] Editorial .

Finding relief at the end of the (Carpal) tunnel:

Electrophysiological clues

Carpal tunnel syndrome (CTS) is an entrapment
mononeuropathy of the median nerve at the wrist as it
traverses the anatomically-restricted confines.

The pathophysiology of CTS is usually demyelination
of the median nerve due to compression, but axonal
loss may coexist in severe cases. Crowding within at the
carpal tunnel may be due to multiple causes, including
dysthyroid states, arthritis, diffuse increase in the soft
tissues, fracture, and infiltrative conditions. However,
other less clearly defined mechanisms must also be
important, as it is well known that electrophysiological
parameters of demyelination and axonal loss do not fully
explain all symptomatology.

In some 15% of CTS, the standard nerve conduction
study (NCS) is normal. Yet some reliable method is
necessary for the purpose of (i) stratifying the treatment
options for early versus delayed surgery, (ii) monitoring
axonal loss and, (iii) objectifying post-intervention
outcomes. Sometimes the severity of symptoms may
be the determining factor in the decision for surgery.
As there is no “gold standard” for diagnosing CTS,
a combination of electrophysiological parameters may
be a reasonable surrogate.

The most sensitive parameter for detecting CTS is the
sensory conduction velocity (CV) and distal latency (DL).
The motor CV, motor DL and even compound motor
action potential (CMAP) will be affected with
moderate involvement. The electrophysiological
grading proposed by Bland JD! and the American
Academy Neuromuscular and Electrodiagnostic
Medicine (AANEM) 2011 guidelines™ is reflective
of this gradient of severity. Additional specialized
techniques may be used for detecting subtle CTS, for
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example, the second lumbrical- dorsal interosseous
latency difference, and combined sensory index (CSI).™!
It is less common to encounter exclusively delayed
motor DL or reduced CMAP.

Interventional studies involving carpal tunnel release
are heterogeneous and may show improvement and
normalization in both motor and sensory parameters,
although not necessarily in tandem; complete normality
is unusual.*! In a retrospective review, Malladi et al,P!
found that the improvement in CMAP and motor DL
correlated best with resolution of paresthesia but not
pain. Sensory DL usually takes a longer time to improve
but the patients may feel symptomatic relief within a
short time post-operatively. This was hypothesized to
be due to reduced spontaneous firing in the irritated
nerve than to improvement in conduction block. Padua
et al® found that the pre-surgical electrophysiological
grading (based on sensory and motor parameters)
could predict the improvements that may be expected
post-operatively. Shurr et al,"! followed post -CTS release
hands for up to 12 months and found improvements in
both sensory and motor CV at 2 weeks, and sensory and
motor DL at 3 months. In another study by Rotman et al, !
clinical improvement seemed to correlate only with
the motor DL, but this result was seen only in patients
with motor DL of 4-6 milliseconds and >6 milliseconds
initially.

Whilst CMAP and motor DL is easily amenable to
measurement, one should not ignore the sensory
parameters. The sensory component can usually be
measured except for the most severe cases (Bland
“grade 4” and above, or AANEM grade “severe”).l'”
Moreover, following the motor parameter alone is not
advisable in the mild CTS group where only the sensory
parameter is affected predominantly.

Hence, the overriding theme in CTS studies is that not all
cases necessarily progresses in the same manner as the
severity increases. It is even more challenging in patients
who have variant anatomy (Martin-Gruber anomaly)
and other co-morbidity (e.g., diabetes mellitus).
Documenting a change in a single parameter alone may
not be meaningful to the patient.

Journal of Neurosciences in Rural Practice | October - December 2013 | Vol 4 | Issue 4 377



Yip and Lo: Carpal tunnel: Electrophysiological clues

In the study presented in this issue by Gupta et al,!
motor DL improved by 10.3% in both the mild to
moderate CTS groups, but all the sensory parameters
showed even larger percentage change from baseline.
In the severe to very severe CTS groups, motor DL
improved by 9.4% and CMAP by 35%. Even more
spectacular was the sensory parameter becoming
recordable in 10/22 hands (i.e., 45.5% improvement).
Perhaps this finding suggests that although monitoring
the motor DL is useful, following the sensory
parameters were potentially more efficacious. From
another perspective and from reasons given in the
preceding paragraphs above, one month may be too
short for the sensory parameters to show significant
normalization. The motor DLs in this study were in
general not very prolonged initially, and therefore
detecting a small but significant improvement will be
difficult.

In conclusion, there will probably not be an ideal trial
which reliably tracks a single electrophysiological
parameter in tandem with patient’s report of symptomatic
improvement, simply because the condition is extremely
heterogeneous. Just as CTS trials which use symptom
reporting as outcome measures may be criticized as
lacking objectivity, the neurophysiologic parameters
in CTS may improve without the patient experiencing
symptomatic relief.

In the authors’ opinion, the patient is the final arbiter. The
most appropriate treatment (steroids, splint or surgery)
is one where there is an improvement in both motor and
sensory function, as judged by him or her.
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