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ABSTRACT
Background: Tendinous and bursal 
disorders are frequent sources of 
musculoskeletal pain and function-
al impairment. High-power laser 
therapy (HPLT) is used in rehabili-
tation settings for its analgesic, an-
ti-inflammatory and biostimulatory 
effects, which may contribute to tis-
sue repair.
Objective: To evaluate changes in 
pain, function and ultrasound-doc-
umented tissue morphology follow-
ing laser therapy in patients with 
tendinous or bursal lesions.
Methods: Five outpatients with ultra-
sound-confirmed musculoskeletal 
soft-tissue pathology (mid-portion 
Achilles tendinopathy, supraspinatus 
tendinopathy with or without subac-
romial bursitis, lateral epicondylalgia 
with partial lesion of the common 
extensor tendon, and lateral collat-
eral ligament sprain) underwent ten 
sessions of MLS® M-Hi laser therapy. 
Pain intensity (VAS), condition-specif-
ic functional scores and ultrasound 
characteristics were assessed before 
and after treatment.

Results: Mean pain intensity de-
creased by 67% (VAS −4 points), and 
functional scores improved in all 
cases. Follow-up ultrasound showed 
reduced tendon or ligament thick-
ness when previously increased, 
more regular fibrillar alignment, 
reduction or disappearance of hy-
poechoic areas, and reduction or 
resolution of bursal effusion and 
pathological vascularity. No adverse 
events were reported.
Conclusions: In this observational 
case series, MLS® M-Hi laser thera-
py, used as part of a rehabilitation 
program, was followed by reduc-
tions in pain, improvements in pa-
tient-reported function and ultra-
sound changes compatible with 
tissue repair in tendinous and bur-
sal lesions. Larger controlled stud-
ies are required to confirm these 
findings and to define optimal treat-
ment parameters.

Keywords: High-power laser thera-
py; Musculoskeletal rehabilitation; 
Ultrasound imaging; Tissue remod-
eling; Pain management.

INTRODUCTION
Tendinopathies, enthesopathies and 
bursal disorders are common caus-
es of pain and functional limitation 
in musculoskeletal practice. These 
conditions are often characterized 
by impaired healing, low-grade in-
flammation and progressive struc-
tural disorganization that may delay 
recovery [1].
Current management typically com-
bines therapeutic exercise, manual 
therapy, pharmacological inter-
ventions and physical modalities 
within a multimodal rehabilitation 
approach [2]. Among these, laser 
therapy is widely used to modulate 
pain and inflammation, support tis-
sue repair and facilitate function-
al restoration, particularly when 
integrated with targeted exercise 
programs [3].
Despite its extensive clinical adop-
tion, evidence specifically docu-
menting the structural effects of 
laser therapy on tendons, ligaments 
and bursae is still limited. Ultra-
sound imaging, with its ability to as-
sess tendon thickness, fibrillar align-
ment, vascularity and peritendinous 
changes, is an essential tool to re-
late symptom variation to measura-
ble tissue remodeling [4].
Clinical reports that integrate pain 
and functional outcomes with ultra-
sound-monitored structural chang-
es may help clarify the potential con-
tribution of photobiomodulation to 
tendon, ligament and bursal healing 
in daily rehabilitation practice.
This case series presents five pa-
tients with tendinous or bursal dis-
orders treated with laser therapy, 
focusing on changes in pain, func-
tion and ultrasound appearance. 
Particular attention is given to the 
description of MLS® M-Hi treatment 
parameters, in order to facilitate 
replication of the protocols.
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MATERIALS AND METHODS
All subjects completed a therapeu-
tic cycle of ten sessions over five 
weeks, performed with the M-Hi 
laser device (ASA S.r.l., Arcugnano, 
Italy), a Class IV high-power system 
of the MLS® (Multiwave Locked Sys-
tem) family. The device emits syn-
chronized 808 nm (continuous or 
frequency-modulated) and 905 nm 
(super-pulsed) wavelengths, with 
a maximum peak power of 270 W 
and up to 3.3 W average output, and 
offers different emission modali-
ties that can be adapted to tissue 
characteristics.
Treatments were administered us-
ing manual scanning or fixed-point 
techniques, selected according to 
lesion type and anatomical region. 
All applications employed a 2-cm 
diameter handpiece (≈3 cm² spot 
area). Suggested clinical protocols 
available in the device software 
were customized for each patient, 
and one or more parameter sets 
could be applied within the same 
session.
When clinically indicated, laser ther-
apy was combined with a home-
based exercise program tailored to 
the underlying condition.
No additional pharmacological ther-
apies were introduced during the 
treatment period.
Pain intensity was recorded using 
a 0–10 VAS before and after each 
session. Functional outcomes were 
measured with validated, condi-
tion-specific questionnaires (VI-
SA-A, QuickDASH, PRTEE, KOOS). A 
musculoskeletal ultrasound exam-
ination was performed before the 
first session and after completing 
the treatment cycle by the same 
experienced radiologist, using 
standardized protocols. Ultrasound 
assessment focused on tendon or 
ligament thickness, echogenicity, 
fibrillar alignment, vascularity, and 
bursal or periosteal alterations.

