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Abstract

Joint; CI: Confidence Intervals
Sensory and sensorimotor conflicts can lead to sensory and motor efficiency disturbances, such M) Check for updates
as pain and less efficient motor control. Vertical heterophoria (VH) and vertical orthophoria (VO)
are respectively the latent vertical misalignment of the eyes when the retinal images are dissociated,
or not. Mild VH (< 0.57°) could indicate the presence of a conflict resulting from eye refraction
problems and/or a disruption of the somaesthetic cues. Canceling the conflict(s) can immediately
restore VO, making it possible to observe an improvement in the mobility of spinal and peripheral
joints, the performance in the motor and balance tests after initial alternation, and a decrease in pain.
The Maddox Rod Test was used to detect mild VH but doesn’t determine the sensory conflict origin.
The aim of this retrospective study is to show its use as a landmark in which sensory afferent conflict
could induce symptoms (i.e. pain; decreased range of motion; nonoptimal postural and motor
control) and how to manage it, analyzing data from 525 subjects. The clinical process is intended
to inhibit or neutralize afferent signals involved in the sensorimotor loops required by the central
nervous system in motor control in order to spot the locus of conflict (stomatognathic system, pelvis,
plantar afferences, piercings (body art) or/and eye refraction problems). This investigation protocol
based on VH detection provides trackers for the therapeutic intervention in the management of
nonspecific chronic pain, non-contact injuries, and prevention, and a key role for practitioners in the
multidisciplinary management required for patients/athletes, in the world of work/health.

@ OPEN ACCESS

to classify pain etiologies, other structural deficiencies
could be seen in patients suffering from light but constant
disruptions in muscular tone. Indeed, it has been reported
that nonspecific chronic pain and non-contact injuries could
be linked to sensorimotor conflicts/sensory disturbances:
Harris suggested, as of 1999 [3], that incongruence between
motor intention, proprioception, and vision could lead
to the sensation of pain, as incongruence between vision

Introduction

Nonspecific pain and functional limitations following non-
contact injuries are frequent complaints in clinical practice.
Although they could have numerous origins, we know since
the seminal paper of Waddell [1] that nonspecific pain is not
often linked with mechanical problems (i.e. imagery linked)
and should be managed in a biopsychosocial approach.

Introducing the distinction between pain and disability, this
author and many clinicians and researchers since him argue
for the need to address the psychological and social aspects of
the patient’s condition in clinical reasoning. As an aftermath
of this school of thought, current researches often omit the
biological component [2].

Although mechanical problems are not a pertinent way
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and vestibular sensations lead to the sensation of nausea.
The hypothesis has been confirmed by McCabe, et al. [4],
inducing pain and other sensations by modulating sensory-
motor incongruence in healthy volunteers. They showed that
motor-sensory conflict can exacerbate pain in patients with
fibromyalgia to a greater extent than in healthy volunteers
[5]- In the same way, nonspecific chronic pain could be linked

www.rehabilityjournal.com 005


https://crossmark.crossref.org/dialog/?doi=10.29328/journal.jnpr.1001057&domain=pdf&date_stamp=2024-03-25

Indicator

Management of Non-contact Injuries, Nonspecific Chronic Pain, and Prevention via Sensory Conflicts Detection: Vertical Heterophoria as a Landmark m
q ]

to binocular vision impairments in the vertical direction
[6-8]. Vision and gaze signals are known to be involved with
vestibular and somaesthetic inputs, in the sensorimotor/
perception-action loops for posture, balance, and movement
control [9,10]. Vertical heterophoria (VH) is the relative
vertical deviation of the visual axes when the binocular vision
is interrupted, reduced via binocular vision mechanisms, and
vertical orthophoria (VO) without misalignment [11].

In the absence of neurological or vestibular pathologies, it
was reported that VH, even when small in size (< 1 diopter, i.e.
0.57°), could indicate the presence of a conflict resulting from
eye refraction problems or a disruption of the somaesthetic
cues (e.g from the stomatognathic system or pelvis cues)
required in the sensorimotor loops involved in motor control
and the capacity of the central nervous system to integrate
these cues optimally [8].

Interestingly, clinical studies showed that canceling the
conflict restored VO immediately most of the time, diminished
pain, and made it possible to observe an improvement in the
mobility of spinal and peripheral joints, and of the performance
in the balance tests after initial alternation [7,12,13]. In this
way using the Maddox Rod Test, an easy and cheap test, for VH
detection could be a potential landmark in the management of
nonspecific chronic pain, non-contact injuries and prevention.

