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ABSTRACT

Obijective: The purpose of this study was to evaluate the effects of including 1 session of trigger point dry needling
(TrP-DN) into a multimodal physiotherapy treatment on pain and function in postoperative shoulder pain.
Methods: Twenty patients (5 male; 15 female; age, 58 + 12 years) with postoperative shoulder pain after either open
reduction and internal fixation with Proximal Humeral Internal Locking System plate plate or rotator cuff tear repair were
randomly divided into 2 groups: physiotherapy group (n = 10) who received best evidence physical therapy interventions
and a physical therapy plus TrP-DN group (n = 10) who received the same intervention plus a single session of TrP-DN
targeted at active TrPs. The Constant-Murley score was used to determine pain, activities of daily living, range of motion,
and strength, which was captured at baseline and 1 week after by an assessor blinded to group assignment.

Results: Analysis of variance showed that subjects receiving TrP-DN plus physical therapy exhibited greater improvement
in the Constant-Murley total score (P <.001) and also activities of daily living (P <.001) and strength (P =.019) subscales
than those receiving physical therapy alone. Between-group effect sizes were large in favor of the TrP-DN group (0.97 <
SMD < 1.45). Both groups experienced similar improvements in pain (P < .001) and range of motion (P < .001).
Conclusions: Our results suggest that including a single session of TrP-DN in the first week of a multimodal physical
therapy approach may assist with faster increases in function in individuals with postoperative shoulder pain.

(J Manipulative Physiol Ther 2015;38:179-187)

between 5% and 8% off all reported fractures. '™
Recently, the incidence of proximal shoulder
fractures has increased by approximately 15% per year
resulting in substantial personal and economic burden to
society.” The primary goal after a proximal humeral

Fractures of the proximal humerus account for

Key Indexing Terms: Trigger Point; Shoulder Pain; Fracture, Rehabilitation

fracture is to eliminate pain and maximize function. It has
been reported that around 80% of subjects experiencing a
proximal humeral fracture can be treated conservatively;
however, the remaining require surgical intervention. '
Surgical management strategies for proximal humeral
fracture may include the placement of an intramedullary
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rod, shoulder arthroplasty, and, more recently, a Proximal
Humeral Internal Locking System plate (PHILOS) has been
used, which allows for angled stabilization and is attached
with surgical screws.® Some studies have investigated the
clinical results of a surgical intervention using the PHILOS
plate after posthumeral fracture; however, not all individ-
uals exhibit good outcomes, and most required postsurgical
rehabilitation programs.”’®

A recent Cochrane systematic review found that
immediate physical therapy resulted in better pain reduction
and recovery compared with a group that began physical
therapy after 3 weeks in patients with nondisplaced
fractures.” In our anecdotal clinical experience, patients
are usually referred to physical therapy postproximal
humeral head fracture and surgical fixation using the
PHILOS plate. However, none of the authors of this
manuscript or the Cochrane Collaboration” could identify
any published studies comparing the effects of various
physical therapy interventions after such a procedure.
Although no studies have examined the effects of physical
therapy after surgery in this population, it is well known
that many interventions are beneficial for the management
of patients with general shoulder pain and function.

Another common surgical treatment used for the
management of shoulder pain, particularly shoulder im-
pingement, is a rotator cuff repair.'® Rotator cuff repairs
have an incidence ranging from 2.6 to 4.7 per 100 000
habitants '''? with an increase of 235% in the last decade. '
Similar to a fracture repair with PHILOS surgical plate,
rehabilitation programs are needed after rotator cuff repair
surgery.'* A Cochrane review found that physical therapy
programs including mobilization combined with exercise
are beneficial in the management of individuals with rotator
cuff disease. > However, it also notes that more research is
needed. More recent reviews concluded that there is no
consensus for the optimal protocol for rotator cuff
postsurgery rehabilitation. 7

Because of either surgical procedure, soft tissues
surrounding the shoulder area can be damaged. Surgery
can be 1 potential mechanism for developing myofascial
trigger points (TrPs).'® Trigger points comprise hypersen-
sitive spots in taut bands of skeletal muscles painful on
stimulation and elicit a referred pain.'® If they are active,
TrPs cause spontaneous pain, and the elicited referred pain
reproduces the symptoms experienced by patients. If they
are latent, TrPs do not cause spontaneous symptoms, and
the elicited referred pain reproduces none of the patient’s
symptoms.'* We do not know the contribution of referred
pain elicited by myofascial TrPs in postoperative shoulder
pain and how early and management of the muscle TrPs
would influence the clinical outcomes of these patients.

