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ABSTRACT

Introduction:

Posttraumatic stress disorder (PTSD) is associated with hyperactivity of the sympathetic nervous system (SNS) and
elevated levels of central and peripheral pro-inflammatory biomarkers. Fascial Counterstrain (FCS) is a manual therapy
technique purported to reduce inflammation and neuroexcitation by decreasing the concentration of pro-inflammatory
mediators in the interstitial tissues. We hypothesized that a short course of FCS treatment that specifically targets the
interstitium surrounding the SNS will result in a decrease in the severity of PTSD symptoms.

Materials and Methods:

Twenty-four consenting volunteers with a baseline Clinician-Administered PTSD Scale for DSM-5 (CAPS-5) score > 11
were randomized to either an FCS treatment group (n=13) or waitlist control group (n=11) after obtaining informed
consent as approved by Solutions IRB. Changes in PTSD symptom severity were assessed after three 1.5-hour FCS
treatments in 11 subjects in the treatment group and compared to 11 waitlist controls using a piecewise linear mixed-effects
regression model. Changes in self-reported depression, anxiety, somatic symptoms, life satisfaction, and subjective measure
of overall improvement were also assessed.

Results:

Three 1.5-hour FCS treatments administered over an average duration of 19.5 days [95% CI (15.2-23.8)] resulted
in a significantly greater reduction in PTSD symptom severity in the FCS treatment group compared to the waitlist
control group [CAPS-5 scores: 18.7-point decrease, 95% CI (8.7-28.7) vs. 1.3-point decrease, 95% CI (0.7-1.9);
main effect for FCS treatment: P<.001; FCS group vs. control group comparison: P=.0017]. Compared to waitlist
controls, the FCS treatment group also had statistically significant decreases in self-reported depression, anxiety,
and somatic symptoms in addition to increases in self-reported overall improvement and life satisfaction.

Conclusion:

This proof-of-concept study is the first to demonstrate that a short course of FCS manual therapy targeting the SNS resulted
in a rapid and statistically significant reduction in clinician-rated PTSD symptom severity, as well as patient-reported
depression, anxiety, and somatic symptoms. Large, randomized studies in PTSD should compare the effectiveness of FCS
manual therapy to evidence-based psychotherapies or pharmacotherapies to evaluate its potential as a rapid, cost-effective,

and scalable public health intervention.
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INTRODUCTION

Posttraumatic stress disorder (PTSD) and associated comorbid
mental health and medical disorders can negatively impact
force readiness.' Despite the substantial burden to individuals,
families, and communities, only a minority of individuals with
PTSD receive treatment,” and the rates of dropout from treat-
ments are high.’ In addition, the rates of clinical response and
remission are low, and PTSD symptoms persist despite com-
pletion of evidence-based treatment.* The annual economic
burden of PTSD in the United States was assessed at $232.2
billion, with estimates of $19,630 per individual with PTSD’
further supporting the urgent need for innovative, rapidly effec-
tive treatment options that are not only well tolerated, but
broadly accepted by individuals with PTSD.
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Fascial Counterstrain Treatment Decreases PTSD Symptom Severity

Hyperactivity of the sympathetic nervous system (SNS)® in
PTSD together with a dysregulated hypothalamic pituitary
adrenal (HPA) axis,” attenuated parasympathetic responses, and
increased levels of pro-inflammatory biomarkers® have been
proposed as a potential explanation for the increased risk of
cardiovascular disease,’ chronic pain,'® and autoimmune dis-
orders'' in these patients.

Pharmacological'? and non-pharmacological'® interventions
that decrease activity of the SNS have been explored as potential
treatment options for PTSD. Stellate ganglion blockade (SGB)
decreases central and peripheral sympathetic tone and has been
used to treat sympathetically mediated regional pain syndromes,
chronic fatigue, long COVID, and ventricular tachyarrhyth-
mias.'* Stellate ganglion blockade has also shown promise as
an adjunctive treatment in patients with refractory PTSD."

Fascial Counterstrain (FCS) is a manual therapy for pain and
somatic dysfunction that is based on Strain-Counterstrain osteo-
pathic principles,'® and may have potential therapeutic applica-
tion in PTSD. Although the physiological mechanisms
underlying FCS have not been fully elucidated, the targeted
tissue manipulation is purported to facilitate regional lymphatic
drainage, reduce the levels of proinflammatory mediators in the
interstitium,'” and potentially increase the activation threshold
of sympathetic neurons.'® Because PTSD is associated with both
elevated levels of proinflammatory cytokines and SNS hyperac-
tivity, we hypothesized that an FCS protocol designed to reduce
inflammation in the neuronal sheaths of all pre- and postgangli-
onic sympathetic pathways will improve PTSD symptoms.

