Neck Muscle Fatigue and Postural Control in Patients with Whiplash Injury.

The postulated cause of cervicogenic dizziness is a sensory mismatch between cervical somatosensation and vestibular and visual inputs about head position. Proprioceptive input from the neck muscles plays a significant role in the control of posture, and in the perception of body orientation in space. Muscle fatigue has been shown to modify the discharge of sensory receptors and affect proprioception. Recent studies have begun to suggest that neck muscle fatigue may contribute to increases in body sway. The authors of this study hypothesized that patients with cervical disorders would be more susceptible to cervical muscle fatigue, would manifest increased sway and would have a poorer subjective sense of equilibrium. Furthermore, they investigated whether physical therapy aimed at reducing muscle tension and improving muscle function would reduce dizziness and improve postural sway.

Study Summary

All 13 patients studied had neck pain or neck tension and had suffered a whiplash injury at least one year prior to the study. Patients had no central or peripheral nervous disorders, nystagmus, or peripheral neuropathies. The researchers used a force plate platform to measure sway before, immediately after, and 5 minutes after isometric dorsal neck muscle contractions designed to fatigue the muscles. Muscle action was measured using EMG (amplitude and median frequency). They were asked to rate their subjective feelings of stability, and their self-perceptions of dizziness and neck pain. Based on the EMG, two groups were identified, those that showed fatigue (n=7) and those that didn’t (n=6). Those with signs of fatigue also showed increased sway, while those who did not fatigue did not have increased sway. The sway was worse when measured with the eyes closed. 

Clinical Significance
First, these findings support the hypothesis that neck muscle function, in this case muscle fatigue, is related to postural performance. Neck weakness, among other impairments (ROM, segmental mobility, soft tissue mobility and flexibility, etc), should be examined in patients with a suspected cervical component to their dizziness. Second, in this case, the authors weakened the cervical extensors; we still don’t know about the cervical flexors, but 1) these are typically weaker than the extensors, and 2) the anterior structures are often damaged more severely than the posterior structures in whiplash injuries. It would make sense that the anterior muscle groups might need even more attention than the posterior muscles. Third: not all patients have increased fatigue or sway (in this small sample, just over half did). This may account in part for why not all patients with neck pain complain of dizziness. On the other hand, this second group of patients may have been unwilling to tolerate a larger exercise load (one that would have caused fatigue); their self-report of dizziness handicap and neck pain severity was higher than the fatigue+sway group.
Physical therapy intervention choices were based on clinical evaluations of cervical ROM, muscle tension and pain. Treatment was aimed at reducing cervical discomfort and strengthening the paravertebral neck muscles. It included soft tissue treatment, isometric and isotonic exercises, passive and active mobilization in the non-painful range, head traction and relaxation techniques. Postural education regarding head position was also provided.

After treatment, no signs of fatigue or imbalance were found, for the same levels of muscle contraction, in Group 1.

Clinical significance
Treatment was directed at reducing neck pain and increasing strength, yet improvements were seen in the form of reduced postural sway. This suggests that 1) for patients with suspected CGD balance measures may be useful as comparable signs for assessment of pre-to post-treatment effectiveness; 2) patients with primary balance problems should have their neck muscle function assessed; 3) single contraction assessment of muscle function (e.g. manual muscle testing) may be insufficient to identify true deficits that may affect postural control; 4) treatment of muscle function impairments should probably include endurance training; 5) fatigue can be treated successfully, supporting physical therapy intervention; and 6) improving fatigue resistance improves postural sway, again supporting PT intervention.

Study limitations
· There was no age-matched group.

· There was no load-matched group (the patients were able to choose the load they used). 

· Only a single measure of balance was used (sway).

· No dynamic measures of postural control were measured.

· Small sample size.
