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Context: Osteopathy in the cranial field (OCF) is among the most controversial

topics of osteopathic practice. The mechanism by which cranial movement (CM)

occurs is poorly understood, but includes speculation that intracranial pressure can

generate a movement of the cranial bones. If this model is valid, an increase in intra-

cranial pressure produced by bilateral compression of internal jugular veins, or the

Queckenstedt maneuver (Q-test), should be detectable.

Objective: To determine whether osteopaths can perceive a palpable change in CM

when the Q-test is applied.

Methods: Blindfolded osteopaths experienced in OCF evaluated the CM of volun-

teers as a trained clinician applied the Q-test. The osteopaths reported any change in

CM amplitude during 3 different 1-minute periods. The total number of variations

perceived in each period (PV) by all osteopaths on all volunteers was analyzed.

The Kruskal Wallis test was used to evaluate the differences between the test

periods. The Mann-Whitney test was used for a pairwise comparison. Statistical sig-

nificance was set at P≤.05.

Results: Eight osteopaths participated in this study and evaluated the CM of 6

volunteers. A Kruskal-Wallis test of the PV between monitoring periods revealed a

statistically significant difference (P<.001). A Mann-Whitney Test showed there

was a significant increase in PV between the compression period and the 2 other

monitoring periods (base P=.003 and expectation P=.009).

Conclusion: Osteopaths could detect a change in the amplitude of CM after the Q-

test was applied. Although this was a small-scale pilot study, our data represent a

starting point for understanding whether an intracranial or an extracranial mechan-

ism is responsible for the CM.

J Am Osteopath Assoc. 2020;120(10):647-654. Published online September 7, 2020.

doi:10.7556/jaoa.2020.119

Keywords: cranial movement, OCF, OMTh, osteopathic manipulation, Queckenstedt maneuver

O
neof the most controversial aspects of osteopathic practice is osteopathy in the

cranial field (OCF).1,2 Osteopaths practicing OCF suggest that it is possible to

manually perceive cranial movement (CM), or variations in the size of the

cranial theca, through the movement of the cranial bones. Although not universally

accepted, the evaluation and correction of CM dysfunctions has been reported to be

effective for managing various medical conditions.3,4
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To support the clinical applications of OCF, an

understanding of the underlying mechanism respon-

sible for the palpatory perception of CM is critical.

