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Alteration of cervical proprioception in postural scoliosis
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ABSTRACT

Background: Postural scoliosis is one of the most common problems in musculoskeletal system. Cervical
proprioception function may be attributed in postural scoliosis. Objective: Determine the relation between
postural scoliosis and cervical proprioception function. Subjects, Materials and Methods: Sixty subjects from
both sexes represented the sample of the study. Their age ranges from 20-30 years old. Subjects were assigned
into two equal groups. Group (1) thirty patients diagnosed with postural scoliosis based on x-ray in addition to
thirty normal matched subject's group (I1). Cervical range of motion device was used for assessment of
proprioception error in all directions. Results: There was a significant (p < 0.05) positive correlation between
postural scoliosis and absolute angular error from neutral head posture and target head position in all directions
(flexion, extension, right side bending, left side bending, right rotation and left rotation) directions. Conclusion:
Postural scoliosis is associated with reduced cervical proprioception function.
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1. Introduction

Postural scoliosis is the most common type of spinal deformities and when presents in adults, it is often
painful causing emotional problems related to pain, as well as pulmonary mechanic-related problems (Davies and
Saifuddin, 2009). Small-scale postural scoliosis may create difficulties for carrying out physical activities, so
exercise capacity can be reduced, due to decreased mobility of the chest wall and produce functional disabilities
(Lee et al., 2009).

Pain in patients with postural scoliosis might be the reason for increased proprioception error in postural
scoliosis patients. Recurrent episode of neck pain has reported to induce changes in the cervical mechanoreceptor
function (Weinstein et al., 2008) and to affect the muscle spindle sensitivity (Nault et al., 2002). Also,
impairment in proprioception function is one of the main factors contributing to the development and
maintenance of neck pain in cervical spine. Patients adopt posture which place greater load on the neck and
change in the muscle length caused by poor posture for a sustained period of time can result in postural scoliosis
(Weinstein et al., 2003).

Orthostatic postural control is organized around multi-sensorial information (Lee et al., 2009). The cervical
spine participates in the spatial stabilization of the head via biomechanical and proprioceptive mechanisms (Lee
et al., 2016). Change in cervical proprioception in postural scoliosis can affect the postural strategy, especially
head and neck stabilization which plays a major role in orthostatic posture control (Lee et al., 2009).

Cervical range of motion (CROM) device is one of the most common methods to assess cervical proprioception.
It is widely used in clinical practice as it is easy to apply, cost effective and can be managed by one rater. It
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shows cervical proprioception errors in degrees straight away without time consuming calculations. It has good
criterion validity and reliability (Reddy et al., 2016).

There is a controversy in the literature regarding the effect of poor posture on cervical joint position sense
accuracy. Hence, the understanding of the proprioception functions in patients with postural scoliosis can guide
the rehabilitation program into better results through considering these points into plane of treatment. So, this
study aimed to detect the relation between Cobb’s angle and proprioception function.

2. Material and methods

2.1. Subjects

Sixty subjects from both sexes represented the sample of the study. Group (1) thirty patients diagnosed with
postural scoliosis based on x-ray and group (I1) thirty normal matched subjects. Their age ranges from 20-30
years old. The patients were recruited from the outpatient clinic in Kaser EI Aini Hospital in the period from July
2019 to January 2020. The diagnosis was confirmed by x-rays. Patients with history of trauma (whiplash injury),
cervical myelopathy, and cervical radiculopathy were excluded.
2.2 Materials

Cervical range of motion device (CROM) (Lindstorm, Minnesota 651-257-3040) is a type of goniometer
designed specifically for cervical spine. It is a valid and reliable method to measure the cervical proprioception
function .It is composed of three inclinometers strapped to the subject's head and two magnets placed over the
subject's shoulders. Each inclinometer measures proprioception error in one plane of movements. One gravity
dial meter measures flexion and extension, another gravity dial measures lateral flexion and a compass meter
measures rotation with its accuracy reinforced by two magnets .The patients signed a written consent form after
receiving information about the study purpose, whole procedures, and possible benefits to ensure full
cooperation. This study was approved from ethical committee faculty of Physical Therapy Cairo University with
reference number P.T.REC/012/002642.
2.3. Methods