All participants provided informed 
consent for the use of anonymized 
clinical and imaging data for re-
search and publication purposes.

CASE PRESENTATION

CASE 1 – CHRONIC MID-PORTION 
ACHILLES TENDINOPATHY (M, 71)

Clinical Baseline
A 71-year-old male recreational run-
ner presented with chronic pain and 
swelling of the right Achilles tendon, 
persisting for several months de-
spite rest, topical treatments and a 
short course of anti-inflammatory 
drugs prescribed by his physician.
Baseline ultrasound showed fusi-
form thickening of the mid-portion 
of the tendon (7.8 mm, versus 6.0 
mm on the contralateral side), loss 
of the normal fibrillar pattern, hy-
poechoic intrasubstance areas and 
mild peritendinous effusion, con-
sistent with Achilles tendinopathy. 
The paratenon was thickened but 
continuous, and no partial tear was 
observed.

Treatment
Laser therapy was delivered twice 
per week for five weeks, with ap-
proximately 48 hours between ses-
sions. The treatment targeted the 
mid-portion and insertion of the 
Achilles tendon with fixed-point 
applications (10 points), combined 
with scanning along the course of 
the tendon (80 cm2) and over the 
calf region (100 cm2) corresponding 
to the main areas of referred pain 
during work and sports activities. 
Each session lasted approximately 
5–11 minutes (mean ≈ 9 minutes) 
and delivered a total energy of 
about 660–1270 J (mean ≈ 1040 J). 
Considering all scanning and point-
by-point applications within each 
session, the mean session dose 

was approximately 4.6 J/cm² (range 
4.0–5.1 J/cm²). The Achilles tendon 
region was treated using predefined 
“Tendinopathy” protocols at 700 Hz 
or with CPW emission, with intensity 
between 80% and 100% of maximal 
output in both scanning and fixed-
point modalities. From the fifth ses-
sion onward, an additional “Myalgia/
contracture” scanning program at 
1500 Hz and 80% power was applied 
over the calf.
Laser therapy was integrated with a 
non-supervised home-based exer-
cise program designed for mid-por-
tion Achilles tendinopathy. The 
program included concentric and 
eccentric heel-rise exercises with 
both legs and then with one leg, 
progressing to single-leg eccentric 
heel rises using both legs to return 
to the starting position. Exercises 
were performed daily, following 
a progressive loading schedule of 
3 × 10 repetitions for the first two 
weeks and 3 × 15 repetitions for the 
last three weeks. Continuation of 
the exercises was recommended if 
pain remained ≤ 5/10, discomfort 
subsided after completion, did not 
persist the following morning and 
did not progressively increase over 
subsequent weeks.

Outcomes
Clinical. Pain intensity on the VAS 
decreased from 7/10 at baseline to 
2/10 at the end of the treatment 
cycle.
Functional. The VISA-A (Victorian In-
stitute of Sport Assessment–Achil-
les) score increased from 25.5 to 51 
(0–100 scale, higher scores indicat-
ing better tendon-related function).
Ultrasound. Follow-up ultrasound 
showed a reduction of tendon thick-
ness to 7.0 mm, reappearance of a 
more regular parallel fibrillar echo-
texture and disappearance of peri-
tendinous effusion.
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CASE 2 – LEFT SUPRASPINATUS 
TENDINOPATHY WITH SUBACRO-
MIAL BURSITIS (M, 44)

Clinical baseline
A 44-year-old male amateur rugby 
player reported chronic left-shoul-
der pain and restricted range of 
motion.
Baseline ultrasound revealed three 
main findings: multiple punctate hy-
perechoic microlesions arranged in 
series at the enthesis of the anterior 
bundle of the supraspinatus tendon 
(up to 0.5 mm in size), periosteal ir-
regularities involving the humeral 
trochiter and extensive subacromi-
al–deltoid bursitis with hyperechoic 
internal strands causing coraco-
humeral impingement during ab-
duction, without hypervasculariza-
tion of the bursal walls.