The classical biomechanical model assumes a certain

degree of mobility of the cranial bones at the sutural

level, which persists into adulthood.2,5 Because of this

mobility, osteopaths should be able to monitor changes

in the volume of fluids contained in the skull, such as

the cerebrospinal fluid (CSF) or cerebral blood volume

(CBV).6 Externally applied forces to the skull or

increases in intracranial pressure have been shown to

generate a movement of the cranial bones.7 However,

some osteopaths reject this biomechanical model and

hypothesize that extracranial mechanisms are respon-

sible for CM perception.8,9

Sutherland has proposed that the CM is an oscilla-

tory movement with 6 to 15 cycles per minute, the

so-called cranial rhythmic impulse (CRI).1,2

Concerning the biomechanical model, several mechan-

isms have been hypothesized to justify a fluctuation in

the volume or pressure of CSF and blood flow that

could explain the CRI. Heartbeat has been shown to

move the brain and the CSF.10 Changes in arterial

blood pressure—or more precisely, changes in the

Traube-Hering-Mayer (THM) waves—are related to

the CRI.11 THM waves, described as oscillations of

blood flow velocity nonsynchronous with a ventilatory

pattern, are concurrent with the perception of CM.11

Pulsatility in veins and lymphatic vessels could also

contribute to CRI.2 Unbalance in the production and

reabsorption of the CSF, with a subsequent variation

of the CSF volume, was considered to be the process

underlying the CRI for many years.2 According to the

conventional theory, CSF is produced in the choroid

plexus; reabsorption of CSF occurs via the arachnoid

granulations into the superior sagittal sinus and

through cerebral and spinal arachnoid villi, which pene-

trate venous sinuses and root veins.12-14 Recent

research suggested that the hydrodynamics of cerebro-

spinal fluid were indicative of a considerable amount

of CSF being absorbed by the lymphatic system,

making the hypothesis of fluctuations in the volume

CFS due to the mechanism of the conventional theory

less plausible.15

The different frequencies of these processes

(heartbeat, THM waves, veins, and lymphatic vessel

pulsatility, unbalance in production and reabsorption

of the CSF) and the difficulty of attributing the CRI to

a single mechanism led to the idea that the palpation

of the CM results from sutural accommodation to

different pressure waves and could be the cause of

poor interoperator reliability in palpation of the

CM rate.4,16

If the CM biomechanical model is valid, an osteopath

should perceive an increase in intracranial pressure

regardless of the mechanism of CRI. The

Queckenstedt maneuver (Q-test), or bilateral compres-

sion of internal jugular veins (IJV), is a technique that

has been proven effective in increasing intracranial

pressure. The Q-test obstructs the cephalic venous

return and increases the venous blood volume in the

cranial cavity, increasing consequently the intracranial

pressure.17 In clinical practice, the Q-test has long

been used to diagnose migraines and cranial compli-

ance disorders such as spinal canal blockage.18

In rats, external and internal jugular veins converge

to form bilateral common jugular veins (CJV).19

When changes in cerebrospinal fluid pressure induced

by compressing the CJVs with the Q-test or by dir-

ectly blocking the flow with bilateral clipping were

compared in rats, their response to the Q-test was

greater from clipping.20,21 Indeed, other collateral

brain venous returns could also be obstructed during

a Q-test in addition to bilateral CJV.20 Furthermore,

intraventricular pressure returned to baseline when

performing the Q-test for more than 30 seconds.20

This return to baseline may be indicative of the activa-

tion of compensatory mechanisms for maintaining the

physiological condition of compliance of the intracra-

nial pressure.15

The aim of this study was to determine whether

osteopaths experienced in OCF could perceive a palp-

able change in CM when the Q-test was applied to

volunteers.
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Methods
This study was approved by the Ethics Committee of

the British College of Osteopathic Medicine in the

United Kingdom (BCOM) and Accademia Italiana di

Medicina Osteopatica Ethical Revision Committee.

Participants
Participants included osteopaths who had more than

2 years of clinical experience with OCF who were able

to be blindfolded. Six volunteers were recruited from

the student body of the Accademia Italiana di

Medicina Osteopatica in Saronno, Italy. The sample

size chosen was similar to that used in studies assessing

interrater reliability of the CRI rhythm.4 Volunteers

were included if they were 18 years of age or older,

gave informed consent regarding the research objec-

tives, and were able to remain supine without pain or

discomfort for at least 30 minutes. Exclusion criteria

included having bradycardia (a heart rate of less than

60 bpm) or any cardiovascular disease known to be

affected by the Q-test on the vagus nerve.

Procedures
All volunteers were evaluated on the same morning in

July 2017. CM was assessed by the osteopaths, with

each volunteer in a supine position. The Q-test was

applied by an experienced clinician and in the presence

of an assistant. The clinician applied gentle pressure to

the jugular vein for 60 seconds (Figure 1), monitored

the radial pulse of the volunteers, and watched for any

possible sensation of pain or discomfort. In preparation

for the experiment, osteopaths underwent training to

evaluate the amplitude of CM, the parameter we

thought most likely to be influenced by the Q-test, and

to record any perceived variation in CM.

Each osteopath was kept isolated from other partici-

pating osteopaths. Volunteers were randomized to dif-

ferent study rooms where each osteopath evaluated

each volunteer (Figure 2). The osteopath sat at the

head of the bed, which allowed proper evaluation of

the volunteer’s CM. Once the osteopath was correctly

positioned and in contact with the volunteer head, he

or she was blindfolded by the assistant and was

allowed a few minutes to “synchronize” with the volun-

teer’s CM prior to evaluating the width of the CM using

an arbitrary scale between 0 (no movement) and 3 (the

widest movement). Each osteopath then began assess-

ment of any change in the perception of the CM ampli-

tude and said "increase" or “decrease” whenever they

perceived a change regardless of the magnitude of the

variation in CM.

Changes in CM amplitude were recorded for 4

minutes. The time interval was chosen following a test

that was performed before the trial; osteopaths reported

that CM monitoring for more than 4 minutes caused

mental fatigue, resulting in a loss of concentration that

compromised their ability to monitor CM. During the

first minute of CM monitoring (the “base period”), the

Q-test was not applied to the volunteer. For the second

minute (the “expectation period”), the Q-test was not

applied, but osteopaths were informed about the “pos-

sible” application of the Q-test; this was to confound

the osteopath’s expectations. For the third minute (the

“compression period”), the Q-test was applied by the

clinician. To avoid abruptly interrupting the evaluation

Figure 1.
Queckenstedt’s maneuver.
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of CM by the osteopath, at the end of the third minute,

compression was released but evaluation of CM by the

osteopaths continued for a timed interval (the “post-

compression period”) decided by the assistant (usually

30-60 additional seconds). The changes recorded in

postcompression period were not included in data ana-

lysis. Osteopaths were not informed of the use of the

different monitoring periods.

