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Assessing the efficacy of 5% dextrose prolotherapy in patients
with partial anterior cruciate ligament tears

Parsiyel 6n ¢capraz bag yirtigi olan hastalarda %5 dekstroz
proloterapisinin etkinliginin degerlendirilmesi
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Department of Traditional and Complemantary Medicine, Health Sciences University, Gulhane Training
and Research Hospital, Ankara, Turkey.

Abstract

Aim: Prolotherapy is a regenerative injection treatment aimed at promoting the healing of musculoskeletal injuries. This
study aimed to evaluate the effectiveness of 5% dextrose prolotherapy on pain levels and functional capacity in patients
with partial anterior cruciate ligament (ACL) injuries.

Material and Methods: This retrospective study reviewed medical records of 60 patients with partial ACL tears who were
matched 1:1 based on age and sex into two groups: a prolotherapy group (n=30), who had received monthly injections
of 5% dextrose solution for six sessions, and a control group (n=30), who had undergone physical therapy alone. Pain
intensity was retrospectively assessed using the Visual Analog Scale (VAS), and functional outcomes were evaluated using
the Lower Extremity Functional Scale (LEFS) from baseline records and after the 3rd and 6th treatment sessions.

Results: Baseline demographic and clinical characteristics were similar between the two groups. By the third session,
the prolotherapy group showed significantly reduced pain compared to the control group (VAS: 5.2 £ 1.1 vs. 7.9 £ 0.9,
p < 0.001). By the sixth session, further significant pain reduction was observed in the prolotherapy group compared to
controls (VAS: 2.8 £ 1.2 vs. 7.3 £ 1.0, p < 0.001). Functional capacity significantly improved in the prolotherapy group by
the sixth session compared to the control group (LEFS: 68.6 + 8.5 vs. 52.4 + 7.3, p < 0.001).

Conclusion: Administration 5% dextrose prolotherapy significantly reduced pain and improved functional capacity in

patients with ACL tears. Prolotherapy may serve as an effective minimally invasive treatment option for ligamentous
injuries of the knee.
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Amag: Proloterapi, kas-iskelet yaralanmalarinin iyilesmesini desteklemeyi amaclayan rejeneratif bir enjeksiyon tedavisidir.
Bu calisma, 6n capraz bag (ACL) yirtiklari olan hastalarda %5 dekstroz proloterapisinin agr seviyeleri ve fonksiyonel
kapasite lizerindeki etkinligini degerlendirmeyi amaglamaktadir.

Gerec ve Yontemler: Bu retrospektif calismaya, yas ve cinsiyete gore 1:1 eslestirilmis iki gruba ayrilmis 60 ACL yirtiklari
olan hasta dahil edildi. Proloterapi grubu (n=30) alti seans boyunca aylik %5 dekstroz sollisyonu enjeksiyonlari alirken,
kontrol grubu (n=30) sadece fizik tedavi gordi. Agri yogunlugu Gorsel Analog Skala (VAS) kullanilarak degerlendirildi ve
fonksiyonel sonuglar baslangicta ve 3. ve 6. tedavi seanslarindan sonra Alt Ekstremite Fonksiyonel Skalasi (LEFS) ile ol¢lld .

Bulgular: iki grup arasinda temel demografik ve klinik ézellikler benzerdi. Uclincii seansta, proloterapi grubu kontrol grubuna
kiyasla 6nemli 6lctide azalmis agri gosterdi (VAS: 5,2+ 1,1'e kars1 7,9+ 0,9; p < 0,001). Altinci seansta, proloterapi grubunda kontrol
grubuna kiyasla daha da 6nemli agri azalmasi gézlemlendi (VAS: 2,8 + 1,2'ye karsi 7,3 = 1,0; p < 0,001). Proloterapi grubunda
fonksiyonel kapasite, kontrol grubuna kiyasla altinci seansta nemli 6l¢lide iyilesti (LEFS: 68,6 + 8,5'e karsi 52,4 + 7,3; p < 0,001).

Sonug: %5 dekstroz proloterapisi uygulamasi, ACL yirtiklar olan hastalarda agriyi énemli Slclide azaltti ve fonksiyonel
kapasiteyiiyilestirdi. Proloterapi, dizdeki bag yaralanmalari icin etkili bir minimal invaziv tedavi secenegi olarak hizmet edebilir.