Materials and methods

Aim and design

This study is based on an observational cross-sectional
retrospective study where the data of 525 subjects - for whom
the Maddox Rod Test was practicable and revealed a mild
VH - was collected, held anonymously, and analyzed. The aim
is to describe the investigation protocol used, the different
implicated regions found in the detected VH to obtain the VO,
and how to proceed. Indeed, mild VH has been reportedly
linked to eye refraction problems such as minor astigmatism or
hypermetropia [11,14] and/or sensory afference disturbance
from: the stomatognathic system and the pelvis [12,13,15],
the sole of the foot [16], or the skin pierced with jewelry
(body art), other than in the lobe at least on face and ears [7].
The protocol was carried out in agreement with the legal and
international requirements of the Declaration of Helsinki.

Subjects

From the 600 subjects investigated (376 females and 224
males in the age range of 6-93 years, mean age 39.2 + 17.4
years) 75 subjects were VO or did not test practicable (visual
problem, amblyopia, palsy, understanding), this retrospective
analysis concerned 525 subjects examined consecutively with
VH detected and measured (< 1 diopter) with the Maddox Rod
Test (see below). These subjects were investigated for various
reasons in physical therapy offices, medical offices, or sports
health structures. Firstly, for nonspecific chronic pain with
additional comorbidity (e.g. back pain, peripheral arthralgia,
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tendinopathy, headache, temporomandibular joint disorders,
dizziness, dyspareunia, pudendal neuralgia), i.e. lasting longer
than 3 months according to the International Association
for the Study of Pain criteria where medical consultation
and complementary examination did not report anatomical
findings, neuropathy or rheumatism [17], and secondly, for
non-contact injuries (e.g. tendinopathy, muscle pain); thirdly,
for prevention mainly among top class athletes (essentially
athletics, basketball, football /soccer, rugby, ice hockey, winter
sports, swimming, and tennis) from different countries. In
this latter case, the objective was to detect whether sensory
conflicts could be present, which could lead to non-optimal
motor efficiency and energetic cost at least to maintain quite
upright reference posture or rotation stresses at the spine or
limbs level [18,19].

Maddox rod test

The Maddox Rod Test is appropriate for detecting in free
space and measuring clinically the mild vertical deviation
or heterophoria of less than one diopter similarly for the
objective recording of eye alignment by the magnetic search
coil, while the cover test (objective test) may fail [20-22]. It
was run as follows in a dimly lit room. The subject stood erect
barefoot, more than 2 m in front of a point of light at the level
of his/her eyes, in an anatomically upright referenced posture
with the arms at his/her side, head straight, and the Frankfort
(orbitomeatal) plane horizontal [23]. A skew deviation of the
head or a slight modification of the gaze direction can induce
VH [21,24]. The red Maddox rod, with its stripes running
vertically, was placed in front of one eye transforming
this point into a red line until the subject perceived it as
horizontal; the other eye saw the point. The presence of VH
was concluded when the line was not perfectly seen in the
middle of the light point, i.e. upwards or downwards, above
or below, respectively called hypophoria and hyperphoria
(Figure 1).

Next, after normal binocular vision for a short time,
the Maddox rod was placed in front of the other eye; von
Noorden reported that for various reasons, responses can be
different [25]. For instance, for the same subject, if one can
have right hyperphoria and left hypophoria, surprisingly
right hyperphoria and left orthophoria is possible as is right
hyperphoria and left hyperphoria [7,18]. The Maddox Rod
Test explores the central retina of the eye focusing on the point
of light, and the peripheral retina under the rod [25]. This
could explain the different responses. It has been proposed
that this easy test can investigate the coherence between the
ventral stream and the dorsal stream [26], visual pathways for
perception and action, respectively from the central retinal and
the peripheral retinal [27,28], perception and action whose
prerequisites are the control of body segment orientation and
body stabilization, functions of postural control [26,29].

The Maddox Rod Test was carried out with natural vision or
with contact lenses if it was the case. If subjects wore glasses,
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Figure 1: The right coronary artery is shown.

Vertical Ortophoria

Vertical Heterophoria

the test was run with them worn only at the beginning. Then,
the glasses were removed for a new test (if possible) and the
investigation protocol (see below). Indeed, glasses can induce
a prism effect.

