

CONCLUSION

This descriptive study examined a sample of 55 US Army 
Soldiers who were enrolled in a training program to be-
come dental assistants for the presence of median and ul-
nar neuropathies. Six of the 55 subjects (11%) presented 
with abnormal electrophysiologic values suggestive of 
median mononeuropathy at or distal to the wrist. Five of 
the subjects had abnormal electrophysiologic values in 
both hands. Five of these 6 subjects had clinical exami-
nation fi ndings consistent with the electrophysiological 
fi ndings. The ulnar nerve electrophysiologic assessment 
was normal in all subjects sampled.

The prevalence of median mononeuropathies in this 
sample of Soldiers at the onset of training to become 
dental assistants is greater than 5% prevalence reported 
in previous healthy populations and is less than 26% 
prevalence in previous research examining Army dental 
assistants with dental work experience. These fi ndings 
suggest that nerve conduction comparison studies may 
provide sensitive measures and early indicators for de-
tecting early median nerve compromise at or distal to 
the wrist. Additional prospective research is required 
to validate our fi ndings and determine the factors that 
are predictive of activity limitations and participation 
restrictions in dental assistants who develop carpal tun-
nel syndrome.
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