METHODS

All procedures were approved by the Solutions Institutional
Review Board (IRB) (IRB Registration #: IORG0007116 Fed-
eral wide Assurance #: IRB00008523). All subjects signed
IRB-approved written informed consent, completed a baseline
screening to determine eligibility, and were randomly assigned
to FCS treatment group or waitlist control group. See CON-
SORT flow chart (Figure 1).

Subjects

The study targeted first responders and veterans with a history
of trauma exposure and PTSD symptoms. Interested subjects
were referred by their primary care physicians, physical ther-
apists or massage therapists or responded to fliers placed in the
community. Subjects did not receive monetary compensation
for their time and were not charged for the FCS treatment.

Inclusion and Exclusion Criteria

Inclusion criteria were (1) Ability to provide informed consent,
(2) First responders or veterans who experienced one or more
potentially traumatic events (PTE) identified by the Life Events
Checklist for DSM-5 (LEC-5)," (3) Volunteers who had a Cli-
nician Administered PTSD Scale for DSM-5 past month version
Clinician-Administered PTSD Scale for DSM-5 (CAPS-5)*
score 2 11 (corresponds to > mild PTSD symptoms); (Frank

Weathers personal communication 2023), (4) willingness to
receive 3 FCS treatments, and (5) willingness to maintain stable
doses of pharmacotherapy or psychotherapy for PTSD and/or
depression before and during the study.

Exclusion criteria were as follows: (1) Subjects who had a
CAPS-5 score < 10, (2) Subjects who had a history of receiving
FCS treatment in the past, and (3) Subjects with a history of
sexual assault were excluded given the manual nature of the
FCS intervention.

Procedures

Subjects who provided informed consent were screened using
LEC-5 to assess exposure to PTEs in a respondents’ lifetime.
A trained, doctorate level psychologist administered the
CAPS-5 for all subjects who met criteria for a qualifying PTE.
Subjects with a baseline (T0) CAPS-5 score > 11 were ran-
domized to either the treatment group or waitlist control group
using the website www.randomizer.org. For the waitlist control
group, the CAPS-5 and other psychometric measures were
scheduled to be repeated at 1 month (T1), 3 months (T2), and
6 months (T3) after the baseline (T0) assessments. After base-
line psychometric assessments at TO, the FCS group received
three 1.5-hour FCS treatments followed by repeat assessments
at 1 month (T1), 3 months (T2), and 6 months (T3) after the
last FCS treatment. All subjects also completed self-reported
questionnaires to report changes in depression, anxiety, somatic
symptoms, life satisfaction, and subjective report of overall
improvement at the same time points as the CAPS-5 interviews.
The psychologist was blind to group assignment of the sub-
jects. Changes to participants’ pharmacotherapy or psychother-
apy were noted in the study visits.

Primary Outcome Measure

The primary outcome measure in this study was a change in
PTSD severity measured by a change in CAPS-5 score. To aid
clinical interpretation, response rates (=10 point decrease from
baseline CAPS-5 score)?! were also compared between the FCS
treatment and the waitlist control group.

Secondary Outcome Measures

All subjects completed the following self-reported psychomet-
ric measures at TO, T1, T2, and T3:

1. Beck Depression Inventory (BDI)** and the Patient Health
Questionnaire-9 (PHQ-9)* to measure changes in the sever-
ity of depressive symptoms.

2. Patient Health Questionnaire-15 (PHQ-15)** to assess
somatic symptom severity.

3. Generalized Anxiety Disorder-7 (GAD-7)* to assess
changes in anxiety.

4. Satisfaction with Life Scale (SWLS)? to measure subjective
happiness.

5. Pain Self-Efficacy Questionnaire (PSEQ)*’ to assess confi-
dence in ability to do tasks and activities despite pain.
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Screened and met criteria for
trauma exposure using LEC-5

Excluded (n=11)

- CAPS-5score <10 (n=4)

» - Declined participation (n = 7)

(n=35)