Investigation protocol

The bilateral restitution of the VO, controlled by the
Maddox Rod Test, makes it possible to check that the
“neutral/natural” upright reference posture is reached when
it was in question, as initially revealed by the presence of
VH [7,18]. This restitution appears to be a good criterion for
the efficiency of diagnostic and therapeutic maneuvers; the
criterion had to be combined with other static and dynamic
postural clinical tests such as head or spine active rotation,
hip/lower limb passive flexion or rotation, shoulder/upper
limb active flexion or abduction, temporomandibular joint
(TM]) opening movement [12,13,15]. However, this is beyond
the topic at hand.

The modalities of the following protocol to obtain bilateral
VO were sometimes complementary but non-interchangeable
[16] provided that they did not seek to stimulate afferences
with adapted prisms to cancel VH or other, as experimentally
carried out on postural control in subjects with mild VH
[7,8,18], and in a clinical way in dyslexics [30], or in patients
with persistent post-concussive symptoms [31], for whom
VH is present.

The investigation was done until bilateral VO was obtained
(i.e. VO when the Maddox rod was run on the right eye and on
the left eye), apart from an interaction of vision (see below).
Each step of the following protocol was checked with the
Maddox Rod Test. When the bilateral restitution of the VO
was achieved or a visual input disorder was “neutralized”,
static and dynamic postural clinical tests were checked. This
is not developed here, just broached. Please note that each
VH configuration change (e.g. right hyperphoria and left
hypophoria becomes right orthophoria and left hyperphoria)
is considered a present conflict of the area tested by
neutralization/inhibition.

https://doi.org/10.29328/journal.jnpr.1001057

1 - Pelvis level [13,15] - Figure 2A

With the subject in the supine position, an asymmetry of
the position of the pubic rami was sought. If that was the case,
after having determined the relative positions of the pubic
rami by palpation, the thigh, on the side with the lower ramus,
was placed at maximum but nonpainful flexion of the pelvis,
with the leg on the thigh [32]. The clinician placed his chest
on the bent knee and a hand on the contralateral knee, and
then simultaneously opposed the extension of the thigh on the
pelvis and the contralateral crural flexion, while the patient
contracted muscles without pain, for at least 6 seconds, to
counter the action [13,15]. This maneuver was repeated three
times.

2 - Oropharynx level [13,15] - Figure 2B

This corresponds to disruption and incoordination of
swallowing muscles. Specific proprioceptive physiotherapy
at the oropharynx level was carried out: the subject standing
erect placed the tip of his/her tongue between his/her incisors
and pinched it to maintain this position and swallowed 3
times while the clinician verified by palpation the movements
associated with the hyoid bone [13,15]. After which the
Maddox Rod Test was repeated.

3 - Dental occlusion level [13,15] - Figure 2C

With the subject in an upright stance, occlusion of the
dental cusps was prevented by filling, if necessary, the spaces
left resulting from missing teeth, and/or by placing a 10x38
mm-dental cotton rolls between the teeth first bilaterally
[34] and then unilaterally if the former was ineffective [15].
After biting 2 or 3 times, the subject stopped biting before
performing the Maddox Rod Test (i.e. natural posture without
added voluntary task). If the VO was obtained, when the dental
cotton rolls were removed, VH reappeared. Then, usually
the same result (i.e. VO) could be observed after specific
proprioceptive physiotherapy at the TM] level, i.e. mandibular
movements as translation, protraction, depression, and
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elevation [13,15,35,36]. This can help the subject until
consulting a dentist/stomatologist.

Note that in rare cases, subjects with VO were able to
present VH consecutive to a slight dental intercuspidation (25
subjects, 95% CI 2.6 - 5.8), an interaction already known on
postural muscle tone [37], requiring the advice of a specialist.

4 - Plantar afferences level [16] - Figure 2D

To test the plantar afferences, the thin and firm foam was
used between the ground and the feet to focus the action on
plantar cutaneous afferents; Garrigues [16] sometimes found
a cancellation of VH present in dyslexics. This procedure
decreased the information arising from the feet [38-44]. If the
VO was obtained after the subject had trampled 4 to 5 times
on the foam and stopped, when the foam was removed, VH
reappeared. Then, the same result (i.e. VO) could be observed
after specific proprioceptive physiotherapy at the foot level as
eversion and inversion, and flexion and extension of the toes
[45]. This can help the subject until consulting a podiatrist.

