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Abstract.
BACKGROUND: In 2020, a revised version of the International IFOMPT Cervical Framework was published. This framework
provides both physical therapists and educators the necessary information to guide the assessment of the cervical spine region for
potential vascular pathologies of the neck in advance of planned Orthopaedic Manual Therapy (OMT) interventions.
OBJECTIVE: The objective was to develop a framework flowchart which is useful in clinical practice and education to assist
physical therapists to improve the safety of OMT, and apply this in a case report.
METHODS: The framework was developed in co-creation with manual therapy experts, researchers, educators in manual therapy,
patients, medical specialists and the Manual Therapy Association in The Netherlands and Belgium. Manual therapists and patients
tested the framework for intelligibility and usefulness.
RESULTS: A framework flowchart is developed and presented, that is easy to use in both clinical practice and education. It is a
visual representation of the sequence of steps and decisions needed during the process. A case description of a patient with neck
pain and headache is added to illustrate the clinical usefulness of the framework flowchart.
CONCLUSION: The framework flowchart helps physical therapists in their clinical reasoning to provide safe OMT interventions.
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1. Introduction

In 2013, the Dutch Health and Youth Care Inspec-
torate identified an increased number of complications
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following upper cervical spine manipulations and asked
the Dutch Association for Manual Therapy to provide a
professional standard. This standard should lead to (fur-
ther) improved safety of manual therapy in the upper
cervical spine and was published in 2014 [1]. A safety
committee was launched by the Dutch Association for
Manual Therapy which needed to monitor and update
this professional standard based on new available re-
search, information from clinical practice and reported
complications.
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In 2020, a revised version of the International
IFOMPT Cervical Framework was published to guide
the assessment of the cervical spine region for potential
vascular pathologies of the neck in advance of planned
Orthopaedic Manual Therapy (OMT) interventions as
used by OMT certified physical therapists [2]. The aim
of the framework is to provide both physical therapists
and educators the necessary information to teach and
practice the examination of the cervical spine. In com-
bination with sound clinical reasoning, clinicians may
avoid the risk of misdiagnosis of an existing vascu-
lar pathology and diminish the risk of serious adverse
events following OMT. This framework consists of the
best evidence derived from systematic reviews, clinical
guidelines, and expert opinion.

Although it is important that this framework is care-
fully read by every clinician who treats patients with
neck complaints, translation of this framework into an
easy applicable flowchart and adapted to the Dutch
Standard is recommended. Therefore, a framework
flowchart was developed, based on the IFOMPT frame-
work, and adapted to the Dutch and Flemish context.

2. Development process

To translate, promote and support implementation
of the IFOMPT framework, the framework flowchart
was developed in a subgroup committee (n = 3) of
the safety committee with a combination of qualifica-
tions as manual therapy expert, clinician, researcher,
and educator in manual therapy. The initial draft was
refined in several meetings by the whole safety com-
mittee (n = 8) and its feasibility was then discussed
with the board of the Manual Therapy Association in
The Netherlands and Belgium, different manual therapy
educational institutes, patients, manual therapists, and
medical specialists. Moreover, three manual therapists
pilot-tested the framework for intelligibility and use-
fulness. The final draft was approved by the Dutch and
Flemish Associations for Manual Therapy.

3. The framework flowchart

The framework flowchart is intended to be simple and
flexible and is based on a thorough patient interview,
focused clinical examination, and appropriate treatmen-
t/referral with sound clinical reasoning. It is a visual
representation of the sequence of steps and decisions
needed during the process (Fig. 1). The colors (red,

orange, green) refer to the safety of the pathways to
OMT intervention. The red color is used to signify the
‘danger’ of a vascular hypothesis that needs (urgent) re-
ferral to further investigation; The orange color is used
to show that precaution is needed during the clinical
examination and treatment; the green color indicates a
safe pathway to OMT intervention.

3.1. Patient interview

As with any patient’s health problem, a good inter-
view is essential to assess the nature and severity of
the presenting symptoms, and to determine whether
the problem has the potential to respond to OMT or
needs further referral. The physical therapist’s aim is to
use the patient interview to make the best judgment on
the probability of either the presence of serious pathol-
ogy or contraindications to treatment, and to generate
hypotheses.

Signs and symptoms of serious pathology (i.e., vas-
cular pathology) should be recognized in the patient in-
terview. During clinical reasoning, this can be ‘divided’
into (1) clear, (2) subtle or (3) no signs and symptoms
of the suspected pathologies.

– Identification of clear signs and symptoms war-
rants a medical referral for further investigation.
It is recommended that physical therapists refer
for immediate medical investigation when their
clinical suspicion is supported by the structured
patient interview.

– Subtle signs and symptoms may require additional
testing to support or refute the vascular hypothe-
sis. Existing data support the use of conventional
vascular examination [3] whereby the following
tests are recommended [2]: blood pressure, cranial
nerve examination and gait pattern. Having a high
index of suspicion of vascular pathology may jus-
tify referral for further investigation. However, if
a vasculogenic contribution is highly unexpected,
the physical therapist may continue assessment
and treatment according to the green pathway.

