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Background: Local corticosteroid injection (LCI) for the treat- 
ment of carpal tunnel syndrome (CTS), using the classic 
method, is usually associated with improvement in different 
electrophysiologic parameters of the median nerve. However, 
there is no correlation between the clinical response and 
these electrophysiologic parameters. 
Objectives: To evaluate the effect of our novel approach of 
LCI for the treatment of CTS on repeated electrophysiologic 
studies of the median nerve.
methods: Patients with symptomatic CTS with duration of 
symptoms of less than 1 year were offered an LCI of 12 mg 
methylprednisolone acetate using a novel approach and 
asked to repeat the electrophysiologic study one month 
later. Pearson correlation test was used to correlate between 
the difference of similar electrophysiologic parameters and 
duration of favorable clinical response and also between the 
differences among themselves.
results: Thirteen patients completed the study and 25 
hands were injected. Improvement in median distal sensory 
and motor latency was noted in 61% and 75% of the hands 
respectively. There was no correlation between duration of 
clinical response and the differences of either the distal 
latency (sensory or motor) or the amplitude. There was also 
no correlation between the differences of motor median 
distal latency and sensory median distal latency.
conclusions: LCI at the carpal tunnel using our approach is  
also associated with favorable electrophysiologic results 
similar to what has been reported using the classic approach.
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aBstract:

KeY wOrDs:

LCI = local corticosteroid injection
CTS = carpal tunnel syndrome

l ocal corticosteroid injection is a proven modality for symp-
tomatic relief of carpal tunnel syndrome [1]. The duration 

of this relief is variable, lasting in a significant proportion of 
patients for more than 18 months in some studies [2]. Even 
when compared with surgical decompression, some studies 
have shown that LCI is superior to surgical decompression for 
the symptomatic relief of CTS over the short term. After 1 year, 
LCI is as effective as surgical decompression [1].

Usually 15–40 mg of methylprenisolone acetate (Depo-
Medrol®, Pfizer) is injected just ulnar to the tendon of the 
flexor carpi radialis at a distance ranging from 0 to 4 cm 
proximal to the first crease of the wrist [3-6]. Other types 
of steroids have also been used [7-10]. The procedure is 
relatively safe; however, although relatively rare, the feared 
risk is median nerve injury. In one study on the safety of the 
classic procedure, the authors, who work a busy service, did 
not find even a single case of median nerve injury during 
10 years of applying this procedure [11]. There are several 
different recommendations in the literature for the avoidance 
of median nerve injury, such as injecting as close as possible 
to or even through the flexor carpi radialis tendon, and far 
from the palmaris longus tendon [12]. 

Repeated nerve conduction measurements after LCI 
using the classic method showed improvement in different 
electrophysiologic parameters [5-10]. These studies were per-
formed at different times, including 0.5, 1.5, 2, 3, 4, 4.5 and/
or 6 months following the injection, and at every time point 
the nerve conduction parameters were better than at baseline. 
In most of the studies there was no correlation between the 
clinical response and the electrophysiologic parameters. 

We previously reported a novel approach with LCI for the 
treatment of CTS with comparable favorable effects in terms 
of relief of numbness [13]. With this approach we use a 29G 
needle and inject 12 mg of Depo-Medrol 2–3 cm distal to the 
wrist crease between the hypothenar and thenar prominences. 
The advantages of our approach is its simplicity, quickness, 
convenience for both patient and doctor, and far less pain 
severity – all of which enable even general practitioners to 
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use this approach after observing it once or twice. Another 
advantage of our approach is that much lower doses of Depo-
Medrol are required. The median nerve lies deep below the 
site of the injection, and to date no median nerve injury has 
occurred at our service.

In the present study we evaluate prospectively the param-
eters of repeated electrophysiologic studies of recently diag-
nosed patients with symptomatic CTS who were treated with 
local steroid injection using our novel approach; we also cor-
relate between the clinical response and the electrophysiologic 
parameters.