5 - Piercings with jewelry [8]

Removing body piercings (e.g. jewelry pierced in the
eyebrow, tragus, upper lip, nostril [8], or umbilicus) except
those of the lobes of the ears, could be enough to obtain VO.

This suggested that the subject should not put them back. Note
that if one cannot remove it/them, one can use cold spray on
its/their place(s) with transient effect, but sufficiently for the
test.

6 - Vision [46]- Figure 2E

At this step, when the bilateral VO was not achieved, this
could be due to an interaction involving vision. Here, after the
subject kept his/her eyes closed for 30 seconds [46,47] one
had to test and check the amplitude of movement with eyes
still closed and observe an improvement of the mobility of
spinal and peripheral joints after initial alternation eyes open
[46]- for example through active head rotation on the trunk
and a relative symmetrical rotation of the head. The limitation
of the amplitude on one side immediately reappears when the
subject opens her/his eyes. Then, for the subjects who had
glasses, mobility tests were repeated with their eyes open,
and VH could be tested again with the Maddox Rod Test:
most of the time the improvement was observed, and it was
suggested to wear the spectacles all the time, but was not
always the case; sometimes the improvement was achieved
with the glasses “straightened” and suggested a check of the
frame by the optometrist/optician. If the subject did not have
visual correction (or a persistent visual problem suspected
despite glasses), the hypothesis of a visual input disorder was

Figure 2: Pelvis (A), oropharynx (B), dental occlusion (C), plantar afferences (D), and vision (E) levels for their specific investigations and maneuvers
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advanced and suggests consulting a vision specialist. The same
effect (i.e. eyes open), but transient, as eyes closed on mobility,
was obtained by applying pressure to the reflexed tendon of
the obliquus superior (eye) muscles or the supraorbital nerve
[35], accompanied by immediate relief of pain, if any [46].

Results

From this clinical investigation using the Maddox Rod
Test to detect mild vertical heterophoria and seek sensory
conflicts, the results of the 525 subjects’ data analysis found
the following: the pelvis level was found in 236 subjects (95%
CI 40.6 - 49.2), the oropharynx level in 221 (95% CI 37.9 -
46.3), the dental occlusion level (95% CI 41.2 - 49.8), the
plantar afferences level (95% CI 3.5 - 7.5), piercings with
jewelry (95% CI 3.9 - 7.9), and vision level (95% CI 26.4 -
34.2). Rates and number of participants observed in the tested
sample for the six levels are presented in Table 1. Ninety-five
percent confidence intervals (CI) are derived from the data
of 525 subjects mentioned above and have only an indicative
value specific to the place and the population investigated.

Discussion

This retrospective study reports that VH can be linked to
conflict from the stomatognathic system, the pelvis, plantar
afferences, piercings if any, or/and from visual problems
(Table 1). These conflicts may arise from a disturbance in
afferences from somesthesia cues and/or vision cues. At
the pelvis and oropharynx level (steps 1 and 2), the same
maneuvers used for therapeutic purposes were also used
for the diagnosis. In the subsequent steps, neutralizing these
afferences (steps 3 to 5, i.e. dental cotton rolls, foam under
the feet, jewelry removed) could make the VH disappear or
reappear immediately, along with the tonic asymmetries (as
in step 6, with or without glasses, eyes open and eyes closed).

There are muscular synergies between extraocular
muscles, neck, trunk, and lower limb muscles, more generally
for postural responses [47,48]. As previously mentioned,
vision and gaze signals are known to be involved with
vestibular and somaesthetic inputs, in the sensorimotor/
perception-action loops for posture, balance, movement
control, and in the tonic activity in Humans [9,10,47] via the
vestibulo-ocular, the vestibulospinal and the reticulospinal
system [49]. Somaesthetic signals are required for eye
movement and the visual perception of the surrounding space.
For instance, Roll and Roll [48] showed that for a subject in

Table 1: Number of participants, rate, and confidence interval observed in the tested
sample for each location.

|____Loation _____ Number __Rate (%) __Confidence Interval

Pelvis 236 44,9 [40,7 - 49,2]
Oropharynx 221 42,1 [37,9 - 46,3]
Dental Occlusion 239 45,5 [41,3 - 49,8]
Plantar afferences 29 55 [3,6-7,5]
Piercings with jewelry 31 59 [3,9-79]
Vision 159 30,3 [26,4 - 34,2]

https://doi.org/10.29328/journal.jnpr.1001057

an upright stance looking at a small target in darkness, the
vibrations applied to the eye, the neck, or the leg elicited an
illusory target displacement in the lateral direction, as in
the case of masseter and temporalis muscles [50]. Applying
vibratory stimulations to masseter and temporalis muscles
elicited such visual displacement in the vertical plane in
subjects with VH, but not in subjects with VO, suggesting that
these muscles were part of the lateral muscle proprioceptive
chain and that proprioceptive dysfunction could interact on
the antero-posterior chain [50].