To standardize the manual pressure for the Q-test, a

weighting scales was positioned under the head of the

volunteers and set to a maximum value a pressure of

300 grams, which in our view is sufficient to collapse

the jugular veins.

Statistical analysis
The number of perceived variations (PV) in the ampli-

tude of CM in the base, expectation, and compression

periods were the primary outcome measures analyzed.

For each monitoring period, PV was calculated by

summing the variation perceived by the osteopaths for

all the 6 volunteers, which resulted in 48 independent

measurements of PV for the test period. The Kruskal

Wallis test was used to assess differences between test

periods, osteopaths, or volunteers. The Mann-Whitney

test was used for a pairwise comparison. Statistical sig-

nificance was set at P≤.05.

Results
Demographic data for the osteopaths and volunteers

who took part in this study are given in Table 1. Eight

osteopaths and 6 volunteers participated in this study;

no participant satisfying the eligibility criteria was

excluded. Figure 3 shows a typical recording for a

single volunteer: each horizontal line represents the

evaluation of a CM by a single osteopath. Each

Figure 2.
Flow chart of the experimental procedure. Abbreviation: CM, cranial movement.
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deviation from baseline represents a change in percep-

tion of CM amplitude by the osteopath. A downward

deviation represents a decreased perception of CM amp-

litude, and an upward deviation represents an increase in

perception of CM amplitude. In the example given

(Figure 3), no CM amplitude variations were detected

in the base period. During the expectation period, osteo-

paths #3 and #7 detected a decrease in CM amplitude.

In the compression period, 3 osteopaths (#3, #4, and

#5) perceived an increase followed by a decrease in

CM amplitude, 2 osteopaths (#2 and #7) perceived an

increase in CM amplitude that persisted for the entire

period, 2 osteopaths (#1 and #8) perceived a decrease

followed by an increase in CM amplitude. Finally,

osteopath #6 did not perceive any variation of CM amp-

litude in any period. For this volunteer, the PV

(Figure 3) was 0 for the base period, 2 for the expect-

ation period, and 12 for the compression period.

The PV variable represents the contribution of all

osteopaths summed for all of the volunteers (Table 2

and Figure 4). There were 2 PVs in the base period (2

osteopaths reassessed the initial evaluation, but this

was considered as a variation in the perceived CM amp-

litude). During the expectation and the compression

period, 34 and 60 PVs were recorded, respectively

(Table 2 and Figure 4). Using the Kruskal-Wallis test,

the variation in PV between the 3 test periods showed

significant differences (H=64.337, df=2; P<.001). A

Mann-Whitney Test analysis showed a significant

increase in PV between the compression period and

the base and expectation periods (P=.003 and P=.009,

respectively) and a significant difference between the

base period and the expectation period (P=.003).

There was no statistical significance for PV between

different osteopaths (Kruskal-Wallis test; H=7.272;

df=7; P=.401) or between different volunteers evalu-

ated (Kruskal-Wallis test; H= 2.951; df=5; P=.791).

ost 1

Base Expectation Compression Post

ost 2

ost 3

ost 4

ost 5

ost 6

ost 7

ost 8

0 100
Time (s)

200

Figure 3.
Typical experimental recording for a volunteer. Each line is
the evaluation of an individual osteopath (ost 1 to ost 8) for
a single volunteer. Each deflection from this line represents
an increase in amplitude (upward deflections) or a decrease
in amplitude (downward deflections).

Table 1.
Epidemiological Data for Osteopaths
and Volunteersa

Characteristics
Osteopaths
(n=8)

Volunteers
(n=6)

Age 31.13 (6.49) 21.17 (4.31)

Sex (F/M) 3/5 2/4

BMI 22.63 (1.41) 22.83 (2.71)

Experience (y) 4.25 (2.54) …

Health status No known

pathologies

No known

pathologies

Medication None None

Smokers 3 2

a Values are mean (SD).
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Discussion
We used the Q-test to monitor variations in the percep-

tion of cranial movement by osteopaths. We found a

significant effect of the compression period in compari-

son to the expectation period and the base period

(P=.003 and P=.0009). This finding indicates that the

osteopaths perceived a variation in the cranial move-

ment during the jugular compression maneuver and

distinguished it from the expectation effect. This

finding suggests that the mechanism responsible for

the palpatory sensation could be an intracranial, rather

than an extracranial, phenomenon. Although the Q-test

was shown to be effective in increasing intracranial

pressure, anastomotic variants between the external

jugular and internal jugular can be found; the Q-test

could generate an extracranial effect if applied down-

stream of an anastomosis inducing a possible epicranial

tactile stimulus.22 A critical variable in our study was

represented by the compression of the jugular itself.

