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ABSTRACT

Background/Purpose: Hamstring strain (HS), a common condition found among the injured physically active popu-
lation, is often treated with rest, stretching, and modalities. Primal Reflex Release Technique™ (PRRT™) is a manual
therapy technique used to treat pain caused by over-stimulation of the body’s primal reflexes. The purpose of this case
series was to explore the immediate effects of PRRT™ for treating hamstring strains.

Description of Cases: A multi-site case series approach was used to report on the treatment of six patients with HS
using PRRT™. The Numeric Pain Rating Scale (NPRS), Patient Specific Functional Scale (PSFS) and range of motion
(ROM) measurements were collected, as well as evaluation of symmetry of the sacroiliac joints, reported as sacroiliac
dysfunction(SJD).

Outcomes: Primal Reflex Release Technique™ (PRRI™) was an effective treatment for subjects with HS. Subjects
reported a significant decrease in pain on the NPRS, averaging five points over the course of the treatment (95% CI
of 3.374, 6.626). Functional measures on the PSFS were significantly improved following treatment (post-treatment
mean = 7.8 + 1.84, pre-treatment mean = 4.8 + .97, p< .001; CI: -2.1, -3.9). The mean change on the Passive Knee
Extension Test (PKE) (mean = 8.20° + 3.96°) and ASLR (mean = 10.333° + 8.98") indicated statistically significant
improvements of post-treatment ROM (mean change = 8.20° + 3.96°, p= .01). The presence of SJD was observed in
all subjects prior to treatment and resolved in all subjects when reassessed after treatment.

Discussion: In this case series, the use of PRRT™ resulted in decreased pain, increased function, and increased range
of motion, as well as resolved SJD. The Primal Reflex Release Technique™ may be useful in decreasing symptoms of
HS acutely, but long-term effects are unknown at this time. Clinicians should consider using a treatment which tar-
gets the autonomic nervous system when addressing pain associated with HS.

Level of Evidence: Level 4 - case series
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INTRODUCTION

The incidence and re-injury rates of hamstring strain
(HS) in the physically active have not improved over
the past thirty years.! The hamstrings continue to
be the most commonly strained multi-joint muscle
group in the active population.”® For example, Serner
et al. reported that 8-18% of all soccer injuries are
HS related.® Although researchers currently debate
the primary cause of HS, possible contributing fac-
tors include decreased hamstring length, previous
HS injury, and/or muscle imbalances between the
hamstring and quadriceps muscles.” Diagnosis of HS
severity is traditionally based on clinical signs and
symptoms collected from the history and physical
examination.®® The physical examination includes
palpation for tenderness, swelling, and/or defor-
mity, manual muscle testing, and bilateral range
of motion assessment.® Generally, clinicians utilize
the grading scale to classify a first, second or third-
degree strain based on signs and symptoms found
during the clinical exam (Table 1).°

The presence of pelvic abnormalities in soccer play-
ers has been linked to hamstring dysfunction and
muscle strain.!®!* Previously, Cibulka, Rose, Delitto,
and Sinacore' reported participants diagnosed with
HS also commonly present with sacroiliac joint dys-
function (SJD), which was defined as asymmetrical
innominates. Treatment incorporating manipula-
tion of the sacroiliac (SI) joint with a high velocity
manipulation (HVLA) resulted in increased ability
to create force in the hamstrings (as indicated by
increased peak hamstring torque) and also resolved
SJD."» Asymmetrical iliac bones or malalignment of
the innominates (i.e., SJD) may add tension to mus-
cles that are attached to the pelvic girdle,'® which

may predispose a patient to mechanical injury at the
hamstrings.!'” After injury, the autonomic nervous
system (ANS) may remain in a heightened state of
sensitivity in order to protect from further injury.
This state may be referred to as “up-regulated” and
can be associated with pain, muscle spasm, muscle
guarding, and altered motor behavior.'® An interven-
tion aimed at down regulation of the nerves inner-
vating the hamstring muscles may be helpful in
addressing the symptoms of up-regulation and HS
compared to traditional treatments that address tis-
sue healing through lengthening or strengthening
the hamstring muscle.