Modifying signal/afferent at a given location, voluntarily
or not, by an internal or external stimulation, immediately
the muscle response/the postural tone distribution
physiologically changes on the whole body (e.g. direction of
gaze, head position, a prism in front of one eye, stimulation
of the plantar afferences) [19,47,48,51,52]. For instance,
modifying sensory information such as visual cues or gaze
direction induces a modification of the tone repartition from
the eye to the lower limbs [53,54].

Postural dysfunctions are found in nonspecific back pain,
headache, dizziness, tinnitus, postural deficiency syndrome,
or tendinopathies [55-62]. Furthermore, in these pathologies
and others such as temporomandibular joint disorder, mild
traumatic brain injuries or in the presence of small VH,
similar comorbidity can exist - as back pain, musculoskeletal
and abdominal pain, headache, dizziness, tinnitus, eyestrain
[8,11,63-66] This is in agreement with experimental pain
models where induced sensorimotor conflict between vision
and somaesthetic signals in healthy subjects could quickly
lead to these kinds of symptoms, or the discordance between
motor intention, and proprioceptive cues and visual signals
could lead to pain [3,4].

Beyond the global muscle tone in the gravity field (more
or less general stiffness, hypertonicity /hypotonicity), when a
sensory conflictinitially exists (e.g. from vision, stomatognathic
system, plantar afferences), it can lead to lower motor control
and induce asymmetric postural tone [67-69].

It is also from these labile and organized asymmetries
that clinical postural investigation was born, particularly
with Gagey, et al. [70] in the context of post-concussion
syndrome. These asymmetries should be distinguished from
the anatomical and behavioral asymmetries which cannot
immediately change [67,71]. Gagey, et al. [71] demonstrated
thatwhen asubjectlooks straightahead atatarget, witharmsat
shoulder level in front of her /him during standing, they exhibit
a slight rotation and contralateral translation of the body
after closing her/his eyes. Additionally, electromyography
recordings from the lower limbs revealed an asymmetrical
activity between both sides with eyes open, which decreased
with eyes closed [72]. This suggests that the subject balances
on internal forces and basic tone, no longer being influenced
by the direction of gaze straight ahead of being “in a spin”. This
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means that when the subject’s eyes open, whether to remain
oriented facing a target, a scene of interest, for walking,
running, or other dynamic activities, unconsciously, an added
effort of counter-rotation is necessary to remain facing or
maintain the trajectory and suggests rotational constraints.
Particularly, this can be understood in the context of sports
or work with musculoskeletal disorders. Indeed, the overuse
of tendon-muscular complexes is known to be able to lead
to pain, injury, to non-contact injuries (e.g. for reviews, see
e.g. Shepherd & Screen, 2013; Martin, et al. 2018). To give an
image, it is the subject in a car with a lack of parallelism, the
eyes would be the steering wheel. When asymmetric postural
tone exists, i.e. in the presence of more or less strong muscular
activity, the permanent muscular tension on an injured site is
known to slow down / hinder healing [73,74].

In nonspecific chronic pain subjects with comorbidities
(such as dizziness, tinnitus), VH most of the time exists,
with asymmetric postural tone [7,19,30,75,76]. Jackson and
Bedell [77] found an association between vertical phoria and
motion sickness/dizziness, but suggest the relationship may
not be causal. VH is not prejudged as regards the origin, and
canceling the conflict from somaesthetic disorder or/and
from vision can restore VO immediately. Previously studies
have shown in these cases that the restoration of VO could be
accompanied by a reduction in pain in the following days and
an improvement in motor control, the mobility of spinal and
peripheral joints, and performance in the balance tests after
initial alternation [12,13].