Treatment
Given the extent of subacromial bur-
sitis, treatment included fixed-point 
applications along the deltoid to ad-
dress the bursa, involving the tissue 
planes between the anterior deltoid 
and the long head of the biceps 
tendon (LHBT). Additional scanning 
was performed along the bursal re-
gion and the supraspinatus tendon, 
moving from caudal to cranial with 
gentle manual pressure to facilitate 
fluid drainage towards the axillary 
lymph nodes. Ten sessions were 
completed over approximately five 
weeks. Each session lasted about 
6–12 minutes (mean ≈ 10 minutes) 
and delivered a total energy be-
tween 500 and 950 J (mean ≈ 735 J). 
Considering all scanning and point-
by-point applications, the mean 
session dose was approximately 4.7 
J/cm² (range 4.5–4.9 J/cm²). Fixed-
point and scanning applications 
over the deltoid, subacromial bursa 
and supraspinatus tendon were de-
livered using predefined “Bursitis” 

and “Tendinopathy” protocols with 
FPW emission, generally at 700 Hz 
for the tendon and 900 Hz for the 
bursa, with power at 40% for fixed 
points and 70–80% for scanning.
Laser therapy was combined with a 
rehabilitation program focused on 
scapular stabilizers (serratus ante-
rior, middle and lower trapezius) 
and rotator cuff strengthening, in 
line with the University Hospitals 
recommendations for rotator cuff 
rehabilitation.

Outcomes
Clinical. Pain intensity on the VAS 
decreased from 6/10 to 2/10 at the 
end of treatment.
Functional. The QuickDASH score 
decreased from 23 to 14. The work 
and performing-arts/sports mod-
ules improved from 25 to 0 and 
from 50 to 6, respectively, indicating 
less interference of pain with daily 
and sports activities.
Ultrasound. Follow-up ultrasound 
demonstrated resolution of the su-
praspinatus microlesions and re-
modeling of the humeral trochiter 
periosteal irregularities. The sub-
acromial–deltoid bursitis was still 
present but reduced in size (23 × 6.4 
mm versus 30 × 8.5 mm at baseline). 
Clinically, the patient recovered full 
active abduction and external rota-
tion without pain and progressively 
returned to sports.

CASE 3 – SUPRASPINATUS TENDI-
NOPATHY WITH SUBACROMIAL 
OSTEOPHYTE AND LHB TENOSYN-
OVITIS (F, 69)

Clinical baseline
A 69-year-old female presented 
with chronic left-shoulder pain and 
nocturnal discomfort limiting daily 
activities.
Baseline ultrasound showed a small 
partial-thickness tear of the anterior 

bundle of the supraspinatus tendon 
(deep layers IV and V), approximate-
ly 2 × 1.5 mm, with minimal subac-
romial–deltoid bursitis. A marked 
transudate within the sheath of the 
LHB was visible, with the tendon 
continuous along its course. No cor-
tical irregularities or acute lesions 
were detected.

Treatment
Laser therapy was delivered using a 
combined scanning and fixed-point 
modality targeting both the su-
praspinatus and the long head of the 
biceps regions. The patient complet-
ed ten sessions over approximately 
seven weeks, with variable intervals 
resulting in an average frequency 
of about two sessions per week. 
Treatment focused on fixed-point 
applications over the LHB tendon 
sheath (14 points) and in the area 
of supraspinatus microcalcifications 
(14 points), combined with scanning 
along the course of the supraspi-
natus tendon (50 cm2) and over the 
deltoid region (50 cm2) correspond-
ing to referred pain. Each session 
lasted approximately 7–14 minutes 
(mean ≈ 11 minutes) and delivered 
a total energy between about 670 
and 1320 J (mean ≈ 1060 J). Across 
all scanning and point-by-point ap-
plications, the mean session dose 
was approximately 4.0 J/cm² (range 
2.9–4.5 J/cm²). All applications used 
a predefined “Myalgia/contracture” 
program with FPW emission at 1500 
Hz and intensity between 60% and 
90%, adjusted according to toler-
ance and clinical response.