The Primal Reflex Release Technique™ (PRRT™) is a
treatment paradigm theorized to decrease pain and
muscle spasm by targeting, resetting reflexes, and
using reciprocal inhibition to “down regulate” the
autonomic nervous system (ANS).'® Reflexes can pro-
duce protective muscle contraction during the fight
or flight response after injury.!” The ANS enacts a
release of messenger chemicals including acetylcho-
line?® and serotonin'® which reinforces the protec-
tive spasm or trigger points while the patient’s pain
continues. The overactive neurons create a cutane-
ous or nociceptive stimulus affecting the muscle
spindles that in turn affect the length and tension of
a muscle.”» When mechanical tension is present, as a
result of up-regulated areas of facilitated muscle(s),
stimulation of reflexes may be beneficial as a treat-
ment because as the “the agonist muscle receives
a nerve impulse to contract, its antagonist simulta-
neously receives an impulse to relax.”? Targeting
reflexes to stimulate a contraction of the antago-
nist muscle can be used to produce a signal from
the ANS to relax the protective mechanisms in the

Table 1. Muscle grading.®

Grading Scale Definition

Mild (First Tear of a few muscle fibers with minor swelling or discomfort. No associated

Degree) loss of strength, limited range of motion, or deformity.

Moderate Greater damage to muscle with clear loss of strength. May have limited range

(Second degree) | of motion, visible muscle damage including bruising/swelling, and includes
pain.

Severe (Third Total lack of muscle function. Loss of strength, loss of range of motion,

Degree) muscle damage.
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agonist muscle.”® The Primal Reflex Release Tech-
nique™ utilizes the relationship between agonist and
antagonist muscles to increase the afferent activity
gained from the mechanoreceptors, resulting in a
neurological downregulation of the muscles.”

The Primal Reflex Release Technique™ may be
suited for patients diagnosed with HS because
PRRT™ utilizes reflexive stimulation to downregu-
late the protective response of the ANS to treat both
pain in the musculoskeletal system and address
possible upregulation or protective muscle contrac-
tions.'® A cluster protocol of five PRRT™ techniques
has been introduced as a recommended treatment
for the hamstring muscles, addressing the reflexes
along the sciatic nerve pathway.* The purpose of
this case series was to explore the immediate effects
of PRRT™ for treating hamstring strains.

METHODS

Description of Cases: Subject History

and Systems Review

Ethical approval was obtained from the Institutional
Review Board prior to beginning data collection;
signed informed consent was collected from each
participant prior to study inclusion. The study was
conducted using six patients who presented to the
athletic training clinics at two locations (Clinic A
had three patients, Clinic B had three patients) with
hamstring pain. Patient histories are presented in
Table 2.

Subjects were excluded if any overt neurologic
signs/conditions, such as sensory paresthesia or
motor paresis, present during the initial evaluation
or if the patient had a medical history of recent frac-
ture, previously diagnosed neurological condition,
or previous spinal surgery.

Clinical Impression #1

Subjects were included in the study if they had the
presence of signs and/or symptoms of HS, all sub-
jects presented with grade one HS (Table 1).° The
signs and symptoms of a HS matched those used
in the previous study assessing SJD and hamstring
strains and were defined as pain and/or ecchymosis
localized to involved muscle, pain on resistive iso-
metric position (knee flexion with hip extension),

and/or pain on passive range of motion (PROM)
of the involved muscle (hip flexion with the knee
flexed and extended).'

Examination and Reliability

The initial examination included an extensive his-
tory relating to pain location, intensity, and mecha-
nism of injury. All subjects (N = 6) presented to the
athletic training clinic within 72 hours after feeling
pain in their hamstring during activity (pain was not
reported prior to the activity).

The examination also included an assessment of
SJD defined as an examination of innominate align-
ment.'> % Both investigators utilized the same pro-
tocol for assessing the level of the anterior superior
iliac spine (ASIS).* The subjects were assessed in
supine and standing positions and the SI joint at the
posterior superior iliac spine (PSIS) with movement
during weight bearing forward flexion of the hips,
standing hip and knee flexion (marching) alternating
legs, and supine leg-length assessments.* Sacroiliac
joint dysfunction was noted with positive or nega-
tive results on these three special tests pre and post-
intervention, a negative result was only recorded if
all three tests were negative.” If one, two, or three of
the tests were positive, the result recorded was posi-
tive.”® Assessment of SJD was categorized as asym-
metrical (positive) or symmetrical (negative).'>*