Using TrP dry needling (TrP-DN) has gained popularity
in physical therapist practice for the management of several
chronic pain conditions.?**' Recent evidence supporting
the use of TrP-DN in various patient populations has
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increased. A recent meta-analysis by Kietrys et al** found
that there is evidence for the effectiveness of TrP-DN for
individuals with upper quadrant pain syndromes. However,
it is not known if similar results would occur for patients’
status postsurgical fixation of humeral fractures using the
PHILOS plate or rotator cuff tear repair.

Early rehabilitation is usually claimed after shoulder surgery
for preventing postoperative pain and stiffness; however,
scientific evidence is conflicting.”® The presence of active
muscle TrPs in individuals with postoperative shoulder pain
may delay proper rehabilitation outcomes in postoperative
patients. Potentially, TrP-DN could help for better outcomes at
the beginning of the therapeutic process and therefore lead to
faster recovery. 4 Therefore, the purpose of this clinical trial
was to compare the effects of including 1 session of TrP-DN in
the first week of a multimodal physical therapy treatment on
pain and function in individuals who experienced postopera-
tive shoulder pain after a PHILOS procedure for proximal
humeral fixation or rotator cuff tear repair to a group that did
not receive TrP-DN. We hypothesized that individuals
receiving TrP-DN into their first sessions of postsurgery
rehabilitation program would exhibit greater improvements in
pain and function than those patients receiving only
conventional postsurgery physical therapy.

METHODS

Participants

A randomized clinical trial was conducted (trial registered at
ClinicalTrials.gov, NCT02122315). Patients with postopera-
tive shoulder pain presenting to rehabilitation from September
2012 to March 2013 were eligible to participate in the study.
Patients with proximal humeral fracture who underwent open
reduction and internal fixation with PHILOS plate (Synthes,
Switzerland) or with rotator cuff tear who underwent surgical
repair were evaluated for eligibility criteria. All patients should
experience their first attack of shoulder pain after the surgery
and were naive to any treatment for postoperative shoulder
pain. They were excluded if they exhibited any of the
following: (1) no active TrPs were found; (2) multiple
fractures; (3) previous surgery; (4) cervical radiculopathy/
myelopathy; (5) diagnosis of fibromyalgia®; (6) having
undergone any physical therapy intervention in the year before
the shoulder surgery; (7) fear of needles; or (8) contraindication
for DN, for example, anticoagulants or psychiatric disorders.
The study protocol was approved by the local Human Research
Committee of the Hospital General Universitario Gregorio
Marafion (Madrid, Spain). All subjects signed an informed
consent before inclusion in the study.

Trigger Point Diagnosis

Trigger point diagnosis was determined when all the
following criteria were present'’: (1) presence of a
hypersensitive spot in a palpable taut band, (2) palpable
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or visible local twitch on snapping palpation; or (3)
reproduction of referred pain elicited by palpation of the
sensitive spot. These criteria have been shown to exhibit
good interexaminer reliability (k, 0.84-0.88), when applied
by an experienced clinician.?® Trigger points were active,
when the referred pain elicited by their palpation repro-
duced the neck symptoms, and the patients recognized the
pain as their familiar symptoms. '

Subjects were examined for active TrPs in the upper
trapezius, infraspinatus, supraspinatus, and medium deltoid
muscles by a clinician with more than 10 years of
experience in the management of TrPs.?’