Outcomes
Clinical. Pain intensity decreased 
from VAS 7/10 at baseline to 3/10 
after the treatment cycle.
Functional. The QuickDASH score 
improved from 86 to 2.3, with resto-
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ration of shoulder mobility and daily 
functional performance.
Ultrasound. Follow-up ultrasound 
showed no residual supraspinatus 
tendon lesion, a reduction in LHB 
tendon sheath effusion and a more 
homogeneous fibrillar pattern. 
The patient regained full range of 
motion and reported the ability to 
sleep on the affected side without 
discomfort.

CASE 4 – LATERAL EPICONDYLITIS 
WITH PARTIAL LESION OF THE COM-
MON EXTENSOR TENDON (M, 43)

Clinical baseline
A 43-year-old male factory worker, 
performing repetitive upper-limb 
tasks with moderate loads, pre-
sented with persistent lateral elbow 
pain exacerbated by resisted wrist 
extension.
Baseline ultrasound revealed an an-
echoic area of approximately 2 × 3 
mm, compatible with a partial-thick-
ness lesion of the common extensor 
tendon at the enthesis, associated 
with a 6 × 3 mm hypoechoic region 
bordered by a rim of hypervasculari-
zation on power Doppler, consistent 
with chronic tendinosis.

Treatment
The patient completed ten sessions 
over approximately four weeks, 
with intervals of about 2–3 days 
between applications. Laser appli-
cations focused on the tendinous 
component of the common exten-
sor origin and on selected myofas-
cial trigger points in the extensor 
compartment of the forearm. In the 
initial sessions, treatment mainly 
consisted of scanning applications 
combined with trigger-point irradi-
ation over the most symptomatic 
myofascial areas, according to the 
referred pain pattern. Each session 
lasted approximately 4–10 minutes 

(mean ≈ 6 minutes) and delivered 
a total energy between about 430 
and 1030 J (mean ≈ 590 J). Consid-
ering all scanning, fixed-point and 
trigger-point applications, the mean 
session dose was approximately 3.7 
J/cm² (range 3.0–4.5 J/cm²). All la-
ser applications used a predefined 
“Myalgia/contracture” program with 
FPW emission, at 1500 Hz, and in-
tensity mainly between 60% and 
80% of maximal output for scanning 
and fixed-point applications. Early 
trigger-point applications were de-
livered at 10 Hz and 15% intensity. 
Parameters were adjusted accord-
ing to pain provocation and tissue 
irritability.
Laser therapy was combined with a 
progressive strengthening program 
for the forearm extensor muscles, 
including concentric and eccentric 
exercises with gradual load expo-
sure and isometric holds of about 5 
seconds per repetition. The patient 
presented with a marked neuro-
pathic pain component; therefore, 
in addition to laser therapy, neuro-
modulation with low-frequency elec-
trical stimulation (2 Hz, high-intensi-
ty microcurrent in the microampere 
range, 250 µs pulse duration) was 
applied along the course of the radial 
nerve, targeting both its sensorimo-
tor component and the purely mo-
tor component via stimulation of the 
posterior interosseous nerve identi-
fied under ultrasound guidance. The 
combination of neuromodulation 
and laser therapy yielded the best 
clinical effect in this patient.

Outcomes
Clinical. At follow-up, pain intensity 
decreased from VAS 6/10 to 1/10.
Functional. The PRTEE score im-
proved from 57 to 1.
Ultrasound. Follow-up ultrasound 
showed restoration of the fibrillar 
tendon architecture at the enthesis, 

disappearance of the previously ob-
served anechoic defect and absence 
of vascular signal at the enthesis.

CASE 5 – LATERAL COLLATERAL 
LIGAMENT INJURY (RIGHT KNEE) 
(F, 64)

Clinical baseline
A 64-year-old female sustained a 
grade I sprain of the lateral collat-
eral ligament (LCL) of the right knee 
following a twisting injury.
Baseline ultrasound revealed a par-
tial tear of the external collateral lig-
ament, approximately 3.8 × 2 mm, 
located above the meniscal region. 
Mild peri-ligamentous edema was 
present, without joint effusion or 
other ligamentous abnormalities.