8

E

2 - CAPS-5 score >11 (n = 24)

i3 - Randomized

= Randomized to FCS treatment group (n=13)
% -10 First responders [4 Law Enforcement 11
2 Officers (LEQ), 7 fire fighters, 1 nurse, 1
=z Veteran]

-9 males, 4 females

Randomized to waitlist control group (n =

-11 First responders (4 LEO, 7 fire fighters)
-10 males,1 female

-Completed baseline, and three follow-up
assessments, after three FCS treatment
sessions (n=8)

three FCS treatment interventions. (n=2)

Treatment &
Follow-un

three FCS treatment interventions. (n=1)

after FCS treatment interventions. (n= 2)

- Completed one follow-up assessment after
- Completed two follow-up assessments after

- Did not complete any follow-up assessments

- Completed baseline, and three follow-up
assessments (n=8)

- Completed baseline and 2 follow-up
assessments. (n=3)

-Included in final analysis (n=11)

Analysis
Patients

(n=2)

-Excluded from analysis due to lack of any
follow-up assessments following treatments

-Included in final analysis (n=11)
-Excluded from analysis (n = 0)

Abbreviations: Fascial Counterstrain (FCS)

Figure 1. Consort chart. Abbreviation: FCS, fascial counterstrain.

6. The Patient Global Impression of Change (PGIC) was
administered only in the FCS treatment group at T1, T2,
and T3 to measure subjective overall improvement after
treatment.”®

Fascial Counterstrain Protocol

The Fascial Counterstrain treatment group received three
90-minute FCS treatments after their baseline measures (T0).
The Fascial Counterstrain Protocol used in this study targets
the SNS and was provided by 1 of 2 certified practitioners (a
physical therapist or a naturopathic physician). The waitlist
control group were offered 3 FCS treatments after completion
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of the study. The 2 FCS practitioners were also blinded to
subjects’ assignment to either the FCS treatment or waitlist
control group. Fascial Counterstrain treatments start with an
assessment phase which involves identification of diagnostic,
cutaneous tender points (TPs). Tender points are defined as
tense, tender, edematous, cutaneous masses approximately
1 cm in diameter” considered to be a result of convergent
spinal, nociceptive pathways that convey neuronal signals
generated by deep tissue inflammation.'”* Surface TPs iden-
tified in the SNS FCS protocol were named according to the
corresponding deep tissue inflammatory structures that gen-
erate the surface TP, including inflammation surrounding pre
and postganglionic sympathetic neurons and ganglia.
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Following the identification of TPs, the second phase
involves treatment of the underlying areas of inflammation to
facilitate regional lymphatic drainage, resulting in a decrease
in the concentration of interstitial inflammatory mediators.'”
Fascial Counterstrain treatments involve manually shortening
of the involved tissues to create a deep tissue “vacuum.” Each
treatment position or “release” is then held for 30-45 seconds,
to maximize the drainage of inflammatory mediators into the
larger, regional lymphatic vessels. A successful FCS treatment
is confirmed by a substantial improvement in post-treatment
deep tissue mobility in the area of primary inflammation in
addition to substantial, and lasting reduction in surface TP
sensitivity.

Structures Targeted by the Fascial Counterstrain
Protocol

The Fascial Counterstrain protocol targets the entire SNS
which is a 2-neuron, efferent pathway that includes both the
pre and post ganglionic sympathetic neurons and ganglia. Pre-
ganglionic sympathetic neurons originate in the intermediolat-
eral column of the spinal cord and extend from the first thoracic
to the second lumbar spinal cord segments. These pregangli-
onic neurons synapse onto postganglionic neurons located in
the paravertebral ganglia (sympathetic chain ganglion) or the
prevertebral ganglia (collateral ganglion). The postganglionic
efferent neurons release norepinephrine in target organs, stim-
ulating adrenergic receptors which control each organ’s indi-
vidual “fight or flight” response. One exception to the 2-neuron
sympathetic pathway design, is the preganglionic neurons that
directly innervate the adrenal medulla and result in a rapid
release of epinephrine and norepinephrine into the bloodstream
when activated. In addition, the SNS has a bidirectional rela-
tionship with the brainstem, limbic system, and prefrontal cor-
tex through a complex neural and hormonal network which
helps the body maintain homeostasis and mount a rapid
response to real and perceived threats.”!

