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Acupuncture Treatment of Whiplash Injury
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Abstract: We evaluated by computerized static posturography the postural changes after acupuncture treatment in a group of 27 patients (12 men and 15 women; mean age, 35.7 ± 6.8
SD) having balance disorders caused by cervical torsion due to whiplash injury. Acupuncture
was performed by piercing deeply and bilaterally acupuncture points bladder 10 and gall bladder 20 with steel needles that were twirled manually for 20 seconds . All patients underwent
posturographic evaluations before and just after each session of acupuncture . The posturography was performed with open eyes (OE), closed eyes (CE), and closed eyes with retroflexed
head (CER). The control group consisted of 25 patients complaining of the same symptoms as
those recorded by the study group due to whiplash injury but treated with nonsteroidal antiinflammatory drugs and myorelaxation or with physiotherapy only. The data presented in this
study revealed a considerable difference between the two groups as regards the reduction of
the CE and CER length of the statokinesigram just before each session of acupuncture; the frequency oscillation on the sagittal plane in CER was reduced in the study group, whereas we
noticed a progressive increase of its values in the control group. The high percentage of positive results in whiplash injury patients leads us to advocate acupuncture for balance disorders
due to cervical pathology.
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M

any clinical reports confirm the efficacy of
acupuncture in balance disorders when performed according to the traditional methods
established by ancient Chinese energetic medicine, but
very few experimental data have addressed the neurophysiological or neuroendocrinological mechanisms (or
both) of the effects of acupuncture in vertigo of cervical
origin . In recent years , much progress has been made in
establishing the anatomy and physiology of the acupuncture points, but modem acupuncture specialists have
shifted their interest mainly toward research into the
physiological aspects of the points.
The experiments performed on animals showed that
the lateral vestibulospinal tract stimulates the extensor
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motoneurons of the lower limb muscles in a monosynaptic manner, whereas the descending fibers in the
ventral quadrant, including those in the lateral vestibulospinal tract, are capable of exerting a monosynaptic
stimulus in the neurons with ascending axons in the
ventrolateral cord [1] . These ascending neurons have
bilateral receptive fields and respond to stimulation of
high-threshold, cutaneous, and muscle fiber afferents
(flexion reflex afferents), which often originate in the
four limbs [2]. This ascending tract, called the bilateral
ventral flexion reflex tract, is believed to project toward
neurons situated both in the main reticular formation
and in the lateral reticular nucleus [2].
Neurophysiological experiments have demonstrated
how stimuli originating in the neck muscles are capable
of modulating not only the issue of lateral reticular nucleus neurons but the frequency of neuron discharge
from the vermis cortex of the anterior cerebellar lobe
through activation of the ascending reticulocerebellar
pathway [3,4]. The Purkinje cells in this part of the
cerebellar cortex transmit important signals down to
Deiter's nucleus [5 ,6], one of the principal structures in
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the vestibulospinal reflex arc [7]. Nowadays, studying
postural function is possible with computerized stabilometric methods that allow easily repeated objective
evaluations [8]. In this study, we assessed the posture
function of whiplash injury (WI) patients treated with
acupuncture by means of a static stabilometric system.

PATIENTS AND METHODS
We chose 27 patients (12 men, 15 women; mean age,
35.7 ± 6.8 SD) suffering from balance disorders after
cervical torsion caused by WI. The criteria for recruitment of patients were based on the clinical and radiological parameters described in Table 1.
At the beginning of the study, all patients were
wearing Swartz collars that had been applied on an
average of 6.3 days previously. Such drugs as nonsteroidal antiinflammatory agents and muscle-relaxing
agents were limited to the first 7 days after the patients'
injury. For a control group, we used 25 WI patients
(12 men, 13 women; mean age, 36.6 ± 6 SD) whose
injury, treated with medication and physiotherapy, had
occurred at approximately the same time as the injuries
of those in the study group. Before undergoing posturographic examination, all patients underwent Ulmer 1.3
System (Synapsys, Marseille, France) videonystagmography to detect the presence of spontaneous nystagmus
and positional and positioning nystagmus; in addition,
they underwent vestibular caloric testing according to
Fitzgerald-HaJlpike. The purpose of this testing was
to exclude any change in the vestibulooculomotor reflex that could be the cause of the balance disorders in
these patients.
We performed posturographic assessment with the
Amplifon S.ve.p. 4.0 System, (Amplifon, Milano, Italy).
The platform is able to detect the direction of the center
of pressure underneath patients' feet, which are placed
apart at 30 degrees in the Romberg position. We used a