Anahtar Kelimeler: Dekstroz, fonksiyonel kapasite, diz, bag yaralanmasi, agri, proloterapi

Introduction

Ligament injuries can occur in nearly every joint in the body.
Among these, ankle sprains are the most common ligament
injury, accounting for approximately 30% of all injuries seen
in sports medicine clinics and representing the primary
musculoskeletal injury encountered in primary care settings (1,
2). Knee pain resulting from ligament injuries is also a frequent
complaint, affecting approximately 25% of the general adult
population (3, 4). The medial collateral ligament is the most
commonly injured ligament in the knee. In many cases, the
body heals the injury through a three-stage inflammation
and recovery process, resulting in full clinical recovery of joint
strength and stability. However, in cases of severe injuries or
when multiple injuries occur within a joint, the damage to
surrounding ligaments, cartilage, and other joint structures
may exceed the body’s natural healing capacity. Injuries to the
anterior cruciate ligament (ACL) lead to the highest incidence
of pathological joint instability (5, 6).

Prolotherapy, a rapidly emerging treatment approach, is
based on injecting an irritant solution (e.g., dextrose) into
partially torn or degenerative tissues to trigger regeneration
mechanisms (7). By inducing controlled inflammation
through these injections, prolotherapy aims to support
tissue healing, enhance collagen synthesis, and restructure
ligament and tendon strength (8). Prolotherapy, particularly
in the context of ligament injuries, is a novel and effective

adjunct to established treatment norms for osteoarthritis and
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joint degeneration. Animal studies have demonstrated that
ligaments injected with a natural dextrose-based solution
trigger cellular proliferation (9, 10). The newly formed tissues
closely resemble normal ligament and tendon structures but
are thicker, stronger, and contain fibers of varying thicknesses
that reflect ongoing collagen formation (11, 12).

Current literature includes limited studies evaluating the
effectiveness of prolotherapy in treating ligament injuries.
This retrospective study aims to assess the effectiveness of 5%
dextrose prolotherapy on pain levels and functional capacity
in patients with partial ACL tears.

Material and Methods

This retrospective study was conducted between January
2017 to December 2024 on adult patients treated for partial
ACL tears at the SBU Giilhane Training and Research Hospital,
Traditional and Complementary Medicine (GETAT) Application
Center. The study was approved by the SBU Giilhane Training
and Research Hospital GETAT Clinical Research Ethics
Committee (Date: 05.02.2025, Approval No: 2025/2) and was
carried out in accordance with the relevant ethical guidelines
and the Helsinki Declaration (2013 Brazil revision). The need
for informed consent was waived under the approval of the
Local Ethics Committee due to the retrospective design.

Patient Selection

During the study period, a total of 175 patients who were
treated for partial ACL tears were retrospectively screened for
eligibility. The inclusion criteria for this study encompassed



patients aged between 18 and 65 years who had ACL tears
confirmed via magnetic resonance imaging (MRI) and clinical
findings. Additionally, eligible patients had trauma-related
pain and/or instability lasting longer than 3 months, with
persistent symptoms despite initial conservative treatment
including rest, analgesics, or basic physiotherapy. In addition,
clearly documented treatment protocols for prolotherapy,
physical therapy, or analgesic regimens, along with
questionnaires assessing pain intensity (Visual Analog Scale
[VAS]) and functional status (Lower Extremity Functional Scale
[LEFS]) scores before and after treatment, were required to be

accessible from patients’ retrospective medical records.

Patients were excluded if they were younger than 18 or older
than 65 years (n = 8); had full-thickness ligament tears requiring
surgical intervention or a history of previous ligament-related
surgery (n = 14); had recent (within the last 6 months) surgery
or extensive reconstruction procedures following trauma to
the knee or ankle joints (n = 7); had systemic inflammatory
diseases or significant comorbidities including rheumatoid
arthritis, active joint infections, or severe osteoarthritis (n =
31); had previously undergone prolotherapy treatment or
received recent steroid injections (n = 12); were pregnant or
lactating (n = 3); or had incomplete medical records (n = 16).

After applying the exclusion criteria, 84 patients remained
eligible for further analysis, including 38 patients who received
5% dextrose prolotherapy once monthly for a total of six sessions
(prolotherapy group), and 46 patients who underwent physical
therapy alone (control group). To address the imbalance in
covariates [age, gender, and body mass index (BMI)] between
the prolotherapy group and control group, propensity score
matching analysis was performed. The analysis involved 1:1
matching with the nearest neighbor matching method, using
calipers (0.2) with awidth equal to 0.25 of the standard deviation
of the logit (13). Individuals who did not have a match were
excluded from the statistical analysis. As a result, the analysis
included 30 patients who received 5% dextrose prolotherapy
once monthly for six sessions and an equal number of patients
who underwent physical therapy in the control group.

Study Protocol

Prolotherapy often involves multiple injection sessions; in
practice typically 3-6 sessions are used to achieve therapeutic
effect. For ACL tears specifically, prolotherapy practitioners
have noted that approximately 6-8 treatment sessions may be
needed to see significant healing and stability improvements
(14). In each session, prolotherapy was performed using a
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23-gauge, 0.6x60 mm needle and a syringe containing 5%
dextrose solution as the injectate. A 90-degree flexion position
was applied to the knee. To inject at the distal insertion of
the ACL, the joint was accessed using a lateral intra-articular
approach. The needle tip was placed on the tibial plateau and
aimed toward the tibial tuberosity. At the bone insertion point
of the ACL’s distal end, 0.5-1 cc of 5% dextrose was delivered.