Cervical proprioception was measured with the CROM device in all directions. This device was placed on
patient’s head. Two cervico-cephalic sensibility tests were applied (neutral head position and target head
position) (Weinstein et al., 2003). In neutral head position test (NHP) each patient was asked to sit upright in a
comfortable position and look straight ahead (Lee et al., 2016). The patients were instructed to flex, extend, right
side bend, left side bend, right rotate and left rotate the head and reposition neck to neutral position after each
movement while eyes closed. In target head position test (THP) each patient's head was moved passively slowly
to the determined target position into 30 degree flexion or extension. The head was maintained in the target
position for three seconds and the patient was asked to remember that position and head was brought to neutral
position and then subjects were asked to reposition actively by moving the head to target position with closed
eyes. The patients were then asked to reproduce target position three times with eyes closed within a 60-second
period. Cervical flexion or extension was measured by gravity goniometer sited above the ear of subjects. Three
trial of each measurement were taken within 60 second period and the average of them was calculated (Revel et
al., 1991, Teng et al., 2007).
2.4. Statistical analysis

Data analysis was performed using statistical software program (SPSS for Windows, version 21, USA). The
correlation between postural scoliosis and absolute angular error from neutral head position (NHP) and target
head position (THP) was conducted using Spearman correlation. For all statistical examinations, results were
considered significant at P-value < 0.05(Rix et al., 2001).

3. Results

For both neutral head position (NHP) and target head position (THP), there was a significant (p < 0.05)
positive correlation between postural scoliosis and absolute angular error from neutral head posture to (flexion,
extension, right side bending, left side bending, right rotation and left rotation) directions.
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Table 1
Correlation between postural scoliosis and proprioception (absolute angular error)

Cobb’s angle

Correlation coefficient (p) P - value

Absolute angular error of neck flexion

NHP 0.762 " 0.001 ™

THP 0.690 0.001 ™
Absolute angular error of neck extension

NHP 0.799 0.001 ™

THP 0.691 0.001 ™
Absolute angular error of neck right side bending

NHP 0.725" 0.001 ™

THP 0.788 0.001 ™
Absolute angular error of neck left side bending

NHP 0.683 0.001 ™

THP 07417 0.001 ™
Absolute angular error of neck right rotation

NHP 0.729 0.001 ™

THP 0.769 0.001 ™
Absolute angular error of neck left rotation

NHP 0.761 " 0.001 ™

THP 0.700 0.001 ™

4. Discussion

The results of the present study showed that there was a significant positive correlation between postural scoliosis
and absolute angular error from neutral head posture and target head position in all directions (flexion, extension,
right side bending, left side bending, right rotation and left rotation) directions.

This result may be attributed to postural mal alignment of head and neck abnormal positions of the cervical spine
resulting from postural adaptation to the trunk imbalance. This compensatory head and neck occurs in thoracic
curvature of postural scoliosis patient. In postural scoliosis patient balance relies on a deficit spatial frame. This
reorientation leads to modification on orthostatic dynamic postural involving all body segments including the
cervico-cephalic complex. Such sensorial reorganization induces under use of dynamic proprioceptive input
specially that coming from the cervical spine (Guyot et al., 2016).

Abnormal positions of the cervical spine resulting from a postural adaptation to the trunk imbalance. This
compensatory head and neck posture occurs readily in major thoracic curvature in postural scoliosis leading to
impaired ability to relocate their head on trunk accurately after an active movement of the head (Kwan et al.,
2015).

This compensatory head and neck posture occurs readily in major thoracic curvature of postural scoliosis
(Eijgelaar et al., 2014). Postural scoliosis induces a modification in head stabilization via an adaptive sensorio-
perceptive strategy (Bruyneel et al., 2011).

The results of the current study contradict with the study of Sajjadi et al. (2014) who found that poor posture has
no effect on cervical joint position sense accuracy. The discrepancy between the two studies may be due to
differences in patient's age, disease and methods of position sense evaluation (Sajjadi et al., 2014).
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Conclusion
Postural scoliosis is associated with reduced cervical proprioception function.
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