The Fascial Counterstrain treatment protocol used in this
study specifically targeted the sympathetic neural pathways,
originating from the first thoracic to the second lumbar spinal
segments, including the direct preganglionic branches to the
adrenal medulla. The Fascial Counterstrain treatments also
addressed the postganglionic sympathetic pathways that inner-
vate target organs from the first cervical spinal segments down
to the sacrococcygeal junction. For a complete list of the FCS
TPs and treatments included in this study, please see FCS treat-
ment manuals.*>*

Statistical Analysis

There was considerable variability in the timing of assessments
for both the FCS treatment group and the waitlist control group.
For instance, the interval from baseline (TO) to the final fol-
low-up (T3) assessment ranged from 5.7 to 11.2 months in the
FCS treatment group and from 5.9 to 7.6 months in the waitlist
control group. In addition, among participants in the FCS
group, the intervals between the first, second, and third

treatment sessions varied considerably. This variability made
it necessary to distinguish the effects of the FCS intervention
from changes that might occur spontaneously over time, as
indicated by the changes in outcome measures observed in the
waitlist control group. We used a piecewise linear mixed-
effects regression model to isolate and evaluate the effects of
FCS treatment on primary and secondary outcomes, while
accounting for variations in the timing of assessments and FCS
treatments across participants.
The model is based on the following core assumptions:

1. Pre-treatment trend: Before FCS treatment, both the FCS
and control groups are assumed to follow a shared linear
trend in primary and secondary outcome scores. The
pre-treatment trend in the waitlist control group estimated
using data from baseline (TO) to the final follow-up (T3) is
applied to the pre-treatment period from baseline (TO) until
the time of the first FCS treatment for the FCS treatment
group.

2. Post-treatment trend: Following the last FCS treatment,
patients in the FCS treatment group are assumed to follow
a potentially different linear trajectory, which may or may
not match the natural progression observed in the waitlist
control group.

3. Fascial Counterstrain Treatment effect (discontinuity): The
model identifies the treatment effect by measuring the aver-
age change in primary and secondary outcomes immediately
before and after the 3 FCS treatments. To isolate this effect,
we collapsed the days between the first and last FCS treat-
ment into a single time point effectively removing the dura-
tion of treatment from the timeline. The corresponding
potential discontinuity in the individual score trajectories,
and the size of this discontinuity, represents the primary
treatment effect.

In the Fascial Counterstrain treatment group, symptom
scores were modeled as 2 distinct linear phases: a pre-treatment
trend and a post-treatment trend, separated by a discontinuity
representing the treatment effect. To standardize the analysis,
each patient’s timeline was realigned so that the date of their
first treatment was set as time zero. For the waitlist control
group, changes in symptoms were modeled as a single contin-
uous linear trend, with timelines aligned to the first follow-up
after baseline (T1), which was set to time zero.

This modeling strategy allows for robust estimation of the
impact of FCS treatment while controlling for individual dif-
ferences in follow-up intervals.

The regression formula for the mean outcome measure as
function of time was:

Outcomemeasure(t) =L, +B,t+p, oy + By dies + By s -t
Here, f3,'s are regression coefficients, ¢ is time, /,,,, is a group
identifier (control vs. treatment), and /. is a treatment indi-
cator (treatment was not received vs. treatment was received).
B, is the pre-treatment rate (change in the score per month),
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and S, is the change in the pre-treatment rate after patients
receive their treatment. The sum of 3, and S,is the post-treat-
ment rate. f3, is the discontinuity in the average score which
refers to the main effect of treatment. The overall regression
model includes a random intercept for each patient, and an
additional random intercept for each treated patient at time-
points after the treatment was received. This additional ran-
dom intercept accounts for the different number of days
removed from individual timelines and for the different indi-
vidual responses to treatment. This model is applied to both
primary and all the secondary outcomes, and includes all
non-missing data for both waitlist controls and FCS treatment
groups.

According to the model, the main effect of treatment was
the change in primary and secondary outcomes in the FCS
group immediately before and after the course of the 3 FCS
treatments. To ensure that the changes in outcomes between
the groups were compared over the same time frame, the model
calculated the difference between the average change in out-
comes immediately before and after 3 FCS sessions in the FCS
treatment group (f3,) and compared it to the average change in
the waitlist control group, scaled to the 19.5-day period
ﬁ]*=0.64><[51 (19.5 days is 64% of an average month). This
approach allows for direct statistical comparison of changes in
outcomes over equivalent durations in FCS treatment group
and waitlist controls.