Treatment
The patient completed ten laser 
therapy sessions over approximate-
ly six weeks. Sessions were generally 
scheduled twice per week, with rest 
intervals ranging from 2 to 6 days. 
In the initial sessions, the patient re-
ported pain irradiating along the ili-
otibial band and tensor fasciae latae 
region; treatment therefore focused 
on scanning applications combined 
with trigger-point irradiation in 
these areas. After this irradiated 
pain pattern resolved (after the first 
four sessions), therapy was shift-
ed to fixed-point applications and 
scanning along the entire course of 
the lateral collateral ligament. Each 
session lasted approximately 9–20 
minutes (mean ≈ 16 minutes) and 
delivered a total energy between 
about 600 and 1025 J (mean ≈ 920 J). 
Considering all scanning, fixed-point 
and trigger-point applications with-
in each session, the mean session 
dose was approximately 3.5 J/cm² 
(range 3.0–4.3 J/cm²), corresponding 
to an overall mean therapeutic dose 
per individual application of about 
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3.43 J/cm². All laser applications 
were delivered using a predefined 
“Distortion/contusion” program 
with FPW emission at 700 Hz, with 
intensity typically between 50% and 
70% of maximal output for scanning 
(100 c ) and fixed-point applications 
(14 points). Early trigger-point ap-
plications were delivered at 10 Hz 
and 15% intensity, with parameters 
adjusted according to pain provoca-
tion and tissue response.

Outcomes
Clinical. Pain intensity decreased 
from VAS 5/10 at baseline to 2/10 
after the treatment cycle.
Functional. KOOS subscales im-
proved across all domains for symp-
toms, pain and function.
Ultrasound. Post-treatment ultra-
sound showed continuity of LCL 
fibers in the area of the previous le-
sion, resolution of peri-ligamentous 
edema and absence of hypervas-
cularization. The patient returned 
to daily activities and light recrea-
tional exercise without symptom 
recurrence.

SUMMARY OF RESULTS
All five patients completed the treat-
ment cycle without adverse events 
or laser-related complications. Pain 
intensity decreased consistently 
across cases. Baseline VAS scores 
(at rest or during activity, depending 
on the case) ranged from 5 to 7 and 
decreased to 1–3. The mean VAS de-
creased from 6.0 ± 0.6 to 2.0 ± 0.6, 
corresponding to a mean reduction 
of 4 points (≈ 67 ± 9%).
Functional scores improved in all 
patients. Condition-specific ques-
tionnaires (VISA-A, QuickDASH 
with sport module, PRTEE, KOOS) 
showed better values at follow-up, 
with percentage changes relative to 
baseline ranging from approximate-
ly 39% to almost 100%, depending 

on the initial impairment and the 
instrument used.
Ultrasound examinations after the 
treatment cycle documented struc-
tural changes in each case, includ-
ing reductions in increased tendon 
or ligament thickness, restoration 
of fibrillar alignment, decreased 
hypoechogenicity, reduction or res-
olution of bursitis and reduction or 
normalization of vascular signals. In 
three patients, tendon or ligament 
echotexture approached normal 
appearance in the region of the pre-
vious lesion. In one case, a small re-
sidual subacromial–deltoid bursitis 
was still present despite healing of 
the primary tendon lesion, without 
associated clinical worsening.
Individual clinical, functional and 
ultrasound outcomes are summa-
rized in Table 1.

DISCUSSION
The findings of this Case Series show 
improvements in pain, function and 
ultrasound-monitored tissue struc-
ture in patients with different mus-
culoskeletal soft-tissue disorders 
treated with MLS® laser therapy us-
ing the M-Hi device. The mean 67% 
reduction in VAS scores, combined 
with better functional questionnaire 
results (VISA-A, QuickDASH, PR-
TEE, KOOS), indicates a consistent 
change in symptoms and disability 
over the treatment period. These 
clinical changes were accompanied 
by ultrasound evidence of tissue 
modification, suggesting that the 
intervention may have contributed 
to both symptom modulation and 
structural evolution, within the lim-
its of an uncontrolled design.