All patients were reminded at each appointment during
the treatment period to avoid taking non-steroidal anti-
inflammatory drugs (NSAIDs) and to limit overuse of the painful
joint. Additionally, all patients were prescribed a standard
home exercise program consisting of range of motion,
stretching, and strengthening exercises for six sessions. The
exercise program began three days following the injection.
Initially, it included range of motion and stretching exercises.
Strengthening exercises were incorporated after two weeks.
Patients received instruction regarding the exercise regimen.

Data Collection

Data on demographic and clinical were extracted from patients'
electronic records and medical files. Data on pre- and post-
treatment pain levels and functional capacity indices for both
groups were obtained from patient records. Pain intensity was
assessed using the 10-centimeter VAS, a widely accepted method
for subjective pain evaluation. Functional capacity was assessed
using the LEFS, a validated patient-reported questionnaire
consisting of 20 questions designed to evaluate functional
limitations in daily activities related to lower limb conditions,
where higher scores indicate better functional status (15).

Statistical analysis

All analyses were conducted using IBM SPSS Statistics for
Windows 20.0 (IBM Corp., Armonk, NY, USA) software. The
normal distribution of numerical variables was assessed
using the Kolmogorov-Smirnov test. Data exhibiting a normal
distribution were presented as mean + standard deviation, and
comparisons between groups were made using the Student's
T-test. Non-normally distributed data were displayed as median
(interquartile range (IQR): 25-75 percentiles) and comparisons
between groups were conducted using the Mann-Whitney U
test. Value of P < 0.05 were considered statistically significant.

Results

The mean age was 35.8 + 8.5 years in the prolotherapy group
and 36.2 + 7.9 years in the control group (p = 0.84). In terms of
gender distribution, the prolotherapy group consisted of 53%
females and 47% males, while the control group had an equal
gender distribution (50% females and 50% males) (Table 1).
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The mean baseline VAS scores were similar between the
prolotherapy and control groups (8.5 + 0.9 vs. 8.6 £ 0.8, p =
0.75). By the 3rd session, a significant reduction in pain was
observed in the prolotherapy group compared to the control
group (5.2 £ 1.1vs. 7.9+ 0.9, p < 0.001). At the 6th session, the
prolotherapy group showed a further decrease in VAS scores
(2.8 £ 1.2), while the control group maintained relatively
higher pain levels (7.3 + 1.0), with the difference remaining
highly significant (p < 0.001) (Table 2).

At baseline, the LEFS scores were similar between the
prolotherapy and control groups (42.3 + 7.2 vs. 41.8 £ 6.9, p
= 0.820). By the 6th session, the prolotherapy group showed
a marked improvement in functional ability, with a mean
LEFS score of 68.6 + 8.5, whereas the control group had a
significantly lower mean score of 52.4 + 7.3. This difference
was statistically highly significant (p < 0.001) (Table 3).

Discussion

This study indicates that 5% dextrose prolotherapy can
significantly improve pain and function in patients with
ACL tears. By the third prolotherapy session (approximately
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3 months), the prolotherapy group showed marked pain
reduction compared to controls, and by the sixth session (~6
months) pain levels had decreased to roughly one-third of
baseline. Functional capacity likewise improved dramatically
with prolotherapy, as reflected by the LEFS, whereas the control
group's functional gains were modest. These findings suggest a
clear clinical benefit of dextrose prolotherapy injections over
standard physical therapy alone in managing ACL tears.

The number of placebo-controlled RCTs specifically targeting
ligamentinjuries (asopposedtoosteoarthritis ortendinopathies)
remains limited. Our study helps fill this gap by providing data
in a focused population of ACL tears, though we acknowledge
it is retrospective. Reeves et al. reported that knees treated with
hypertonic dextrose prolotherapy experienced a 44% reduction
in pain and 63% reduction in swelling after 6 injections
over 12 months (16). Notably, they also observed significant
improvements in knee stability and range of motion: buckling
episodes decreased by ~85% and flexion range increased by
14°. In knees that had ACL laxity, prolotherapy led to a 57%
improvement in anterior translation (laxity) at one year, and 8 of
13 lax knees regained normal stability on instrumented testing
(16). A 3-year follow-up of those patients confirmed sustained
benefits, with continued pain reduction (approximately 35-45%
improvement in pain scores) and durable restoration of stability
(17). These improvements in pain, function, and ligamentous
stability mirror the trajectory seen in our prolotherapy group,
underscoring that prolotherapy can facilitate connective tissue
repair and symptomatic relief even in chronic knee injuries.