RESULTS

Baseline characteristics for the FCS treatment and waitlist con-
trol groups of subjects are presented in Table 1. Although the
mean CAPS-5 score at baseline was 9 points higher in the FCS
group compared to the waitlist control group, the difference

Table 1. Sample Characteristics and Outcome Measures Evaluated
at the Baseline

Baseline Treatment
characteristic Control group group All subjects
Sample size, n 11 11 22
Gender, n (%)
Female 1 (9%) 3 (27%) 4 (18%)
Male 10 (91%) 8 (73%) 18 (82%)
Age, mean (SD) 47.1(7.7) 44.8 (11.5) 459 (9.7)
Outcome measure,
mean (SD)
CAPS-5 28.2 (9.8) 37.2(17.4) 33.7 (14.5)
BDI 14.8 (4.4) 18.8 (11.9) 16.7 (8.8)
PHQ-9 6.9 (3.9) 10.0 (7.0) 8.4 (5.7)
PHQ-15 8.3 (4.6) 9.7 (4.9) 8.9 (4.7)
GAD-7 4.6 (3.3) 9.2 (6.5) 6.8 (5.5)
SWLS 14.7 (6.6) 11.2 (6.4) 13.1 (6.6)
PSEQ 47.2(8.4) 45.9 (8.7) 46.6 (8.4)

Abbreviations: CAPS-5, Clinician-Administered PTSD Scale for DSM-5,
BDI, Beck Depression Inventory; GAD-7, Generalized Anxiety Disorder-7;
PSEQ, Pain Self-Efficacy Questionnaire; PHQ-15, Patient Health
Questionnaire-15; PHQ-9, Patient Health Questionnaire-9; SWLS,
Satisfaction with Life Scale.
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was not statistically significant (P=.15, unequal variance
t-test).

Primary Outcome Measure: CAPS-5

Preliminary inspection of the CAPS-5 data (Figure 2) con-
firmed that the FCS treatment group had a substantial decrease
in PTSD severity 1 month after treatment (T 1) compared to the
waitlist controls. The decrease in CAPS-5 score was sustained
at least for 6 months after FCS treatment.

The results from the piece-wise linear mixed-effects regres-
sion model including significance levels for within and between
group comparisons for primary and secondary outcome mea-
sures are listed in Table 2. Figure 3A and B depicts the
changes in CAPS-5 scores during repeated assessments at the
individual subject level for the waitlist control group and FCS
treatment group respectively. Figure 3B illustrates changes in
CAPS-5 scores in the FCS treatment group before and after
FCS treatment, as determined by the model.

Three FCS treatments administered over an average of 19.5
days [95% CI (15.2-23.8)] resulted in a significantly greater
reduction in CAPS-5 scores in the FCS treatment group com-
pared to the waitlist control group [18.7-point decrease, 95%
CI (8.7-28.7) vs.1.3-point decrease, 95% CI (0.7-1.9); main
effect for FCS treatment: P<.001; FCS group vs control group
comparison: P=.0017], (Table 2 and Figure 3). The slopes of
pre- and post-treatment splines in the FCS group were not sig-
nificantly different and correspond to approximately 2.0-point
decrease in CAPS-5 score per month (Figure 3B).

Subjects were also compared using the 5-level categorical
classification of PTSD, a scale which ranges from asymptom-
atic to extreme PTSD. There were 20 patients (10 controls, 10
treated) who could be evaluated by the change in severity cat-
egory between baseline and the 1-month assessment. In both
groups, no patient moved to a worse category. Among the con-
trols, 2 patients improved by at least 1 category, and 8 stayed
in the same category. In the FCS treatment group, all 10 patients
improved by at least 1 category and no patients remained in
the same category (20% improvement in controls versus the
100% improvement in FCS treatment group; Fisher's Exact
test, P=.002). Clinically meaningful response or improvement
in PTSD symptoms defined as a 10-point decrease in CAPS-5
severity, was seen in 80% of the FCS treatment group compared
to a 20% response rate in the waitlist group (Fisher's Exact test,
P=.057).