Each investigator collected passive knee extension
test (PKET) and active straight leg raise (ASLR)
measurements at their respective clinics, and intra-
rater reliability was established for each rater prior
to data collection (Table 3). Reliability in assessing
SJD is reported to range between excellent reliabil-
ity (Kappa coefficient of .88)* and poor reliability
(kappa range of .11 to .23).”” Importantly, reliability
increases with cluster testing of pain provocation
tests (five positive tests resulted in a specificity of
.88).%In cases where pain may originate away from
the site of dysfunction (known as regional interde-
pendence),” identifying the presence of SJD even
when pain is not present may be helpful. The first
investigator had seven years of athletic training
experience. The second investigator had 11 years of
athletic training experience. Both investigators com-
pleted the PRRT™ home-study course* and a level-
one PRRT™ course prior to completing the study.*
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Table 2. Narrative summary of initial findings.

Patient

Age

Sex

Sport

Patient History
Physical Exam

Hamstring
Diagnosis

20

Track

Presented after a sprint in which he felt a pull on the lateral
side of the right hamstring.

Reported a current pain (on the NPRS) of 7 while resting and
9 while attempting to run. Rated pain on resisted knee flexion
and hip extension as 8. Rated pain on PROM PKET as 8. SIJ
dysfunction noted on the forward bend, with the right SIJ
rotated anteriorly on return-to-standing, compared

bilaterally.

Goniometric measurement of PKET was 41 degrees. ASLR
was 50 degrees.

Grade 1

23

Track

Presented after a sprint in which he felt a pull on the medial
side of the left hamstring.

Reported a current pain of 5 while resting and 8 while
attempting to run. Left innominate appeared to be rotated
anteriorly when palpated and compared to the right side.

Goniometric measurement of PKET was 46 degrees. ASLR
was 95 degrees.

Grade 1

46

Competitive
stair climbing

Presented after a stair climbing competition with pain in the
right lateral hamstring.

Rated a pain 6 while resting and 8 while doing stairs. SIJ
dysfunction noted on the forward bend, with right SIJ rotated
anteriorly on return to standing compared bilaterally.

Goniometric measurement of PKET was 31 degrees. ASLR
was 87 degrees.

Grade 1

17

Football

Presented after football practice including place-kicking
practice in the right.

Rated pain 5 at rest and 6 while running. SI dysfunction
noted during standing and hip flexion test as well as prone leg
length test.

Goniometric measurement of PKET was 67 degrees. ASLR
was 70 degrees.

Grade 1

17

Football

Presented after football practice with pain in right proximal
hamstring.

Left innominate anteriorly rotated and positive hip flexion
test and leg length test.

ASLR was measured as 67 degrees. PKET not collected due
to time constraints.

Grade 1

15

Basketball

Presented after basketball practice and noted pain in left
hamstring after a sudden stop.

S1J dysfunction noted during palpation in supine and standing
and decreased motion in left SIJ during forward flexion.

Goniometric measurement of PKET was 48 degrees. ASLR
was 55 degrees.

Grade 1

NPRS= Numeric Pain Rating Scale; PROM= Passive Range of Motion; PKET= Passive Knee Extension Test; SIJ=
Sacroiliac Joint; ASLR= Active Straight Leg Raise
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Table 3. Intra-rater reliability for range of motion.

Variable Rater 1 | SEM | MDC | Rater2 | SEM | MDC
PKET (average of 3 reps) 0.966° | 3.106° | 8.608° | .843° 2.380° | 6.596°
ASLR L (average of 3 reps) | 0.981° | 2.119° | 5.872° | .984° 1.897° | 5.2582°
PKET= Passive Knee Extension Test; ASLR= Active Straight Leg Raise L= Left-side

In this case series, the researchers used PRRT™,
and collected outcomes for pain, function, range of
motion and SJD. Patient outcomes were collected
using the Numeric Pain Rating Scale (NPRS) and the
Patient Specific Functional Scale (PSFS). Clinician-
rated outcomes were collected in the form of range-
of-motion (ROM) measurements for PKET and ASLR
along with SJD.