Although the exact biological mechanisms remain under
investigation, prolotherapy is generally thought to promote
ligament healing by injecting anirritant solution—most commonly
hypertonic dextrose—which initiates a controlled inflammatory
process. This inflammatory response triggers the release of growth
factors, stimulates neovascularization, and enhances collagen
deposition, thereby improving ligament stability (18, 19). Thus,
the significant LEFS functional gains and pain reductions in our
prolotherapy group likely stem from actual improvements in
ligament integrity and joint stability, which in turn allow patients
to resume activities with less pain. Animal and clinical studies
support this, indicating that thicker collagen bundles formed
after prolotherapy contribute to increased joint stability and
pain reduction (12, 20-22). Our study employed an isotonic 5%
dextrose solution, whereas traditional protocols typically use
higher concentrations (10-25%) to induce marked infllmmation
(23). Our positive results suggest that lower-concentration



prolotherapy can effectively stimulate ligament repair through
regenerative mechanisms that may not involve pronounced
inflammation. Indeed, clinical evidence from perineural injection
therapy indicates that 5% dextrose can reduce chronic pain and
modulate neurogenic inflammation (11, 24, 25). Although higher
concentrations may offer greater connective tissue proliferation—
such as the superior outcomes observed with 15% versus 5%
dextrose in tendinopathy—our findings confirm that low-dose
prolotherapy is a clinically viable option, potentially reducing
injection-site discomfort while maintaining efficacy (26). Also, in
our clinical experience, 5% dextrose injections were associated with
mild injection-site pain but no significant complications, which is
consistent with the literature’s characterization of prolotherapy as
a low-risk intervention (7, 27).

Our findings also align with several previous reports highlighting
the potential benefits of dextrose-based prolotherapy for
musculoskeletal injuries, lower limb and sports-related
tendinopathies (28-30).Ina study on halluxvalgus,acommon foot
deformity that causes significant pain and functional impairment,
prolotherapy was shown to be more effective than dry needling
in reducing pain severity and improving foot function (31). A
2016 comprehensive review by Hauser et al. concluded that
dextrose prolotherapy is a supported therapy for various chronic
musculoskeletal conditions, including pain due to ligament
dysfunction (7). On the other hand, a more recent meta-analysis
by Chung et al., focused on high-quality randomized trials, found
mixed results: overall, prolotherapy did not always outperform
placebo for chronic tendon/ligament injuries in pooled analyses,
aside from some short-term pain and activity improvements (32).
The authors deemed the evidence still insufficient and called for
more rigorous studies. This discrepancy likely reflects differences
in patient populations and study design. However, several studies
have demonstrated the efficacy of prolotherapy in the treatment
of ankle ligament injuries. A recent study by Kazempour Mofrad
et al. evaluated dextrose prolotherapy in patients with chronic
ankle sprains and instability. After 6 months, patients showed
a dramatic increase in ankle stability scores [Cumberland
ankle instability tool (CAIT) from ~2 at baseline to ~22] and a
corresponding drop in pain (VAS reduced from 6.1 to 1.2) (25). The
authors concluded that prolotherapy effectively decreased pain
and functional instability in chronic ankle ligament injury (25). On
the other hand, a randomized controlled trial protocol has been
published to test dextrose prolotherapy versus saline injections
in patients with chronic ankle instability (33). The results of such

trials will further clarify prolotherapy’s efficacy and may solidify
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its role as a primary non-surgical treatment for ligament injuries.

This study has several limitations. First, it had a single-center,
retrospective design. Second, the relatively small sample
size limits the statistical power to detect subtle differences,
and it may restrict the generalizability of findings to broader
patient populations. Third, the follow-up period was limited
to six months, restricting our ability to assess longer-term
effectiveness and durability of the prolotherapy treatment
outcomes. Additionally, this study relied exclusively on
subjective patient-reported outcomes (VAS and LEFS scores),
lacking objective evaluation methods such as imaging or
biomechanical stability testing, which could provide deeper
insights into actual ligamentous healing and structural
improvement. Finally, although patients were matched by
age and sex, other potential confounding factors such as
activity levels or adherence to therapy protocols were not
fully controlled. Future studies should adopt a prospective
randomized controlled trial design, include larger and more
diverse patient cohorts, incorporate objective ligament
stability assessments, and extend follow-up periods to better
evaluate the sustained efficacy of prolotherapy.

Conclusion

This that
administration of 5% dextrose prolotherapy significantly

retrospective  analysis indicates monthly
improves pain relief and functional outcomes in patients
with ACL tears compared to physical therapy alone. These
findings reinforce existing evidence suggesting prolotherapy
as a beneficial, minimally invasive treatment for ACL
injuries, providing a meaningful alternative to conventional

conservative approaches.
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