Secondary Outcome Measures

Compared to waitlist controls, the FCS treatment group had
statistically significant decreases in the severity of self-reported
depressive symptoms, anxiety symptoms, somatic symptoms,
and a statistically significant increase in subjective report of
satisfaction with life before and after the 3 FCS treatments
(Table 2). As with the primary outcome measure (CAPS-5),
all secondary outcome measures showed significantly larger
declines in the FCS treatment group compared to the waitlist
control group before and after FCS treatment. The statistical
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Table 2. Regression Analysis for the Primary and the Secondary Outcomes

Outcome  Pre-treatment score Post-treatment score  Change in score Main treatment Main treatment Group comparison
measure rate (CI) 3, rate (CD) S, + B, rate (CI) 3, effect (CI) p, effect P-value (3,) P-value ( B — ﬂf)
CAPS-5 —2.0%%% (=3.0, -1.0) -2.1*%* (-3.4, -0.8) -0.1(-1.7,1.5)  —18.7#%*% (-28.7, <.001 .0017
-8.7)
BDI 0.06 (-0.6, 0.7) -0.6 (-1.9,0.5) -0.7(-1.9,0.5)  -9.5%*(-15.6,-3.4) .0039 .0041
PHQ-9 0.3 (-0.2,0.8) -0.2 (-1.0, 0.6) -0.5(-15,04) —-6.6%*%(-10.8,-2.3) .0038 .0032
PHQ-15 -0.02 (-0.4,0.3) -0.2(-0.7,0.3) -02(-0.8,0.5) -3.6% (-6.6,-0.7) .019 .020
GAD-7 0.01 (-0.3,0.3) -0.2 (-0.6, 0.3) -0.2(-0.7,0.3)  -5.3%(-9.4,-1.3) .013 .014
SWLS 0.07 (0.4, 0.6) 0.3 (-0.5, 1.0) 0.2 (0.7, 1.1) 5.0% (0.6, 9.4) .028 .031
PSEQ -0.7*%(-1.3,-0.05)  -0.1(-1.1,0.9) 0.5 (=0.6, 1.7) 6.3 (2.0, 14.7) .13 11

Score rates are defined as changes in scores per month. The 95% CI are provided in parenthesis. The P-value listed in column 6 corresponds to the main
effect of treatment (3, parameter in the model). The P-value listed in column 7 reflects the significance of the difference in treatment effects between the
fascial counterstrain group and the waitlist control group, (8, — B, in the model, where f; is pre-treatment change score per 19.5 days).

Abbreviations: CAPS-5, Clinician-Administered PTSD Scale for DSM-5, BDI, Beck Depression Inventory; GAD-7, Generalized Anxiety Disorder-7;
PSEQ, Pain Self-Efficacy Questionnaire; PHQ-15, Patient Health Questionnaire-15; PHQ-9, Patient Health Questionnaire-9; SWLS, Satisfaction with

Life Scale.
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Figure 2. Mean (+SE) Clinician-Administered PTSD Scale for DSM-5
(CAPS-5) score in the fascial counterstrain group and waitlist controls. Bars
represent standard errors. The fascial counterstrain treatment group received 3
fascial counterstrain treatments between the baseline assessment (T0) and
1-month follow-up (T1). Because assessments did not occur at identical time
intervals across participants, outcome data were extrapolated to match stan-
dardized time points for visualization. The statistical model in Table 2 and
Figure 3 accounted for the temporal variability in assessments.

significance of within and between-group differences is
reported in the last 2 columns of Table 2. Finally, although the
PSEQ score in the FCS treatment group showed a 6.3-point
increase in confidence in ability to do tasks and activities
despite pain, this change was not significantly different from
the waitlist control group.

Patient Global Impression of Change (PGIC) was assessed
in the FCS treatment group at T1, T2, and T3 time points. PGIC
scores at T2 were significantly higher than T1 and PGIC scores
at T3 were significantly higher than T2, confirming greater
subjective overall improvement in the FCS group after FCS
treatment (+3.9 points (P<.001) and +3.2 points (P<.001)
respectively, unequal variance t-test). There were no reported
adverse events in either group.

DISCUSSION

This proof-of-concept study is the first to confirm that treatment
with 3 sessions of FCS resulted in a statistically significant and
rapid decrease in clinician-rated PTSD symptom severity,
self-reported depression, self-reported anxiety levels, and
somatic symptoms. In addition, the FCS treatment group
reported significant increases in self-reported satisfaction with
life and subjective overall improvement compared to waitlist
controls. PTSD clinical response rates in the FCS group were
substantially higher compared to waitlist controls. Because the
CAPS-5 scores in the FCS treatment group continued to
decrease for up to 6 months (T3) following the last FCS treat-
ment, it is likely that the rapid improvements in PTSD symp-
toms were sustained over this time period.