Outcome Measures

The main outcome measure for this study was the
Constant-Murley score, which includes both self-rated and
performance-based components.”® It was assessed before
and 1 week after the intervention by an assessor blinded to
the treatment allocation group in a standardized fashion.*’

The Constant-Murley score is a 100-point scoring system
divided into 4 main subscales: pain (15 points), activities of
daily living (20 points), range of motion (40 points), and
strength (25 points). Higher score represents better function.
The pain and activities of daily living subscales are self-
reported by the patient. The pain score is graded as none, 15
points; mild, 10 points; moderate, 5 points; and severe, 0 point.
The activities of daily living score are divided into sleep
problems (2 points), work and recreational activities (4 points
each), and ability to position hand in space (10 points).**
Range of motion is evaluated as active pain-free elevation in
the flexion, abduction, external, and internal rotation of the
shoulder (10 points each). Shoulder flexion and abduction are
measured in a seated position with a goniometer. Scoring for
shoulder flexion and abduction is 0° to 30°, 0 points; 31° to
60°, 2 points; 61° to 90°, 4 points; 91° to 120°, 6 points; 121° to
150°, 8 points; and 151° to 180°, 10 points.*® Shoulder
external rotation is evaluated by assigning 2 points for each of
the following separate unassisted maneuvers: (1) hand to the
back of the head with the elbow forward; (2) hand to the back
of the head with the elbow back; (3) hand to the top of the head
with the elbow forward, and (4) hand to the top of the head with
the elbow back.?’ Shoulder internal rotation is measured
during unassisted movement by the thumb as a pointer, behind
the buttock, 2 points; behind the sacroiliac joint, 4 points;
behind the waist, 6 points; behind T12, 8 points; and
interscapular, 10 points.”® Finally, strength testing was
measured at 90° of abduction in the scapular plane and the
forearm in pronation using a dynamometer. The score given for
normal strength is 25 points because a healthy man resists 25
pounds. Strength is scored as the maximum of 3 repetitions.
Patients who cannot achieve the test position of 90° of
abduction are assigned a score of 0.

The Constant-Murley score has exhibited good psycho-
metric properties because it correlates strongly (>0.70) with
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shoulder-specific questionnaires, had excellent intratester (0.94
<7 <0.96) and intertester (0.89 < r < 0.91) reliability, and is
responsive (effect sizes and standardized response mean, > 0.8)
for detecting clinical improvements after intervention in
subjects with different shoulder pathologies.>® However,
there are no current data that state the minimal clinically
important difference for the Constant score. Clinical
practice considers a change of approximately 15 points to be
clinically important.

Randomization

After the baseline examination, patients were randomly
assigned to the physical therapy plus TrP-DN or physical
therapy group. Concealed allocation was performed using a
computer-generated randomized table of numbers created
before the start of data collection by a researcher not
involved in the recruitment and/or treatment of patients.
Individual and sequentially numbered index cards with the
random assignment were prepared. The index cards were
folded and placed in sealed opaque envelopes. A second
therapist, blinded to baseline examination findings, opened
the envelope and proceeded with treatment according to the
group assignment.

Both groups were treated by a clinician with more than
10 years of experience in the management of postoperative
shoulder pain. All participants attended a physical therapy
clinic daily for 1 week (5 sessions). Patients were unaware
of the objective of the study because they were aware of the
ethical implications without revealing the real intervention
being evaluated. All subjects were informed of the true
nature of the study at the end of the trial.

Intervention

The rehabilitation process of a patient after shoulder surgery
should time biological healing of the repaired tissues according
to surgical intervention®' and usually requires longer periods
of treatment including daily sessions. Therefore, in the current
study, we investigated the inclusion of early TrP-DN into the
common daily clinical practice in patients who experienced
their first attack of pain after the surgery.

Both groups received 5 sessions of best evidence physical
therapy intervention for postoperative shoulder rehabilitation.
All participants received passive mobilization interventions of
the glenohumeral (Fig 1) and scapular (Fig 2) regions, soft
tissue massage of the shoulder muscles (Fig 3), and scar tissue
mobilization (Fig 4) on a daily basis. Within the last 2 sessions,
patients started with pain-free proprioceptive and strengthening
exercises of the shoulder musculature.**

Trigger Point Dry Needling

Trigger point dry needling was applied once within the
first treatment session into those active TrPs found within
the examined muscles by a clinician with more than 8 years
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Fig 1. Passive mobilization intervention of the glenohumeral joint. ~ Fig 4. Scar tissue mobilization. (Color version of figure is
(Color version of figure is available online.) available online.)