Clinical Impression #2

The subjects all were within normal limits for man-
ual muscle testing (knee flexion, knee extension,
hip flexion). Two of the six subjects had decreased
ASLR results compared to normal ranges prior to
treatment while PKET measurements were all lim-
ited compared to reported norms (Table 2). All six
subjects were categorized as asymmetrical SID (pos-
itive tests) prior to treatment.

INTERVENTION

Outcome Measures

The NPRS and PSFS were collected at initial evalua-
tion and following the first treatment. Patients were
asked to rate their pain on a scale of 0-10 (0 = no
pain; 10 = worst pain imaginable).”’ An improved
change in score of 2 points (or more) on the NPRS
indicate a minimally clinically important differ-
ence (MCID).** The clinicians used the PSFS score to
determine the functional status of the patient.** The
patient self-selected two to three functional mea-
sures (tasks) and rated their ability to complete each
task (0 = unable to perform an activity; 10 = able to
perform an activity at the same level as before the
injury).*® The minimal detectable change (MDC) is
three points for an average of the three functions
and is two points for a single function.** The clini-
cian-rated outcomes obtained were PKE and ASLR
range-of-motion measurements at initial evalua-
tion and following the first treatment. The clinician

recorded the outcome of SID on all tests (standing
flexion test, sitting forward flexion test, and prone
knee flexion test).

Treatment Procedure

Each subject, after consenting and meeting inclusion
criteria, was treated using similar methods as Cib-
ulka, et al,'® however, in the current study, the use of
PRRT™ treatment replaced the HVLA manipulation.
Prior to treatment, each patient used a moist heat
pack for 10 minutes on the involved hamstring in
order to replicate the Cibulka study.'® The following
techniques of PRRT™ were then completed: plantar
reflex (primal), SI/Lumbar and L1 release, ham-
string release, gastrocnemius release and eversion
release as recommended in the PRRT guidelines.*
This cluster protocol of five PRRT™ techniques were
chosen to focus on downregulating musculature of
the posterior chain and targeting the specific release
of the sciatic nerve.*® Each technique was applied
for 12 seconds exept for the planar reflex which was
held for one minute. All patients were treated fol-
lowing the same protocol.

The plantar reflex is used to treat lower quarter pain
conditions from the lumbar area down to the foot.!®
The patient, was positioned supine with the foot
over the edge of the plinth (Figure 1), and was asked
to hold a pencil between his toes while maintaining
full plantar flexion and the motion of inversion to
eversion for one minute.

The SI/Lumbar and L1 release was used to address
an upregulation of the ANS specific to the coccyx,
SI, Lumbar, or L1 areas.'® The patient was posi-
tioned supine on the plinth (Figure 2). The patient
was asked to bend their affected-side knee to 90
degrees and move the knee over the unaffected-side
leg. The clinician stood on the unaffected side and
provided static resistance as the patient contracted
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Figure 1. Plantar Release PRRT™: Patient plantar-flexes
ankle and holds pen with toes for 1 minute.

Figure 2. S1/Lumbar Release PRRT™: Patient adducts leg
with hip flexion. The clinician resists against abduction of the
hip.

hip abductors. The patient was then asked to hold
isometric abduction and external rotation against
the clinician with the affected side while hiking the
opposite hip upward.’® The patient slowly exhaled
while performing the technique for 12 seconds for
one application.'®

The hamstring release was used to address an upreg-
ulation of the ANS for the hamstring area.'® The
patient was positioned in supine, and the involved
hip was flexed to 45 degrees (Figure 3). The knee was
flexed to 20 degrees. The Simultap technique was
then applied for 12 seconds: The clinician tapped
(i.e., stimulate deep tendon reflex) on two separate

Figure 3. Hamstring Release PRRT™: Patient hip flexes to
90 degrees, knee flexed Simultaps hamstring tendons and
patellar tendon.

Figure 4. Patient hip-flexes and knee-flexes; clinician to 90
degrees; clinician simultaps on patellar tendon and on dorsi-
flexors of ankle.

areas at the same time. In this case, the Simultap was
used for the mid-belly of the hamstring (involved)
and the patellar tendon.