The extent of decline in CAPS-5 score with FCS treatments
in this study is similar to the decrease reported after 6 weeks
of sertraline,** after 24 weeks of a combination of prolonged
exposure and sertraline® or after 8 weeks of mantram repetition
or present centered therapy.’® In contrast to several months
required for most evidence-based psychotherapies and phar-
macotherapies to improve PTSD symptoms, the FCS associ-
ated decrease in PTSD symptom severity occurred over the
course of only 20 days. Furthermore, unlike the rapid decrease
in PTSD symptom severity that lasted less than a month fol-
lowing ketamine infusion,”- the reduced PTSD symptom
severity with FCS was sustained for several months after the
completion of treatment. In addition, FCS treatment was not
associated with any of the adverse effects reported with trauma
focused therapy or pharmacotherapies, to include nausea, head-
aches, dry mouth, blurry vision, dizziness, and dissociation.

Although the exact mechanism by which FCS treatment
decreases activity of the SNS with resultant decrease in PTSD
symptoms is currently unknown, preclinical research findings
support 3 plausible explanations. First, as stated previously,
elevated levels of peripheral and central pro-inflammatory
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Figure 3. Change in posttraumatic stress disorder symptoms severity for individual subjects in the waitlist control group and the fascial counterstrain treatment
group. Figure 3(A). Clinician-Administered PTSD Scale for DSM-5 (CAPS-5) scores and timing of assessments relative to T1 (set to 0) for individual patients
in the waitlist control group (dots). Linear trend from the model (solid line) indicates a CAPS-5 score decrease of ~2/month. Figure 3(B) CAPS-5 scores and
timing of assessments relative to treatment (broken line) in the fascial counterstrain treatment group. Pre-treatment assessments and post treatment assessments
are located on the negative and positive side of the time axis, respectively. Linear trend estimated from the control group was applied to the pretreatment data
of the fascial counterstrain group (solid line, negative time). The post-treatment trend (solid line, positive time) was determined for and fitted to fascial coun-
terstrain patients only. Note discontinuous CAPS-5 score drop of ~19 in the fascial counterstrain group immediately after treatment (within fascial counterstrain
treatment group: P < .001; fascial counterstrain treatment group vs. control group: P =.0017; see also Table 2).

cytokines have been shown to lower the activation threshold
of sympathetic neurons.'® Because FCS has been hypothesized
to decrease interstitial inflammation,'” the targeted FCS proto-
col can decrease inflammation in neuronal sheaths of the SNS
with resultant decrease in both SNS hyperactivity and PTSD
symptoms. Second, proinflammatory biomarkers activate
chemically sensitive peripheral nociceptors, resulting in stim-
ulation of somatosympathetic reflexes®® and increased SNS
activity. Therefore, FCS-related reductions in the levels of
pro-inflammatory cytokines can potentially reduce nociceptive
activity, resulting in lower sympathetic drive and decreased
PTSD symptom severity. Finally, elevated sympathetic drive
can cause vasoconstriction of the neck and spinal vasculature
which can directly impact blood flow to the brain stem, includ-
ing the vagal nuclei.” Therefore, reducing sympathetic activity
with FCS may help restore normal vascuar perfusion to the
medulla, enhancing vagal tone and leading to a global reduction
in sympathetic nervous system activation.

Limitations

There was substantial individual variability in the duration
between the 3 treatments and the timing of follow-up assess-
ments in the FCS group and the waitlist control group. How-
ever, the statistical model used in the study was constructed
specifically to disentangle the effects of FCS from the gradual
decrease in CAPS-5 score with time, which was observed in
both groups. The inclusion of a waitlist control, without an
active comparison group, is an additional limitation. Lastly, the
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waitlist control subjects were not reassessed after they received
3 FCS treatments at the end of the study participation.

This proof-of-concept study is the first to demonstrate that
three 1.5-hour sessions of FCS manual therapy targeting the
SNS resulted in a rapid and statistically significant reduction
in clinician-rated PTSD symptom severity, as well as patient-
reported depressive, anxiety, and somatic symptoms. Large,
randomized studies in PTSD should compare the effectiveness
of FCS manual therapy to trauma-focused therapy or evi-
dence-based pharmacotherapy to evaluate its potential as a
rapid, cost-effective, and scalable public health intervention.
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