Table 1. Criteria for Recruitment of Patients
Clinical

• Paravertebral and paraspinal
pain
• Hypomobility of the
cervicospinal tract on
physiologic movements
• Neurovegetative symptoms:
nausea, vertigo, headache
• Neurological symptoms:
paresthesia of the upper
limbs , hypoesthesia ,
occipital neuralgia

Radiological

• Standard x-rays in anteroposterior
and laterolateral projections for
assessment of cervical lordosis:
reduction , elimination , inversion
• Transoral x-ray to exclude
damage to the oGontoid process of
the axis
• Functional x-rays at maximum
extension to assess spinal stability

5-Hz sampling rate to analyze low-frequency phenomena, particularly the oscillations near 1 Hz, which coincide with the muscular oscillations of equilibrium reset.
To assess the response to treatment, we used data concerning the total length (L) of the pathway covered by
patients during the test; the surface (S) of 90% of the
pressure center (statokinesigram); the oscillations with
respect to time on the sagittal and transverse planes (stabilogram); and the frequency spectrogram (Fourier's fast
transformation [FFT]) on the sagittal (y) and transverse
(x) planes.
The first session was divided into three tests. We performed the first of these in basal conditions. We conducted the second test after acupuncture simulation
(i.e., by placing four needles at random points on the
cervical region so that patients could feel only subjective stimulation). This simulation of acupuncture before the true insertion of needles served to detect the
presence of any functional components. We performed
the third test immediately after the session of actual
acupuncture. In every session, we examined the patients with open eyes (OE), closed eyes (CE), and closed
eyes with head retroflexed (CER) to assess the stabilizing effects of the visual inputs and the influence of cervicootolithic proprioceptive afferents on the posture of
patients with WI.
Thereafter, we carried out further sessions once
weekly for 3 weeks, monitoring the patients each time
by means of the same method of posturographic examination as in the first session: before and after insertion
of the needles.
We performed acupuncture by piercing deeply and
bilaterally acupuncture points bladder 10 (Bl 10; Tiem
Chou) and gall bladder 20 (OB 20; Fong Tcheou) with
steel needles that we twirled manually for 20 seconds after insertion (Fig. 1). Each session lasted for
20 minutes. These acupuncture points were chosen on
the basis of long-established Chinese experience in
this field [9-11] and also on the basis of our previous
studies [12].
We performed statistical analysis by means of variance analysis for repeated measurements (basal, after
1 week, after 2 weeks), with a separate comparison
against controls of the results obtained before and after
acupuncture. In the ANOV A model, the "F" statistic is
the mean square due to each experimental factor divided by the mean square due to the error component,
and p is the probability of type-l error a . The interaction represents joint factor effects in which the effect of
each factor depends on the levels of the other factors .
The presence of a significant interaction between time
and group factors allowed us to distinguish a pattern in
the stance of patients submitted to acupuncture, which
was different from that of the controls.
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Figure 2. Test with closed eyes and head retroflexed (CER).
The values of length in basal condition (level I) , prior to the
second session (level 2), and prior to the third session of acupuncture (level 3), in patients treated with acupuncture and in
the control group .

Figure 1. Location of the acupuncture points used
study (BI 10 and GB 20) .

In

our

RESULTS
Surface parameters in OE were different in the two
groups before acupuncture treatment (F = 9.5, p = .005)
and afterward (F = lO.2,p = .003); the same occurred
in CE (F = 6.5, p = .016 before treatment; F = 9.5 ,
p = .005) and in CER (F = 7.3, p = .0011 before treatment; F = 8.5, p = .007). The CE situations also revealed a significant interaction between the two groups
of patients (treated and controls) before acupuncture
(F = 4.4,p = .oJ 6).
The mean values of length in basal conditions were
higher with the CE and CER tests than with the OE,
both in the patients who had undergone medical treatment alone (OE: 515 mm; CE: 820 mm; CER: 885 rum)
and in those treated with acupuncture (OE: 470 mm;
CE: 755 mm; CER: 770 mm; normal values: OE =
410 mm; CE = 590 mm; CER = 615 mm). In OE,
length was statistically and significantly different between the acupuncture group and the controls, both in
basal conditions (F = 9.6, p = .004) and after reflex
therapy (F = 9.6, p = .005). Length in the CE test also
was different in the two groups in basal conditions (F =
8.3, p = .008) and after acupuncture (F = 14.4,
p = .0007). Moreover, after acupuncture in this test situation, we noted a significant difference between times
(F = 5.1,p = .01) and a significant interaction between
the treated group and the controls (F = 4.8, P = .01),
which indicates the presence of a statistically significant difference in the time pattern of length values in
the statokinesigrams of both groups. In CER conditions,
this parameter was significantly different in the two
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groups, both before acupuncture (F = 16, P = .0004)
and afterward (F = 16.5, P = .0004). During this test,
interaction was also significant before acupuncture (F =
4.3, p = .018; Fig. 2) and was of borderline significance after treatment (F = 3.1, p = .054).
Analysis of patient oscillation frequency, on both
the transverse (x) and the sagittal (y) planes, yielded
interesting data, particularly in regard to the sagittal
plane in CER. In this testing situation, in fact, the patients treated with acupuncture showed a progressive
reduction in the FFf values from their first acupuncture session, whereas those in the group who underwent medical treatment alone exhibited a progressive
increase in these values (Fig. 3). Interaction between
the two groups was nearly statistically significant (F =
3,p = .058).