The gastrocnemius release was applied as a fourth
PRRT™ component to treat lower quarter pain (Fig-
ure 4).'® The patient was positioned in supine, and
the hip and knee were flexed (45 degrees and 90
degrees respectively) with the ankles in 90 degrees
of dorsiflexion. A Simultap was used on the ankle
dorsiflexors and the patellar tendon.'®

For consistency with the Cilbulka et al. case
report, following the PRRT™ treatment the clini-
cian began passive stretching of the patient’s ham-
string (Figure 5). The clinician completed three
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Figure 5. Stretching Passive Hamstring Technique: Clini-
cian moves leg to hip flexion and knee extension and holds at
end; patient stretches for 30 seconds.

repetitions of 30-second holds at the patient'’s
point of comfort.

RESULTS AND OUTCOMES

Both clinician and patient rated outcomes were
assessed prior to and following treatment to the six
patients treated with PRRT™. Outcomes of NPRS, PSFS
and range of motion were both clinically and statisti-
cally significant different compared to pre-treatment
measurements with an a priori alpha level set at .05
and 95% confidence intervals (Table 4). Paired t-tests
of pre-treatment and post-treatment measurements
were performed on range of motion (both PKET and
ASLR). Cohen’s d effect sizes were calculated using the
formulad = (M,-M)/SD,  where M equals the mean
and SD is the pooled standard deviation (Table 4).*

Pain: Numeric Pain Rating Scale

Pain scores on the NPRS (N=6) averaged 5.7 pre-
treatment and .67 immediately following the PRRT™
treatment. A statistically significant difference from
the pre- (5.67 + .33) to post-test measurement (.67 +
:33) was found (t, = 7.91 p = .001, two-tailed). The
Cohen’s d value of 6.1 suggests a large effect size from
the NPRS rating pre-treatment to post-treatment.®
The mean decrease in pain was 5.0, which exceeds
the MCID of 2.0 and is clinically significant.*

Function: Patient Specific Functional Scale

and Range of Motion

The mean functional score of 7.8 was calculated for
the six subjects indicating a high level of function
was present after the PRRT™ treatment compared to
a mean score of less than five (4.8) for the scores
prior to treatment. A statistically significant dif-
ference from the pre- (4.8 + .94) to post-test mea-
surement (7.8 + 1.86) was found (ts = 3526, p =
.000, two-tailed). Analysis of the change in mean
PSFS scores from pretreatment to post treatment
scores % % resulted in a Cohen’s d of 1.9, suggesting
a large effect size from the treatment.* Five of the
six patients exceeded a large change MCID of 2.7 in
total PSFS mean score. ** All PSFS results, including
specific tasks for each subject, can be seen in Table 5.

Passive Knee Extension Test

An immediate increase in the mean range of motion
measurement of PKET was found from pre to post-
treatment (mean of 8.20 degrees). A statistically sig-
nificant difference between the pre-PKET (mean =
58.40° + 8.82°) and the post-PKET (mean = 66.60°

Table 4. Change in overall patient and clinician outcomes from initial

evaluation to post-treatment.

Outcome | N | Mean Pre- | Mean Post- Mean p- Confidence | Cohen’s | Power
Measure treatment treatment Change | value Interval d

Score Score in Score
NPRS 6 5.7 .67 5.0 .001* 3.4,6.6 6.1 1.00
PSFS 6 4.8 7.8 3.0 .000* | -2.1,-3.9 1.9 1.00
PKET 5 58.4° 66.6° 8.2° .010% | 3.3,13.11 .81 853
ASLR 6 69.8° 80.2° 10.3° .037% 9,19.8 .67 1.00
N= Number of patients; NPRS= Numeric Pain Rating PKET= Passive Knee Extension Test; ASLR= Active Straight
Leg Raise
Note for PSFS that a negative number represents a positive change for the patient outcome.
*Statistically significant difference at p <0.05.
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Table 5. Patient specific functional scale: pre and post-treatment information.