So, the present proposed management of non-contact
injuries, nonspecific chronic pain, and prevention via sensory

conflict detection with vertical heterophoria as a landmark
indicator can be understood in this context.

Supplementary

Note the impact on the tonic asymmetries, for instance at
the cervical spine level where head rotation should be limited
ononeside - e.g.left side - when VH is present (in patients with
nonspecific chronic pain or in healthy subjects, [12,13,15,19]),
this limitation can be canceled for the same subject with
different stimulated areas (the reader will be able to easily
verify at home/on patients): e.g. a piece of adhesive tape (skin
stimulation) on the right side of the neck, or behind the left
knee, or in front of the left ankle, as a sheet of paper folded
in four under the right heel (foot stimulation), a little piece of
paper between two teeth (upper and lower - stomatognathic
stimulation) on the right or 1-diopter prism base in placed
on the left eye (visual stimulation) -(Figure 3). Removing
the stimulation, the limitation immediately reappeared. This
gain with different stimulated areas should not be confused
with the gain on postural control /range of motion achieved
with inhibition/neutralization from different cues; that could
perhaps lead to an error of interpretation and nonoptimal
management - as for subjects with VH and piercings (jewelry)
suffering from nonspecific symptoms: VH can be canceled
by an appropriate vertical prism (visual stimulation) versus
removing the jewelry [7]. Indeed, if the subject only has an
interaction of dental occlusion, with for instance a limitation
of the head rotation to the right side, the dental cotton rolls
canceling VH (neutralization/inhibition) should cancel the
limitation of the head rotation, through neither the foam
under the feet nor eyes closed would.

Figure 3: Active head rotation with limitation on the left side, and passive hip internal rotation on the right side. The same gain with one of the different
stimulated areas - for example under the heel, a one-diopter prism in front of one eye, an adhesive tape on the skin, or a little piece of paper between teeth.

See text for details.

https://doi.org/10.29328/journal.jnpr.1001057
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Empirically, in clinical practice, we observe the possible
causes inducing: the lack of pelvic static which could be due
to a fall, childbirth, or bad spine health behavior; oropharynx
dysfunction which could be a bump to the head, traumatic
brain injury, whiplash injury, otorhinolaryngology problems
(past or present, e.g. sinusitis, thyroid) or history of surgical
intervention with intubation; dental occlusion disorders likely
on elements added as dental amalgam, crown or implant,
dental prosthesis, or related to the missing tooth (or teeth,
except all wisdom teeth) requiring consultation with a dentist
or stomatologist; visual problem, generally for at least slight
astigmatism and/or mild hypermetropia, already known in
the context of mild VH [11,14].

Limitations

Note that it cannot be said that all the disturbances of the
described areas necessarily induce VH. For instance, one can
have a dental malocclusion or a piercing without VH.

Prevalence and henceforth the confidence intervals are
those related to this clinical investigation in various sites, for
different purposes for which we are asked (i.e. to find leads
and treat chronic pain and other nonspecific symptoms, for
prevention, and/or for performance); does not mean that it is
the generality. These investigations, within the decision tree,
using the Maddox Rod Test when practicable for VH detection
remain a potential landmark in the management of nonspecific
chronic pain, non-contact injuries, and prevention, and so give
us trackers. Further clinical research would be of interest on
different pathologies.

For the pelvis level, a test for symphysiolysis detection
is validated, involving pain reproduction during palpation
[78,79], but the literature did not support the palpation of
pubic rami to detect a positional asymmetry. To avoid this
limitation, the clinician could consider a priori the pelvic
implication in the sensorial conflict and apply a “bilateral
saturation” technique, i.e. as described for “1-Pelvis level” on
each side.

Conclusion

When the Maddox Rod Test detected a mild VH in upright
reference posture in humans, an afference disorder was likely,
but not prejudged as regards the origin. It could be used as
a landmark in which sensory afferent conflict could induce
symptoms and/or a non-optimal postural control / a lower
motor efficiency. This provided informative indications of
the therapeutic intervention as a decision tree based on the
disappearance of the VH by inhibition in an etiological way,
indicating the area(s) to be treated, its persistence points
towards a persistent vision defect.

The proposed protocol is inscribed in the field of clinical
posturology investigation [70,80] and suggests a
pluridisciplinary approach and could contribute to

https://doi.org/10.29328/journal.jnpr.1001057

potentiate/complete other investigations, such as those
already based on vertical phoria or not. Further clinical
research is needed.
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