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Abstract

Background: Evaluation of the ulnar nerve at the elbow is one of the most challenging areas in electrodiagnosis.
The goal of this study is to determine the changes in motor and sensory nerve conduction velocity (NCV) of the
ulnar nerve at the elbow area in different angles of the elbow flexion and also to define the optimum angle at
which there is an ideal correlation between the elbow across and below NCVs of the ulnar nerve.

Methods: Motor and sensory NCVs of the ulnar nerve were studied in 50 able-bodied subjects (100 limbs below
and across the elbow segments to determine the effect of 5 different angles of the elbow (0°, 45°, 90°, 110° and
135° of the elbow flexion) on NCV changes of the ulnar nerve. At each angle, the elbow NCVs were compared
with below and across segments.

Results: At 0° of the elbow flexion, the across elbow NCVs were slower than the below elbow segments and at
45° there was no statistical difference between below and across elbow NCVs. At each subsequent angles of the
elbow flexion, there was an increment in motor and sensory NCVs for the across compared to below elbow seg-
ment (P<0.05). This increment rose as the degree of flexion increased. So the most erroneous increment was
found at 135° of the elbow flexion.

Conclusion: Since elbow flexion at 45° was found to be the position of the least variation in motor and sensory
NCVs between the across and below elbow segments, this position of the elbow flexion seems to be the ideal
angle during the nerve conduction study of the ulnar nerve at the elbow area. In this position, the upper limit of

normal difference between the across and below elbow motor NCVs (mean+2SD) was calculated 8 m/sec.
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Introduction

Ulnar nerve compromise about the ebow region is sec-
ond only to carpa tunnd syndrome with respect to the
frequency of occurrence regarding focal neuropathies in
the upper limb.*? Evauation of the ulnar nerve a the
ebow is one of the most chdlenging aress in dectrodi-
agnosis.®* The most uncertainty begins as the patient is
prepared for the test and is in the proper position of the
dbow during nerve conduction studies (NCS).2**! Ac-
cording to the convoluted nature of the ulnar nerve a
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the dbow, evduation of the nerve length in this area by
surface measurement does not properly refledt the true
anatomic length of the nerve™®™ On the other hand, the
anatomic length of the ulnar nerve at the dbow will
change with variation in degrees of the ebow flexion. In
previous studies there were a lot of controversies about
the ideal position of the dbow during NCS2*"***" and
even some studies have denied the effect of the dbow
pasition on nerve conduction veodty (NCV) of the ul-
nar nerve a the dbow area ! This study is designed to
determine the idedl position of the ebow in able-bodied
subjects & which skin distance measurement more accu-
ratdy refleds the true length of the nerve and dso the
ided position of the dbow flexion where there is the
least disproportion between the across dbow (AE) and
bdow ebow (BE) mator and sensory NCV's of the ulnar
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nerve. For this reason motor and sensory NCVs of the
ulnar nerve a the dbow area were measured in 5 differ-
ent positions of the dbow (0°,45°,90°,110°,135° of dbow
flexion) and compared with forearm NCV's.