ID | Activity 1 Pre |[Post | Activity 2 Pre |Post | Activity 3 Pre Post
1 running 6 8 squats 5 7 stairs down 6 9%
2 running 4 4 squat 5 6 lunge 5 7
3 running 4 5 squat 4 5 stairs down 5 8*
4 running 5 9% cutting 4 10* [ stance 5 8*
5 running 6 9% squats 5 8* drop step 2 7*
6 running 5 10* | stairs down 5 10¥ | N/A N/A

N | Mean Pre-Treatment Score | Mean Post Treatment Score Mean Change in Score

6 4.8 3.0%

*satisfies minimal detectable change identified for total PSFS score of 33

+ 11.26°) was found (p = .01; Table 4). The mean
change (mean = 8.20° + 3.96°) suggests that the
treatment was nearly effective enough to produce a
clinically significant difference (MDC of 8.60°) and
the Cohen’s d value of .81 suggests a large effect size
from the treatment.*

Active Straight Leg Raise

An increase in ASLR range of motion was found when
comparing pre-treatment to post-treatment measure-
ments (10.3 degrees). A statistically significant differ-
ence between the pre-ASLR (mean = 69.83° + 16.27°)
and the post-ASLR (mean = 80.17° + 14.39°) was
found (p = .037; 95% CI: .908, 19.759; Table 4). The
mean change (mean = 10.33° + 8.98°) suggests that
the treatment was clinically significant, surpassing the
MCID (5.9°) after one visit and the Cohen’s d value of
.67 suggests a medium effect size from the treatment.*

Sacroiliac Joint Dysfunction

A resolution of SID occurred after one treatment for
100% of the patients (N = 6). Resolution of previ-
ously assessed SJD was observed in all six patients.

DISCUSSION

The purpose of this case series was to examine the
immediate effects of a PRRT treatment on subject’s
symptoms following a HS including pain, function,
and presence of SID. The results provide prelimi-
nary evidence that the use of the PRRT protocol can

produce immediate changes that are clinically and
statistically significant following a first-degree HS
(N=6). The single PRRT treatment produced sub-
stantial improvement in measures of pain (NRS) and
function (PSFS and ROM). The results of this case
series are unique as the treatment used which focuses
on the proposed mechanism of downregulating the
neuromuscular system is not commonly used. The
results of this case series provide initial support that
this type of treatment may be effective for reducing
pain and dysfunction following a first degree HS.

In two additional case series assessing the use
of PRRT™, both Hansberger*® and Honeycutt®
reported immediate changes in pain and function
using PRRT™, although their studies were focused
on patients complaining of plantar fasciitis** and
breathing pattern dysfunctions.®” Pain was assessed
using the NPRS and in each study a decrease in
pain was reported (mean change score 5.0 points,*
and 3 points*). Hansen-Honeycutt et al.,*” reported
that the decrease in pain may have been attributed
to either restoring normal movement patterns or
diminishing associated tender areas. When using
PRRT™ to treat HS similar assumptions could apply;
improvements to function (measured by the PSFS
and range of motion) could be attributed to decreas-
ing pain in the area or decreasing protective muscle
spasm to improve motor control and recruitment of
the hamstring muscle group.
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In this case series, high functional levels were reported
after PRRT™ treatment. In the case study performed
by Cilbulka et al.®® immediate changes in func-
tion were assessed using HS torque values. Positive
changes in function was reported in both the current
case series as well as the Cilbulka et al.® study (mean
PSFS change of 3 points and mean torque change of 8.1
foot pounds). Addressing neuromuscular dysfunction
(i.e., downregulating muscles of the posterior chain)
in patients diagnosed with a Grade 1 HS may allow for
quick resolution of symptoms as compared to the time
it takes in the standard tissue healing model. The stan-
dard tissue healing model includes three overlapping
phases: inflammatory response, fibroplastic repair, and
maturation-remodeling phase.*” Symptoms caused by
damage to the soft tissue can take up to three years
to resolve during the maturation-remodeling phase.*”
However, it should be noted that this case series did
not follow subjects for the timeframe associated with
the standard tissue healing model.

Perhaps a treatment focused on restoring motor con-
trol and muscle recruitment is a possible addition or
alternative to traditional treatments for hamstring
strains to induce meaningful outcomes. Up to 70% of
MRI clinically diagnosed hamstring injuries include no
evidence of fibrous tissue damage after examination. %
Therefore, it may benefit clinicians to evaluate and treat
grade one HS from a perspective where tissue damage
is not the only cause of pathology. Theoretically, the
symptoms reported in the grade one HS population
may indicate dysfunction within the neuromuscular
system. Primal Reflex Release Technique™ has been
successful in resolving these symptoms immediately
by targeting the downregulation of the posterior chain,
which is in line with the idea that the dysfunction is
occurring at the neurological level.*** By downregu-
lating the muscles of the posterior chain, decreased
hamstrings muscle tension may be attributed to the
presence of a neurological dysfunction rather than a
disruption of hamstring tissue. Faster symptom resolu-
tion in patients would be seen with treatments affect-
ing the neurological system if the healing process is
not needed to repair damaged tissue.