Fig 2. Passive mobilization intervention of the scapula bone. ~ Fig 5. Trigger point dry needling applied over active TrPs in the
(Color version of figure is available online.) infraspinatus muscle. (Color version of figure is available online.)

Fig 3. Soft tissue massage of the deltoid muscle. (Color version of ~ Fig 6. Trigger point dry needling applied over active TrPs in the
figure is available online.) medium deltoid muscle. (Color version of figure is available online.)

Participants received TrP-DN with disposable stainless steel the active TrP was located, the overlying skin was cleaned
needles (0.3 x 30 mm, Novasan, Madrid, Spain) that were =~ with alcohol. The needle was inserted, penetrating the
inserted into the skin over the TrP area. In this study, the fast-in ~ skin 10 to 15 mm into the TrP, until the first local twitch
and fast-out technique described by Hong** was applied. Once ~ of experience in TrPs management with this technique.
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Patients with post-operative shoulder pain
screened for eligibility criteria (n = 25)

Excluded (n = 5):
Fibromyalgia (n = 3)

Second fracture (n = 1)
Fear to needles (n=1)

Baseline Measurements (n = 20)
Constant-Murley score

Randomized (n = 20)

[

v
Allocated to physical therapy plus
TrP-DN (n = 10)

|

Post-intervention (n = 10)
Constant-Murley score

v

Allocated to physical therapy
alone (n = 10)

|

Post-intervention (n = 10)
Constant-Murley score

Fig 7. Flow diagram of patients throughout the course of the study. TrP-DN, trigger point dry needling.

response was obtained (Figs 5 and 6). Local twitch
responses should be elicited during TrP-DN for a proper and
successful technique.>® Once the first local twitch response
was obtained, the needle was moved up and down (2-3 mm
vertical motions with no rotations) at approximately 1 Hz for
25 to 30 seconds. Because subjects with postoperative shoulder
pain could exhibit active TrPs in multiple muscles, we decided
not to apply TrP-DN on over 3 muscles in the single session.

Treatment Side Effects

Patients were asked to report any adverse event they
experienced after either intervention or during the fol-
low-up period. In this study, an adverse event was defined
as sequelae of medium term in duration with any symptom
perceived as distressing and unacceptable to the patient
and requiring further treatment.”* Adverse effects were
self-reported by the patients and collected by a clinician not
involved in the study. Because TrP-DN sometimes induces
posttreatment soreness, subjects were advised to report any
increase in their symptoms after this procedure.

Statistical Analysis

Statistical analysis was conducted with the SPSS 18.0
package (SPSS, Chicago, IL). Mean, SDs, or 95% confidence
intervals (Cls) were calculated. The Kolmogorov-Smirnov test
showed a normal distribution of quantitative data (P > .05).
Differences within baseline demographic variables were

compared between both groups using independent Student ¢
tests for continuous data and y* tests of independence for
categorical data. Separate 2 x 2 repeated-measures analysis of
variance with time (baseline and posttreatment) as with-
in-subject variable and group (TrP-DN or physical therapy)
as the between-subject variable were used to examine the
effects of interventions on the total Constant-Murley score and
the score on each domain (pain, activities of daily living, range
of motion, and strength). The main hypothesis of interest was
the group x time interaction. To enable comparison of effect
sizes, standardized mean differences (SMDs) were calculated
by dividing mean score differences between TrP-DN and the
comparison (physical therapy) groups by the pooled SD. P
values lower than 0.05 were considered as statistically
significant for all analyses.