Patients anD methODs

Recently diagnosed symptomatic patients with CTS and hand 
numbness for less than 1 year were offered an injection of 

Depo-Medrol using the novel approach and asked to repeat 
the electrophysiologic study of nerve conduction 1 month 
after the injection. If the patient agreed and there was no 
evidence of inflammatory or mechanical joint problem at the 
wrist, and no hypothyroidism, diabetes mellitus, pregnancy, 
previous surgery or steroid injection at the carpal tunnel site, 
an injection of 12 mg Depo-Medrol was administered with 
0.2 ml of 1% lidocaine about 2 cm distal to the wrist crease 
between the thenar and hypothenar muscles using a syringe 
with a 29 gauge 9/16'' built-in needle (Insumed, Italy) [13]. 
These patients were followed prospectively and telephoned 
every week after the injection in the first month and every 4 
weeks thereafter. They were questioned regarding ameliora-
tion of the numbness and asked to grade the numbness as fol-
lows: the same, mild improvement, remarkable improvement, 
disappearance of numbness, or worsening of numbness. An 
answer of either "remarkable improvement" or "disappear-
ance of numbness" was considered a favorable response. 
These patients were asked to repeat the electrophysiologic 
study 1 month after the injection at the same institution using 
the same machine.

The electrophysiologic studies were performed with stan-
dard surface electrode placements. Nerve conduction studies 
were considered diagnostic for CTS if the median distal sen-
sory latency was > 3.4 ms in some laboratories and > 3.7 ms 
in others, or if the median distal motor latency was > 4.5 ms. 
Since the conduction velocity of sensory median nerve in most 
of the labs (where our patients underwent their studies) was 
calculated indirectly, we did not include it in our results. 

This study was approved by the Helsinki Committee of 
the Nazareth Hospital and a consent form was signed by all 
the patients.

For correlation between the favorable clinical response and 
the differences between the same parameters obtained after and 
before the local steroid injection we used Pearson’s correlation 
test. The same test was used to correlate between the differences 
of similar electrophysiologic parameters in the sensory side with 
those on the motor side of the median nerve: patient # 22 in the 
sensory side [Figure 1] and patient # 8 on the motor side [Figure 
2]; both were excluded from the test due to extreme results. 

results

The study group comprised 13 patients and all of them com-
pleted the study. The patients included 11 females. The mean 
age of the patients was 51.01 ± 13.6 years (range 30–73 years). A 
total of 25 hands were injected. In one hand, the study on sen-
sory median nerve was not completed and in another patient 
the study was not repeated on the left hand; thus, complete 
studies on sensory median nerve were done on 23 hands and 
on the motor component on 24 hands. The mean duration of 
hand numbness at the time of injection was 5.76 ± 4.01 months 

Figure 1. Correlation between differences of values of median distal sensory latency 
(after and before steroid injection) (ms) (black bar), amplitude (mV) (white bar) 
and duration of favorable response (months) (grey bar) among the different hands 
(X-axis)

Figure 2. Correlation between differences of median distal motor latency (between 
values after and before steroid injection) (ms) (black bar), amplitude (mV) (white bar) 
and duration of favorable response (months) (grey bar) among the different hands 
(X-axis)
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pressure release. The similar improvement in electrophysi-
ologic parameters following surgery supports this notion. We 
do not yet know the range of spread of these steroids along 
the carpal tunnel, but it seems that with our approach at least 
some of the injected steroids reach the entrapment area of 
the median nerve. Studies addressing the spread of injectable 
steroids along the carpal tunnel are needed.

As with our previous experience, our approach was well 
tolerated and safe. One patient reported remarkable pain at 
the site of the injection without symptoms or signs of median 
nerve injury, which resolved spontaneously after 2 days. 

As in the classic approach we also found no correlation 
between the clinical response and the difference in electro-
physiologic parameters. The pathophysiology of symptoms 
of CTS and its relation to the electrophysiologic findings is 
still poorly understood [16] and more studies are needed to 
better understand the mechanism behind the symptomatol-
ogy of CTS. Lack of correlation was also found between the 
differences in distal latencies of the sensory and motor sides 
of the median nerve in contrast to amplitudes.

There are two main shortcomings of our study: the small 
sample of hands and the lack of statistics regarding sensory con-
duction velocity measurements of the median nerve. However, 
due to the uniqueness of our approach and the usefulness of 
other electrophysiologic parameters, we believe that the data 
obtained in our study are important enough to be reported.
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(range 1.5–12 months); however, the mean time period from 
the first electrophysiologic study to the time of injection was 
19.77 ± 12.01 days (range 2–39). In all the hands except for two 
(92%) there was a favorable response (remarkable or complete 
resolution of hand numbness) after the injection for different 
periods. The favorable response rate after 1 month was 74%. 
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months (range 0.3–17). One patient reported remarkable pain 
following the injection at the injection site that lasted for 2 days 
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response at 1 month follow-up. Figure 1 shows the values of dif-
ference of distal latency and amplitude at the sensory median 
nerve between the second and the first electrophysiologic stud-
ies compared to the duration of favorable clinical response of 
each hand. Figure 2 shows the same values but at the motor 
median nerve. Using the Pearson test there was no correlation 
between the difference of any electrophysiologic parameters 
that were measured (sensory or motor) and duration of favor-
able clinical response. Neither was there a correlation among 
the differences of distal latency between the sensory and motor 
sides of the median nerve [Table 1]; however, a correlation was 
found between amplitudes.