To track patient recovery, both patient-rated and cli-
nician-rated outcomes can be measured with a focus
on down regulating the nervous system resulting to
influence the musculature. Two out of the six subject’s

measurements of active straight leg raise were less
than the reported normal range of motion pre-treat-
ment,” while six out of six subjects were within nor-
mal range (65 degrees or more) post-treatment. All
five subjects (one subject was not tested due to time
constraints) with pre-treatment PKET measurements,
demonstrated measures less than the reported normal
range of motion (70-80 degrees).*” Following the single
treatment of PRRT™, three of five subjects met normal
ranges of motion on the PKET (Table 4).

Although the change in PKET after PRRT™ was sta-
tistically significant (mean change = 10 degrees), the
comparison group in Cibulka’s study utilizing heat
and stretching alone was reported to have a PKET
change of 12 degrees. Range of motion measure-
ments (ROM) alone appear to indicate comparable
changes to isolated treatments of heat and stretching,
but the control groups ROM mean prior to treatment
was less than normal (42 degrees) and remained
less than normal ranges after treatment (54 degrees)
indicating that, while change occurred, resolution of
the deficient ROM was not seen in the control group.
In the current study, three of the five subjects treated
with PRRT™ had measurements within normal range
after treatment. Furthermore, when combined with
the significant changes in pain and function ratings a
treatment including PRRT™ appears to have a positive
effect on the patient’s symptoms as well as possible
increases in range of motion. Further research com-
paring signs and symptoms of HS to the treatment of
heat and stretch alone would allow for clearer com-
parisons of how PRRT™ effects HS.

Treatment utilizing PRRT™ may also have positive
effects on SJD. Faulty movement patterns may pre-
dispose active individuals to HS and SJD. Cluster
testing can be used to determine whether a patient
has SJD.? The PRRT™ treatment was designed to
downregulate the neuromuscular system at the
posterior chain which likely positively affected the
ST joint. Further consideration and research is war-
ranted on the treatment of SJD with PRRT™.

LIMITATIONS

Several limitations occurred due to the choice of
following the design of the case report by Cibulka
et al.,'® including application of a heat pack before
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treatment and clinician-applied static stretching
after treatment, which add to the variables to con-
sider when assessing the results. Either of these two
interventions could also have affected the results of
the study. This case series lacked a control group,
which did not allow for comparison to another
intervention or to no intervention. The research-
ers accepted these limitations with the intent to
compare to the outcomes of function and range of
motion to the previously collected data in the Cib-
ulka study.'®

While intra-rater reliability of range of motion
was established prior to data collection, however,
no inter-rater reliability was established. A lack of
inter-rater reliability data may result in measure-
ment error if the study is duplicated as it cannot be
verified that the clinicians were producing the same
measurements. Additionally, both the researchers
and patients were not blinded in this case series,
which may have led to biasing the outcomes. The
researchers also utilized a convenience sample of
patients which may limit the applicability of study
results to other patient populations.

Finally, an a priori sample size calculation was not
conducted, as is typical in case series research. A
small sample size can affect power, but the post
hoc analysis suggests adequate power (.85-1.0) was
achieved given the effect sizes ranged from moder-
ate (.61, .67) to high levels, (1.9, .81) and within pair
correlations were high for most variables.**** The
assessment of clinical significance was explored by
comparing to the MDC or MCID which is important
when analyzing a limited sample size.**

CONCLUSIONS

The results of this case series suggest that PRRT™
is useful in decreasing pain and increasing function
in patients presenting with symptoms of HS in the
short term. Primal Reflex Release Technique™ is
used for downregulating dysfunction of the protec-
tive response of the ANS by manual reflex stimu-
lation. In this case series the novel treatment used
resulted in immediate changes in pain, function,
and normalization of SJD. Further research on the
effects of PRRT™ on muscle strains and the effects of
PRRT™ on pain and function over longer periods of
time are warranted.
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