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The outcomes movement, initiated in 1988, was
stimulated by the national emphasis on cost
containment and efforts to limit geographic differ-
ences in the use of various medical procedures.1–3

Goals of the outcomes movement included
“increased understanding of the effectiveness of
different interventions, the use of this information
to make possible better decision making by physi-
cians and patients, and the development of stan-
dards to guide physicians and aid third-party
payers in optimizing the use of resources, by inves-
tigating and comparing patient experiences.”1,4

Patient experiences can range from mortality,
physiologic measures, reduction of symptoms,
improvement in daily functioning, and clinical
events to patient satisfaction.4,5 The outcomes
chosen to evaluate care need to be carefully
considered based on criteria that are most perti-
nent to the patient’s need. Additionally vital are
the criteria for selecting outcome measurement
instruments, which comprise reliability, validity,

and responsiveness of measures, their clinical
usefulness, and relationship to the care under
investigation.5

Peripheral nerve injuries can be caused by
trauma, accidental injuries during extensive sur-
gery, nerve tumors, compressive disease, or
congenital anomalies, with most (81%) located
on an upper extremity.6,7 Among upper-limb or
lower-limb trauma, incidence of nerve injuries is
reported to be 1.64%, with crush injuries having
the highest rate, at 1.9%.8 These injuries may
lead to irreversible disabilities in patients, such
as sensory loss, deficient motor function, pain
problems in terms of cold intolerance and hyper-
esthesia, which impair hand function and affect
quality of life at work and in society.7 Despite
marked advances in neuroscience, peripheral
nerve injuries continue to pose challenges for sur-
gical reconstruction, because the clinical out-
comes still seem unsatisfactory.6,7 Advances in
this field require accurate measures of treatment
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KEY POINTS

� Outcomes assessment tools and the current choices of measurements in outcomes research of
peripheral nerve surgery.

� Several aspects relating to function, pain, and patient perception of outcomes are evaluated after
peripheral nerve repair.

� Choice of specific measures depends on the researcher’s interest and the disease or treatment
under investigation.
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effectiveness to assess new treatments, which are
forthcoming.
The assessment of recovery after peripheral

nerve surgery remains a challenging process to
therapists and surgeons. Numerous cellular and
biochemical mechanisms that occur in peripheral
and central nervous systems affect the outcomes
and result in difficult evaluation of recovery.9 Mea-
surement instruments for peripheral nerve surgery
need to aid clinical diagnosis, assess and compare
surgical repair techniques, track rehabilitation
progress, provide feedback to both patient and
therapist, as well as ascertain disability after
injury.9 The list of objectives useful in evaluation
of hand function after peripheral nerve repair is
provided in Table 1. Outcomes research after
nerve injury has recently had an emphasis more
on functional results and patient-reported out-
comes.10–13 This review focuses on the scope of
outcomes assessment tools and the current
choices of measurements in outcomes research
of peripheral nerve surgery. Table 2 details avail-
able methods for assessing patient outcomes after
peripheral nerve surgeries.

OUTCOMES ASSESSMENT

Outcomes assessment in peripheral nerve in-
juries can be broadly categorized into tests
of sensory function, motor function, pain and
discomfort, and neurophysiologic and patient-
reported outcomes.

Sensory Function

Sensory tests indicate the sensory acuity of the
hand and how well the patient is able to use it.14

The Semmes-Weinstein monofilament test is
used to assess perception of cutaneous pressure
threshold, which reflects reinnervation of periph-
eral targets.15 Compared with using a common

tuning fork, the test provides quantitative data,
which can be used to follow a patient serially dur-
ing the course of nerve regeneration.16 Tactile
gnosis is the capability of the hand to recognize
the character of objects, such as shapes and
textures, and is a prime marker of functional re-
covery.17 Two-point discrimination (2PD) is an
established assessment tool for tactile gnosis.17

The static 2PD test (S2PD) measures the innerva-
tion density of the slowly adapting receptor (which
fires continuously if pressure is applied) popula-
tion.14 One study showed an age-related decline
in the ability to discriminate 2 points, and there
was no significant difference between men and
women.18 The moving 2PD test (M2PD) relies on
the quickly adapting receptor system (which fires
at onset and offset of stimulation), which recovers
sooner and in larger numbers.19 The threshold
values are lower than those of the static test.20

However, 2PD outcome in nerve repair studies is
reported to be variable, because there is a lack
of standardization of the technique and the test
is probably performed in different ways by
different investigators.21 It is a serious problem
because the test is frequently used to compare
different nerve repair techniques. Therefore,
when 2PD results are reported in a study, a
detailed and referenced description, especially
the pressure applied and the testing protocol,
should be mandatory.21 Dellon22 has introduced
a pressure-specifying sensory device to provide
a standardized pressure; however, it may be diffi-
cult to use this technique in routine clinical prac-
tice. The 2PD test is not recommended as the
only instrument to monitor sensory function.
Localization of touch and identification based on
active touching are also recommended to be as-
sessed for an overall evaluation of sensory func-
tion.21 Other functional sensory tests include
shape, texture identification,23,24 vibration, and

Table 1
List of objectives to evaluate hand function after peripheral nerve repair

Name of the Objective Objective

1 Reinnervation To demonstrate regeneration of the nerve and
reinnervation of muscles and cutaneous receptors

2 Tactile gnosis To determine the ability to interpret the new sensory
input

3 Dexterity, grip strength, and
activities of daily living capacity

To assess skills requiring integrated sensory and motor
functions of the hand

4 Pain, discomfort To quantify the degree of pain and discomfort in terms
of hypersensitivity and cold intolerance

Data from Rosen B. Recovery of sensory and motor function after nerve repair. A rationale for evaluation. J Hand Ther
1996;9:315–27; with permission.
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