DiscussiOn

Our results again show the favorable clinical effects (in terms 
of hand numbness at least) of LCI for the treatment of carpal 
tunnel syndrome using our approach. Yet in this study and 
for the first time, our findings also demonstrate improvement 
in most of the electrophysiologic study parameters. The rate 
response of electrophysiologic studies is similar to the results 
of previous studies using the classic approach [9,10].

Although spontaneous electrophysiologic improvement 
does occur, it happens in a small percentage of patients 
[14,15]. There was no significant change in the electrophysi-
ologic parameters in the placebo arm in controlled studies 
where placebo was used as a control for LCI for the treat-
ment of CTS. These findings support the fact that electro-
physiologic improvement in our study is related to the LCI. 
Therefore, injection distal to the tunnel or ligament induces 
a favorable clinical and electrophysiologic response similar 
to that seen following the classic approach.

The mechanism behind the electrophysiologic improve-
ment following steroid injection is believed to be a result of 

mDSL = median distal sensory latency
mDML = median distal motor latency

mDml m-amplitude mDsl s-amplitude

response     Pearson correlation
                       Significance (two-tailed)
                       N 

0.191
0.382
23

-0.238
0.274
23

0.344
0.117
22

0.059
0.796
22

mDml            Pearson correlation
                       Significance (two- tailed)
                       N

0.483
0.026
21

m-amplitude Pearson correlation
                       Significance (two- tailed)
                       N 

0.577
0.009
21

table 1. Pearson coefficient correlation between duration of clinical response and 
electrophysiologic parameters and between similar parameters from sensory and 
motor median nerve measurements

m-amplitude = motor median nerve amplitude, s-amplitude = sensory median nerve amplitude
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A bacterium discovered in a lake with high levels of arsenic not 
only metabolizes the normally toxic element, but also seems 
to incorporate it into its DNA and other molecules in place 
of phosphorus. This hints at a biochemistry very different 
from that long thought to underlie life on Earth. Wolfe-Simon 
at the U.S. Geological Survey in Menlo Park, California, 
and her colleagues found the microbe in California's Mono 
Lake. When cultured in arsenate with only trace amounts of 
phosphate, the organism grew at a rate equal to 60% of what 

it achieves in phosphate. Using radiolabelling and mass 
spectroscopy, the team found arsenic in cellular fractions 
of the bacterium's proteins, lipids, metabolites and nucleic 
acids in amounts similar to those expected for phosphate in 
normal cell biochemistry. X-ray analysis suggested that the 
arsenic takes the form of arsenate, and bonds with carbon 
and oxygen similarly to phosphate.

Science 2010 doi:10.1126/science.1197258 
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Certain targeted cancer drugs shrink tumors by shutting down 
key genes. But researchers report that this may not be enough 
to vanquish cancer since a functional immune system is also 
a prerequisite. Immune cells are known to be important in 
restricting tumor formation, but less is known about their 
role in tumor regression. Felsher at Stanford University in 
California and his team switched off genes required for tumor 
growth in mouse models of lymphoma and leukemia. They 
found that the rate of tumor shrinkage fell when the mice 

lacked an intact immune system – to up to one-thousandth 
of the normal speed – and the frequency of tumor recurrence 
rose. The team discovered that immune cells called CD4+ T 
cells are needed to shut down blood vessel growth and to 
trigger tumor cell senescence. Moreover, a protein produced 
by the T cells called thrombospondin 1, which blocks blood-
vessel formation, seems to be key to fending off tumors.

Cancer Cell 2010; 18: 485
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Full immunity needed to fight cancer

“take a chance and you may lose. take not a chance and you have lost already”
 Søren Kierkegaard (1813-855), Danish philosopher, theologian and religious author interested in human  

psychology. Much of his philosophical work gives priority to concrete human reality over abstract  
thinking, and highlights the importance of personal choice and commitment

“Our country, right or wrong. when right, to be kept right; when wrong, to be put right”
Carl Schurz (1829-1906), German-born American revolutionary, statesman and reformer 