Materials and Methods

50 able-bodied persons (100 limbs) between 20-40 years
(mean 3lyears) sarved as the subjects (32 men and 18
women). Exdusion criteria induded a history of radicu-
lar pain, paresthesa or numbness, repetitive manua
work, dgarette smoking >5 years,™® tinnd sign and un-
stable ulnar nerve at retrocondylar groove. No vol unteer
was found to have any systemic disease known to affect
NCV. Surface recording dectrodes mounted on a plastic
bar were applied on more prominent parts of the abduc-
tor digiti minimi musde (for motor responses) and the
fifth digit (for sensory responses). The interd ectrode
distance was constant and 4 centimeters from center to
center. The ground dectrode was located on the dorsum
of the hand. Three landmarks were made on the skin for
stes of stimulation as folows: A. 8cm (motor) and
14cm (sensory) from active recording dectrode, B. 4cm
distal and C. 6cm proximd to the line connecting the
medial epicondyle to the dlecranon process; approxi-
meating the pathway of the ulnar nerve a the dbow area.
All subjects were tested in supine position with the
shoulder abducted to 90 degrees and forearm supinated
and wrist in neutrd position. Then the dbow was ad-
justed in each 5 prescribed positions and motor and sen-
sory NCV's were measured for AE segment. To prevent
any changes in the dbow angle during each phase of the
test, a modified hinged ebow splint that could be locked
in each prescribed angles was gpplied. In eech angle of
the flexion, the distance between two proxima stimula-
tion landmarks (B &C) was re-measured and corrected
if necessary. Thus the AE sagment was aways
10cm.The onset motor and pesk sensory latencies were
goplied to cdculae NCVs. A standard dinica Toennies
dectrodiagnostic device modd “Neuroscreen” was ap-
plied to obtain data and dl the responses were obtained
with supra-maximal stimulation of 0.1 mysec pulse dura:
tion. Skin digance was messured using a measuring
tape and skin temperature was checked in all sequences.

Results

The mean and standard deviation of motor and sen-
sory NCVs in different angles are shown in Fig 1,
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Table 1: The Mean and SD for ulnar motor NCVs at
the elbow area in different angles of the elbow flexion.

Angle (degree) Mean (m/sec) SD

0 54.0 6.0
45 57.9 6.7
90 59.8 6.5
110 60.8 6.1
135 63.4 6.0

Table 2: The Mean and SD for ulnar sensory NCVs at
the elbow area in different angles of the elbow flexion.

Angle (degree) Mean (m/sec) SD

0 56.7 7.5
45 59.8 7.8
90 62.7 7.9
110 64.6 7.8
135 67.0 7.9
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Fig 1: Mean motor &sensory NCVs of ulnar nerve at
different angles of elbow flexion

Tables 1 and 2. The mean conduction velodities of the
ulnar nerve for BE area were dso calculated 58.5+6.3
m/sec for motor and 60.3+6.5 m/sec for sensory
NCVs. As shown in the tables, at O degree of the d-
bow flexion (edbow Extended) the mean motor and
sensory NCV's of AE segment were slower than those
of BE segment. At 45° of the ebow flexion, there was
no statistical difference between the NCV of AE and
BE segments in both motor and sensory NCVs
(P>0.05). At each subsequent angles of the ebow flex-
ion, there was an increment in AE motor and sensory
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NCVs compared to BE segments (P<0.05). This in-
crement rose as the degree of flexion increased.

Based on diagram 1, it can be seen that motor and
sensory NCVs of AE segment increased significantly
with the ebow flexion and the lowest and highest
NCVs were seen  in 0 and 135 degrees of the elbow
flexion, respectivdy. The changes in the sensory
NCVs with the elbow flexion were similar to motor
NCVs in direction but grester in amounts of varia-
tions as compared to changes in motor NCVs. The
position of the elbow flexion a which there was the
least variation between AE and BE segments for both
sensory and motor NCV's was at 45° (Tables). At this
angle, the mean motor and sensory NCV's were calcu-
lated 57.9+6.7 m/sec and 59.8+7.8 m/sec, respec-
tively for AE segment.

Discussion

The ulnar nerve compromise about the elbow area has
numerous etiologies.®*?**' |ts most rdiable eec-
trodiagnostic finding is slowing of the ulnar motor
NCV to less than 50 m/sec at the across ebow area
while recording from abductor digiti minimi mus-
cle'*? Another diagnostic criteriais adecreasein AE
NCV more than 10 m/sec compared to the forearm
NCV.?# The most chadlenging problem in this area
is the proper position of the elbow during a study.?
Harding and Halar showed that the across ebow
length of the ulnar nerve changes with increase in the
elbow flexion in cadavers.” In our study, a slowing of
AE NCV compared to BE segment was observed in
full extension that is similar to other findings.” This find-
ing seems to be due to disproportionate measurement of
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