Analgesic and Anti-inflammatory 
Effects
Photobiomodulation therapy (PBMT) 
has well-described analgesic and an-
ti-inflammatory actions supported 

by preclinical and clinical literature. 
Dual-wavelength protocols combin-
ing near-infrared continuous and su-
per-pulsed emission, such as those 
used in MLS® systems, have been 
reported to modulate nociceptive 
pathways, reduce COX-2 expression, 
decrease prostaglandin synthesis 
and attenuate neurogenic inflam-
mation [3,5]. Studies have also doc-
umented increased microcirculation 
and improved lymphatic drainage, 
which may promote edema resorp-
tion and metabolic clearance in in-
jured tissues [6].
In the present series, the delivered 
dose per application (generally be-
tween 3 and 5 J/cm², depending on 
tissue depth and lesion location) 
falls within ranges associated with 
analgesic and anti-inflammatory ef-
fects in tendinopathies and ligament 
injuries [7,8]. The progressive pain 
reduction observed across the treat-
ment cycles is compatible with the 
temporal dynamics of PBMT-medi-
ated modulation of peripheral sen-
sitization, although causality cannot 
be demonstrated in this design.

Structural and Reparative Outcomes
A notable element of this series is 
the consistent documentation of 
structural changes on ultrasound, 
including normalization of fibrillar 
alignment, reductions in tendon or 
ligament thickness when previously 
increased, resolution of hypoechoic 
areas, disappearance or reduction 
of pathological vascular signals and 
absence of ultrasound-detectable 
defects in regions of previous par-
tial lesions. These observations are 
in line with clinical reports suggest-
ing that PBMT can influence tendon 
morphology and extracellular ma-
trix remodeling.
In Achilles and patellar tendinopa-
thy, studies have described reduced 
tendon thickness, improved fibrillar 

Energy for Health [25]

12

Key words: High-power laser therapy; Musculoskeletal rehabilitation; Ultrasound imaging; Tissue remodeling; Pain management.



organization and smaller hypoechoic 
regions after PBMT, as assessed by 
diagnostic ultrasound [8; 9]. Similar 
structural changes have been re-
ported in lateral epicondylalgia and 
supraspinatus tendinopathy when 
PBMT is combined with exercise [10].
Experimental work on MLS® and sim-
ilar protocols provides mechanistic 
support for these findings. PBMT 
has been shown to stimulate fibro-
blast proliferation, promote colla-
gen I synthesis, regulate metallo-
proteinases and enhance fibroblast 
migration [11]. In muscle and nerve 
models, MLS® irradiation modulates 
oxidative stress, increases ATP pro-
duction and promotes cytoskeletal 
reorganization [12-14]. Taken to-
gether, these effects are compati-
ble with the structural changes ob-
served in this small series.

Integration with Exercise Therapy
Laser therapy was combined with 
condition-specific exercise pro-
grams in several cases, such as ec-
centric loading for Achilles tendin-
opathy, scapular and rotator cuff 
strengthening for shoulder disor-
ders, and extensor muscle rehabil-
itation for lateral epicondylitis. The 
rationale for this integration is that 
mechanical loading promotes ten-
don remodeling, while PBMT may 
improve tolerance to load, reduce 
pain during rehabilitation and sup-
port matrix reorganization [2, 6].
In some cases where exercise could 
not be immediately intensified due 
to pain or neuropathic components, 
PBMT was used initially with or with-
out neuromodulation and allowed 
subsequent progression of active re-
habilitation. This suggests a potential 
role for high-power MLS® laser ther-
apy as a component of multimodal 
care, including phases when loading 
strategies must be temporized.

Clinical Implications
The reproducibility of improvements 
across different anatomical regions 
in this series suggests that high-pow-
er MLS® laser protocols can be ap-
plied to a range of tendinous and 
ligamentous lesions within muscu-
loskeletal rehabilitation. Ultrasound 
confirmation of tissue changes adds 
objective information beyond symp-
tom reports and may help clinicians 
monitor the evolution of lesions and 
adjust treatment parameters.
The ability to record treatment pa-
rameters session by session, as 
available in the M-Hi system, facili-
tated precise reporting of the pro-
tocols used in these cases and may 
be useful in future studies aimed at 
protocol standardization and quali-
ty assurance.