– In case of no relevant signs or symptoms of se-
rious/vascular pathology, other information from
the patient interview and the clinical examination,
should confirm or reject the clinical suspicion of
a musculoskeletal (MSK) disorder. If a non-MSK
disorder is suspected, referral to other healthcare
providers is warranted. For example, lightheaded-
ness as one of the symptoms of hyperventilation,
is not considered a red flag for physical therapy
intervention but cannot be labelled as an MSK dis-
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Fig. 1. IFOMPT framework flowchart.

order. Therefore, referral to health care providers
that are trained to treat this condition is indicated.

In addition, it is important to identify risk factors
indicating the potential for serious/vascular pathol-
ogy. These risk factors should be ‘taken into account’
throughout the whole clinical reasoning process. This
is indicated in the framework flowchart by the orange
arrow starting from the patient interview to OMT in-
tervention. Identification of risk factors may lead to
additional testing or referral for further investigation.
However, in case of a clear suspicion of a MSK disorder
with no clear suspicion of a vascular hypothesis, these
risk factors should be included in the risk & benefit
analysis and used to determine the most suitable and
safe OMT technique(s).

3.2. Clinical examination

Careful planning of the clinical examination is re-
quired to refine, re-rank or reject the hypotheses gener-
ated from the patient interview and to facilitate optimal
clinical reasoning in OMT [4]. Clinical examination
may consist of additional questions, or MSK exami-
nation and any additional testing to support or reject
the vascular hypothesis. The physical therapist should
define the type and order of testing with consideration
of any risks and precautions associated with performing
the tests.

3.3. Treatment

The decision to refer for further vascular diagnostic
evaluation or proceed with physical therapy manage-
ment needs to be made following the evaluation of the
patient interview and clinical examination. If OMT in-
tervention is indicated, and suspicion of underlying vas-
cular pathology is refuted, the physical therapist weighs
the anticipated risks all treatment modalities within the
OMT intervention. This will be based on the clinical
characteristics of the patient to the expected beneficial
effects (risk and benefit analysis) to minimize the risk
of complications. If the benefits outweigh the risks,
appropriate OMT techniques should be applied.

Before proceeding to OMT intervention, individual
practitioners will need to deliberate the treatment plan,
adopt an approach to consent which includes sharing
(verbal and written) information to the patient, explain-
ing the expected treatment benefits, arguing alternative
treatments and considering inherent risks associated
with the patient’s presentation and the interventions that
the practitioner is advocating. Additionally, the patient
has to provide (verbal or written) informed consent. All
this information needs to be reported in the (electronic)
patient record. The therapist monitors response to treat-
ment and any harmful incidents throughout treatment
and progress in line with the clinical reasoning process.
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4. A case study

To illustrate the clinical usefulness of the framework
flowchart, a case study is presented.

4.1. Description of the case

4.1.1. History of presenting complaint (HPC)
A 64 years-old woman working as a nurse-

practitioner at a local hospital, visited a physical ther-
apist for her neck pain and headache after an abrupt
left rotation of her neck during a visit to the cinema
two weeks ago. Immediately following this movement,
she felt a sharp and high intensity pain at the left side
of her neck, radiating to the left occipital, parietal, and
frontal sites of the head. At that moment, she could
barely move her neck. In addition, she experienced an
unremitting headache, nausea and lightheadedness dur-
ing the first two days after the onset of the pain. Pain
killers (paracetamol) did not relieve these symptoms.

At her first visit to the manual therapist, the following
signs and symptoms were noted.

– The neck pain was located at both sides, predomi-
nantly at the left side, with an average pain inten-
sity of 7 out of 10 (0–10 scale, numeric pain rating
scale (NPRS))

– The headache was constantly present as a dull
pain (NPRS 0–10: 4) at the left side of her head.
Rotation to both sides and extension of the cervical
spine increased the headache.

– No signs of neurological deficit; no nausea or
dizziness.

For two weeks, she experienced a major loss of ac-
tivities such as biking and driving her car because of
the restricted cervical range of motion. Lying down and
sitting on a chair, not moving her neck, reduced the
neck pain and headache.

4.1.2. General health
She is used to perform exercises (yoga) and hiking

regularly to keep her physically fit. She used to smoke
for 35 years, but stopped 6 months ago, and is in good
physical and mental health.

4.1.3. Past Medical history
Hypertension (ranges at 140/85) and diabetes type 2.

4.1.4. Medication
Metoprolol and metformin.

4.1.5. Attitudes/expectations
Her coping behaviour appears to be adequate.

4.2. Clinical reasoning

The first step is to recognize signs and symptoms
of severe (vascular) pathology during the patient inter-
view. In this case description, the sudden onset, high
initial pain intensity (headache and neck pain), the re-
stricted cervical rotation movement, nausea, ipsilateral
headache, smoking history, hypertension, comorbid di-
abetes mellitus are signs and symptoms of the patient’s
history that can be linked to potential vascular patholo-
gies of the neck [2,5].