REsULTS

Twenty-five consecutive patients with postoperative
shoulder pain were screened for eligibility criteria. Twenty
patients, aged 51 to 64 years (mean = SD, 58 + 3 years; 75%
female) satisfied the eligibility criteria, agreed to partici-
pate, and were randomized into physical therapy alone (n =
10) or physical therapy plus TrP-DN (n = 10). The reasons
for ineligibility can be found in Figure 7, which provides
a flow diagram of patient recruitment and retention.
Baseline features between both groups were similar for
all variables (Table 1).
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Table 1. Baseline Demographics for Both Groups

Physical Therapy Physical

+ DN Group Therapy Group
Clinical features
Sex (male/female) 3/7 2/8
Age (y) 58+ 15 5711
Height (cm) 162 12 1617
Weight (kg) 73+7 77+ 8
Months with pain after surgery 5.8 £5.2 54+85
Affected side (right/left) 7/3 6/4
Type of surgery 8/2 7/3
(PHILOS/rotator repair)
Constant-Murley score
Pain subscale (0-15) 6.0+39 5.0+4.1
Activities of daily living 8.0=+1.6 83+1.3
subscale (0-20)
Range of motion subscale (0-40) 11.0 + 3.1 11.8+£2.9
Strength subscale (0-25) 45+37 55+3.6
Total score (0-100) 29.5+6.7 30.6 + 5.6

DN, dry needling; PHILOS, proximal humeral internal locking system.

The 2 x 2 mixed model analysis of variance revealed a
significant group x time interaction for the Constant-
Murley total score (F = 15.887, P < .001) and activities of
daily living (F =21.260, P <.001) and strength (F = 6.688,
P =.019) subscale: patients receiving TrP-DN plus physical
therapy experienced greater improvements in the total score
and these 2 subscales than those receiving physical therapy
alone (Table 2). Between-group effect sizes were large
(0.97 < SMD < 1.45) in favor of the TrP-DN plus physical
therapy group.

No statistically significant group x time interaction for
pain (F = 2.598, P = .124) and range of motion (F = 3.358,
P = .083) subscales was observed, but there was a main
effect for time with both groups experiencing similar
improvements in pain (F = 15.323, P <.001) and range of
motion (F = 25.80, P < .001). Within-group effect sizes
were large for both groups (SMD, >2.1), and
between-group effect sizes were medium (SMD, <0.51)
Table 2 provides before and after intervention and
within-group and between-group differences with their
associated 95% CI for the total score and all subscales of the
Constant-Murley total score.

In our study, 6 patients assigned to the TrP-DN + physical
therapy group (60%) experienced muscle soreness after
treatment but experienced no increase in their symptoms.
Trigger point dry needling posttreatment soreness resolved
spontaneously within 24 to 36 hours with no intervention.

DiscuUssioN

The results of this randomized clinical trial suggest that
including a single session of TrP-DN into the first session of
a multimodal physical therapy treatment approach may
assist for faster improving in the outcomes in patients with
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postoperative shoulder pain who have received open
reduction and internal fixation with PHILOS plate or
rotator cuff tear surgical repair.

It is common knowledge that individuals often experi-
ence postoperative chronic pain.>> The transition from
acute to chronic pain is likely associated with alterations in
nociceptive pain modulation. A recent study found that
central sensitization, specifically, temporal summation of
suprathreshold heat pain responses, is predictive of
postoperative pain and disability in individuals with
shoulder pain.*® Therefore, it would be essential to identify
therapeutic methods to minimize the impact of central
sensitization on pain and function in this population.

To date, the mechanisms regarding the physiologic
effects of TrP-DN remain to be elucidated. However, there
is speculation that TrP-DN might include both segmental
and central involvement.’® Trigger point dry needling
posttreatment has shown to reduce the calcitonin gene—
related peptide and substance P in TrPs.’ Furthermore,
stimulation of the Ad fibers, which activate noradrenergic
inhibitory systems, may be also stimulated with TrP-DN.*°
In addition, it is also plausible that TrP-DN might increase
microcirculation reducing chemical mediators.*' Despite
the mechanism in action, we have identified that adding a
single session of TrP-DN into the first session of a
multimodal physical therapy program results in greater
improvements in function when compared with physical
therapy alone in patients with postoperative shoulder pain.

Different systematic reviews suggested that manual
physical therapy (including joint mobilization) plus exer-
cise results in improved outcomes in patients with shoulder
pain.'>"'7 None had identified TrP-DN as an effective
intervention for shoulder pain, not because there was
evidence against it, but, rather, there was a lack of studies
on the topic. The current study is the first one investigating
the additional benefit of a single session of TrP-DN to a
multimodal therapy approach including mobilization inter-
ventions and exercise for the management of postoperative
shoulder pain.