DISCUSSION
Acupuncture stimulation in WI patients appears to activate the ascending reticulospinal cerebellar pathways

0,12

N

0,1

::s

0,08

c:

0 ,06

CI>

'"

0..

>-

0 ,04

u..

0,02

....
u..

°

Levell

Level 2

Level 3

Sessions

Figure 3. Test with closed eyes and head retroflexed (CER).
Frequency of oscillation on the sagittal plane (FFTy) in patients treated with acupuncture and in the control group, in
basal conditions (level I) , prior to the second session (level 2) ,
and prior to the third session (level 3).
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and, therefore, the descending projections that , from
the cortical vermis area of the anterior lobe of the cerebellum , modulate the activity of the Deiter's nucleus,
the basis of the vestibulospinal reflex. The application
of acupuncture reflex therapy in these patients modulates the cervical proprioceptive inputs that are altered
owing to stretching of the neuromuscular spindles and
the osteotendon articulation receptors in the neck [13].
Present-day research is still far from a thorough explanation of acupuncture and , although many theories
have addressed this subject, the mechanisms of the
observed effects are undoubtedly numerous [14-18].
Acupuncture is certainly capable of interfering with
the mechanism of action of numerous neurotransmitters
(endogenous opioids, serotonin, substance P, catecholamine , GABA, cortisol , etc .), and it also provokes excitation reflexes or inhibition of the spinal cord (gray gel
substance of the periaqueduct), of the bulbar areas
(reticular substance) , and of the thalamic and cortical
regions [19- 21] . Another possible mechanism that must
be considered , particularly in cases of vertigo of cervical origin, is a sympathicolytic action exerted through
inhibition of the brainstem reticular substance.
Posturographic investigation of patients with balance disorders demonstrated qualitative and, in particular, quantitative parameters that could be repeated and
were , therefore, comparable with one another [22- 24] .
The use of this method in WI patients rendered possible
the verification of the efficacy of acupuncture as compared with traditional medical and physiotherapy methods (control group).
The data relating to length in the stabilogram and
surface in the statokinesigram show how these parameters behave in a statistically significantly different manner in patients treated with acupuncture as compared
with those who were treated only with medication . The
best results were seen in the CE and CER conditions,
because a suppressed visual field requires good functioning in the other two systems (vestibular and proprioceptive) for stance to be correct. One of the main
functions of acupuncture in this disorder is , in fact , the
modulation of cervical proprioceptive inputs.
Another important feature is that the stabilizing effect of acupuncture does not reach its maximum response immediately after the session but in the days
that follow it, as can be seen in the significant interaction in length in the CER test and in surface in the CE
test, particularly in the tests performed before the second and third acupuncture sessions. The presence of
a statistically significant interaction emphasizes the different stance behavior seen between patients treated
with acupuncture and those who are not. Both these parameters showed significant improvement in the group
treated with acupuncture, seen as a reduction in ampli-
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tude and frequency of the patients' oscillations (length)
and in a decrease in the surface of the oscillations from
the center of gravity.
The frequency spectrogram (FFf) also showed considerable improvement after the series of acupuncture
sessions; it was particularly evident on the sagittal
plane (y), which demonstrated a decrease in amplitude
and in the actual frequency of oscillations . The borderline statistical significance, seen when the cervical proprioceptive system was stimulated most (CER), is probably due to the rather small number of patients studied.
The positive effects of acupuncture, even though
manifest at the end of the first session , tend to show up
more in the days that follow; nevertheless , in our experiment, we noticed a decrease in effect over time , which
we overcame by applying acupuncture for at least three
weekly sessions to stabilize the results , as can be seen
in the follow-up of these patients.
The data in this study indicate that this treatment is
capable of directly modifying the reflexes that start
from the cervical region and are responsible for balance
disorders. One must also take into account, however,
both an antiedema activity that can reduce the effects of
pressure on the posterior roots of the cervical nerves
and a more generalized activity of stabilization of the
vertebrobasilar system .
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