However, at her first visit to the therapist who as-
sessed the patient according to the IFOMPT Frame-
work, no clear signs or symptoms of serious vascular
pathology appeared to be present that needed referral
to further investigation.

The next step is to assess the patient for both other
subtle signs and symptoms, and risk factors for vascu-
lar pathology. As the patient complained of neck pain,
ipsilateral headache, nausea, and lightheadedness, ad-
ditional tests (neurological examination, coordination
and gait, and blood pressure and auscultation) were in-
dicated. Moreover, the patient interview highlighted the
presence of hypertension, which is recognized as a risk
factor for dissecting and non-dissecting stroke [2].

The additional testing as mentioned above did not
reveal any abnormal findings, but the presence of subtle
signs and symptoms and hypertension indicated that
precaution is needed during the clinical examination,
especially in older people [6,7].

The next step is to define whether the signs and symp-
toms are related to a musculoskeletal disorder. If a non-
MSK disorder is considered, the patient must be re-
ferred to other health care providers and should be ex-
cluded for further examination. If an MSK-disorder is
suspected, a clinical diagnosis/hypothesis must be con-
structed based on the information from the interview.

Cervicogenic headache appears to be the most plau-
sible hypothesis based on the symptoms experienced
by the subject, i.e., neck pain, one-sided headache and
restricted movement of the neck after a sudden onset
(rotation of the neck) [8,9]. As cervicogenic headache
is defined as referred pain from the cervical spine to the
head, the nociceptive drivers (articular joints, myofas-
cial structures) of the pain should be identified during
the MSK clinical examination [10,11].

The clinical examination included inspection, move-
ment examination, and articular and myofascial exami-
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Table 1
Findings of the clinical examination

Clinical examination Findings
Inspection Forward head position
Movement examination – Active movement in all directions is painful

– Major loss of movement in extension and rotation of the cervical spine to both sides
– Flexion-rotation test (Hall 2010b) is restricted to both sides (20-0-22 degrees: left rotation, neutral position,

right rotation)
Articular examination – Articular joint movement at C1-2 and C2-3 is painful on both sides

– At the left C1-2 and C2-3 articular joints, end range extension and end range left rotation provokes the
specific and left-sided headache (Hall 2010b)

Myofascial examination – Palpation of the upper trapezius and suboccipital muscles is painful on both sides
Motor control examination – Not relevant at this time point due to the irritability of the headache and neck pain

nation (including provocation and function tests) [12].
Motor control examination, including neuromuscular
control (e.g. craniocervical flexion test [13], and eval-
uation of endurance/force (e.g. [14]) was not relevant
at this time point due to the irritability of the current
headache and neck pain. The order of testing was cho-
sen carefully, the examination was carried out safely,
and the therapist monitored the patient’s signs and
symptoms during the examination. The clinical exami-
nation findings are shown in Table 1.

The results of the clinical examination guided further
clinical reasoning and seemed to confirm the hypothe-
sis of cervicogenic headache with an underlying cervi-
cal articular joint dysfunction and myofascial involve-
ment. The signs and symptoms revealed during the pa-
tient interview (headache started after neck distorsion, a
one sided and side-locked headache), the major loss of
movement in rotation and extension, together with the
painful C1-2 and C2-3 articular joints that provoked the
familiar headache, the headache was finally classified
as a cervicogenic headache.

As cervicogenic headache with an underlying artic-
ular joint dysfunction is considered as an indication
for OMT intervention, the therapist must then weigh
all included factors within a risk- benefit analysis and
propose the most adequate and suitable treatment for
this patient. In this scenario, the initial proposed treat-
ment was education regarding pain and posture com-
bined with passive high and low-velocity mobilizations
of the cervical and thoracic spine, home-exercises and
myofascial release techniques [15–18]. According to
the shared decision-making process, the therapist ex-
plained and discussed the indication, expected benefits,
treatment options and potential risks with the patient.
By giving the informed consent, the patient agreed to a
multimodal treatment that included education, cervical
and cervical-thoracic spine mobilization, and myofas-
cial release techniques to reduce pain. Active midrange
mobilization techniques were taught as home exercises.

5. Conclusion

In this case description, the framework flowchart was
applied to guide clinical reasoning in a patient with
neck pain and headache. Although the patient’s history
appeared to be suspicious for serious vascular pathol-
ogy, continuing of the patient interview and testing
did not reveal additional relevant signs/symptoms, risk
factors for vascular pathology, or positive additional
tests. When outweighing the risks to the benefits, an
appropriate OMT treatment was applied. The frame-
work flowchart intends to guide and help physical ther-
apists in their clinical reasoning to provide safe OMT
interventions.
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