Physical therapy practice using multimodal approaches
falls within clinical practice. One recent approach appears
to be the combination of manual therapy (joint mobilization
and manipulation) with TrP-DN. A case series by
Gonzalez-Iglesias et al** described the outcomes of 9
rock climbers with lateral epicondylalgia who were treated
with manual therapy directed at the cervical spine, elbow,
and wrist combined with TrP-DN of the wrist extensor
muscles. All patients in the case series experienced
significant and clinically meaningful improvements in
function and pain pressure thresholds after the multimodal
intervention and at a 2-month follow-up. In a more recent
case series,” after treatment including the combination of
manual therapy and TrP-DN, 15 patients with temporo-
mandibular pain experienced significant and clinically
important reduction in pain and improvements in function



Journal of Manipulative and Physiological Therapeutics
Volume 38, Number 3

Arias-Buria et al
Dry Needling Postoperative Shoulder Pain

Table 2. Baseline, Final Treatment Session, and Change Scores for the Constant-Murley Score

Outcome Group Baseline End of Treatment ~ Within-Group Change Scores  Between-Group Difference in Change Scores
Pain subscale (0-15)

Physical therapy + TrP-DN 60+39 108+27 4.8+42 2.8(0.8, 4.8)
Physical therapy 5.0+4.1 7.0+2.6 2.0+3.5

Activities of daily living subscale (0-20)*

Physical therapy + TrP-DN 80x1.6 155+1.1 75+1.8 3.3(1.8,5.7)
Physical therapy 8313 125+1.7 42+1.1

Range of motion subscale (0-40)

Physical therapy + TrP-DN  11.0+3.1 202 +2.0 9.2+2.1 2.0 (0.2, 3.8)
Physical therapy 11.8+£29 19.0£2.7 72+2.7

Strength subscale (0-25)*

Physical therapy + TrP-DN 45+37 11.5+48 7.0+42 4.5(0.8, 8.2)
Physical therapy 55+3.6 8.0+49 2.5+3.5

Constant-Murley score total score (0-100)*

Physical therapy + TrP-DN  29.5+6.7  58.0 + 8.1 28.5+ 8.9 12.6 (5.9, 19.2)
Physical therapy 30,6 £5.6 465+7.8 159 +48

TrP-DN, trigger point dry needling.

Values are expressed as mean + SD for baseline and final means and as mean (95% CI) for within- and between-group change scores (higher values

indicate greater function and lower levels of pain).
@ Statistically significant Group x Time interaction (P < 0.05).

and range of motion. However, future randomized clinical
trials are needed to truly determine the effects of a
multimodal program including manual therapies and
TrP-DN.

There are several limitations to the current study that
should be considered. First, the sample size was small.
Second, we only collected data after applying 5 consecutive
treatments and 1 week after the last intervention. Future
studies including a larger sample size and longer follow-up
periods are now needed. Third, there was no control group;
therefore, we cannot be certain if all the improvements
observed in both groups can be attributed to the passage of
time; however, this is unlikely because our patients
exhibited pain from 5 months before the start of the
intervention. Because all patients were naive related to any
therapeutic approach for their postoperative shoulder pain,
it is probably that the improvements were related to the
interventions. It would be useful for future trials to include a
control or placebo group. Finally, the same clinician treated
all patients on each group respectively, which might limit
the generalizability of the results.

CONCLUSION

Current results suggest that including a single session
of TrP-DN in the first week of a multimodal physical
therapy approach may assist with faster increasing in
function in individuals with postoperative shoulder pain
who had received open reduction and internal fixation
with PHILOS plate or rotator cuff tear repair. Future trials
with long-term follow-ups are needed to examine the

effects of TrP-DN in the chronic stage of postoperative
shoulder pain.
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Practical Applications

® This study suggests that the inclusion of a
single session of TrP-DN in the first week of
a multimodal physical therapy approach may
assist with faster increasing in function in
individuals with postoperative shoulder pain.

® Patients with postoperative shoulder pain
who received DN experienced higher im-
provement in function and range of motion
than those who did not received DN.

e Future studies should determine the long-
term effects of the inclusion of TrP-DN into
multimodal treatments.
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