Limitations and Future Directions
The main limitations of this study are 
the small sample size, the absence of 
a control group and the heterogene-
ity of anatomical regions and associ-
ated rehabilitation programs. These 
factors limit the generalizability of 
the results and prevent any firm con-
clusions on efficacy or on the specific 
contribution of laser therapy com-
pared with exercise, neuromodula-
tion or spontaneous recovery. Ultra-
sound assessments were performed 
by a single experienced operator, 
which supports internal consistency 
but does not allow evaluation of in-
ter-observer variability.
Future research should include ran-
domized controlled trials with ade-
quate sample size, the use of quan-
titative ultrasound metrics such as 
elastography and power Doppler 
quantification, comparative studies 
evaluating PBMT alone versus PBMT 
combined with exercise, and stand-
ardized dosing studies for specific 
tissue types and stages of injury.
Despite these limitations, the conver-

gence of subjective, functional and 
imaging findings in this series indi-
cates that MLS® M-Hi therapy, used 
within a structured rehabilitation pro-
gram, may influence both symptoms 
and the ultrasound appearance of 
tendinous and ligamentous lesions.

CONCLUSION
This case series describes the clin-
ical course of five patients with 
tendinous or bursal disorders treat-
ed with MLS® M-Hi laser therapy 
integrated into individualized reha-
bilitation programs. Across cases, 
pain intensity decreased, function-
al scores improved and ultrasound 
findings evolved towards patterns 
compatible with tissue repair, in-
cluding normalization of fibrillar ar-
chitecture, reductions in pathologi-
cal thickness, resolution of effusion 
and disappearance of partial-thick-
ness lesions.
These observations suggest that 
high-power MLS® laser therapy may 
represent a useful adjunct in mus-
culoskeletal rehabilitation for se-
lected tendinous and ligamentous 
conditions. Controlled studies are 
needed to confirm these prelimi-
nary findings, to better define dose–
response relationships and to refine 
treatment parameters for different 
tissues and stages of injury.
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Table 1. Clinical, functional and ultrasound outcomes for the five patients treated with MLS® M-Hi laser therapy.

CASE ANATOMICAL AREA / 
DIAGNOSIS

VAS (PRE–
POST PER 
SESSION)

VAS (START–
END OF 
CYCLE)

ΔVAS 
CYCLE (%)

FUNCTIONAL 
OUTCOME 
(QUESTIONNAIRE)

ULTRASOUND FINDINGS (POST-TREATMENT)

1 (M, 71) Right Achilles tendon – Chronic 
enthesopathy with osteophyte

5.3 g 2.6 6 g 2 −4 (−67 %) VISA-A: 61.5 g 29 
(+53 %)

Reduced tendon thickness (7.8 g 7 mm); osteo-
phyte 4.5 g 3 mm; homogeneous fibrillar pattern

2 (M, 44) Left shoulder – Partial supraspi-
natus lesion (PASTA) + subacro-
mial bursitis

4.5 g 2.1 6 g 2 −4 (−67 %) Quick-DASH: 23 g 
14 (+39 %); Sport 
module: 50 g 6

Resolution of supraspinatus micro-lesions; re-
stored periosteal contour; bursitis reduced (30×8.5 
g 23×6.4 mm)

3 (F, 69) Left shoulder – Deep partial 
supraspinatus tear + LHB teno-
synovitis

5.7 g 3.2 7 g 3 −4 (−57 %) Quick-DASH: 86 g 
2.3 (+97 %)

Complete healing of supraspinatus tear; decreased 
LHB effusion; mild new subacromial-deltoid bursitis

4 (M, 43) Right elbow – Partial enthesis le-
sion of extensors (epicondylitis)

5.0 g 2.8 6 g 1 −5 (−83 %) PRTEE: 57 g 1 (+98 
%)

Complete restitutio ad integrum; new echogenic 
fibers at enthesis; normal periosteum

5 (F, 64) Left knee – Partial LCL lesion + 
periosteal irregularities

4.0 g 2.1 5 g 2 −3 (−60 %) KOOS: 52 g 100 
(+92 %)

Complete healing of LCL; resolution of periosteal 
notches; bursitis resolved
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Figure 1. Longitudinal ultrasound images of the 
common extensor tendon enthesis at the lateral 
elbow. 
(A) Baseline examination showing a focal anechoic 
area (~2 × 3 mm) at the tendon enthesis, consistent 
with a partial-thickness lesion and disruption of the 
normal fibrillar pattern. 
(B) Post-treatment examination demonstrating 
resolution of the anechoic area and restoration of 
a homogeneous fibrillar architecture
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