Although the Q-test was performed by experienced

clinicians and the amount and placement of the pressure

was coordinated, there is a possibility that different

clinicians were not always equally effective in reducing

cranial drainage. Future studies should include a

measure of the effectiveness of jugular compression,

possibly using imaging techniques.

The limited duration of the 3 evaluation periods

could be seen as a limitation; however, it proved diffi-

cult and inappropriate to increase the evaluation time

of each period because of a resulting decrease in the

concentration of the osteopaths. Moreover, maintaining

the Q-test for more than 30 seconds does not improve

perception of an increase in intracranial pressure.20

Therefore, the choice of 3 periods, each lasting

1 minute, seemed most appropriate for this study.

In designing this experiment, we preferred not to

assume a direction (increase or decrease) for a variation

in CM amplitude because it is not possible to predict

how an increase in intracranial pressure could modify

the hypothesized mechanisms responsible for the CRI.

Some osteopaths perceived an increase in amplitude,

while others perceived a decrease; therefore, the signifi-

cant variable was the perception of a change in CM

rather than an increase or decrease in CM amplitude.

Base

60

50

40

30

20

10

0

Expectation

P
V

Compression

Figure 4.
Total number of perceived variations (PV) in the cranial
movement amplitude over the 3 test periods.

Table 2.
Perceived Variations (PV) in the Cranial
Movement (CM) Amplitude Analysed During the 3
Test Periods

Period PV in CM amplitudea

(A) Total Median Q1 Q3

Base 2 0 0 0

Expectation 34 1 0 1

Compression 60 1 1 1

(B) Kruskal Wallisb

Period P<.001

Osteopaths P=.401

Volunteers P=.791

(C) Mann-Whitney Testc

Base vs expectation P=.003

Expectation vs

compression

P=.003

Base vs compression P=.009

a PV in the CM amplitude analysed over the 3 test periods. Median,
first and third quartile (Q1, Q3) are shown.

b Kruskall Wallis differences between test periods, osteopaths, or
volunteers.

c Mann-Whitney test for pairwise comparison.
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The perception of a change indicates a disturbance of

the system being evaluated. Moreover, the literature23

suggests that assessing movement is more reliable than

assessing the direction of movement.

Our data also found a significant difference when

comparing the expectation with the base periods. This

observation confirms the effectiveness of blindfolding

the osteopaths with respect to compression: 7 out of 8

osteopaths perceived changes in the amplitude during

the second phase of the experiment. Also, the observa-

tion could show that the osteopaths’ expectations of

having to perceive something generated false positives.

Kasparian et al23 found similar results using a mechan-

ical model.

In our study, osteopaths were asked to detect possible

variations in the width of the CM only from the expec-

tations phase. In the base period, osteopaths were asked

to evaluate only the amplitude but they were not

expecting any changes. For this reason, the base

period does not constitute an appropriate control for

the expectation period in term of fluctuations detected.

There are no data in the literature as to the reliability

of using amplitude to evaluate CM; this is because the

rhythm parameter seems to be more objectively meas-

urable. Reliability in the evaluation of the rhythm of

the CM is poor.4 In a clinical setting, the assessment

of the extent of the CM and its possible variation fol-

lowing treatment is more widespread. For educational

purposes, a numerical evaluation of the CM is some-

times used, considering 0 as the absence of movement

and 3 as the maximum perceptible movement. This

kind of evaluation is highly subjective, and in our

study, the reliability of the initial evaluation of the amp-

litude was found to be “slight agreement” on the Landis

and Koch scale (k = 0.0549).24

Conclusions
This study suggests that changes in the cranial move-

ment fluctuations can be perceived by an osteopath

when the jugular compression Q-test is applied.

Moreover, our results suggest that perception of an

inducted intracranial phenomenon was reproducible

between osteopaths. Although this was a small-scale

pilot study, our data represent a starting point for under-

standing if an intracranial or an extracranial mechanism

is responsible for the CM.
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