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Prolotherapy:
Can it help your patient?
Prolotherapy appears to be effective for Achilles 
tendinopathy and knee osteoarthritis, but has limited 
efficacy for low back pain. Find out when—and 
whether—to consider this option. 

Over the past several years, prolother-
apy has been gaining support as an 
option for patients with tendinopa-

thies and painful osteoarthritic conditions. 
Yet the technique lacks both a consistent def-
inition and an abundance of evidence. 

Because the prefix “prolo” is thought to re-
fer to proliferation or regeneration, some phy-
sicians prefer the term “sclerotherapy” when 
injecting sclerosing agents. Others point out 
that “prolotherapy” refers to the proliferation 
of tissue that the injections provoke, which has 
never been proven. We believe that the mate-
rial injected should dictate the term used to  
describe it—dextrose prolotherapy (DPT) 

or platelet-rich plasma therapy (PRP), for  
example. 

In this update, we focus on DPT—the 
injection of a solution containing hypertonic 
dextrose into ligaments, tendons, and joints 
to promote healing. You’ll find an overview 
of the proposed mechanism of action and a 
description of the technique (see “How DPT 
works” on page 7651-9), as well as a look at 
the evidence of its effectiveness for a variety 
of musculoskeletal conditions in the text and 
TABLE9-19 that follow. Our review is limited by 
the dearth of large, definitive studies, and 
consists mainly of anecdotal evidence, case 
reports, and other low-quality studies. 

CONTINUED

Carlton J. Covey, MD, 
FAAFP; Marvin H. Sineath 
Jr., MD, CAQSM; Joseph F. 
Penta, MD, CAQSM; Jeffrey 
C. Leggit, MD, CAQSM
Uniformed Services  
University of the Health  
Sciences, Bethesda, Md (Drs. 
Covey and Leggit); Nellis Family 
Medicine Residency, Nellis Air 
Force Base, Nev (Dr. Sineath Jr); 
Naval Hospital Pensacola, Fla 
(Dr. Penta)

 carlton.covey@usuhs.edu

The authors reported no potential 
conflict of interest relevant to this 
article.

The opinions and assertions  
contained herein are the private 
views of the authors and are not  
to be construed as official or as  
reflecting the views of the US Air 
Force, Navy, or Army medical  
departments.

IM
A

G
E C

O
U

R
TESY

 O
F: C

A
R

LTO
N

 J. C
O

V
EY, M

D
, FA

A
FP



764 THE JOURNAL OF FAMILY PRACTICE  |   DECEMBER 2015  |   VOL 64, NO 12

Considering DPT— 
for which patients? 
Even for conditions for which the evidence 
of its efficacy is unequivocal, DPT is only 
one part of a comprehensive treatment plan. 
Functional assessment and correction of any 
weaknesses, inflexibilities, and/or training 
errors are also essential. 

There are a number of other consider-
ations, as well. For one thing, DPT is rarely 
covered by health insurance20 and is often 

considered only after conservative treatment 
has failed. What’s more, it is not suited to ev-
ery patient. 

❚ Absolute contraindications include 
acute infections at the injection site, such as 
cellulitis, abscess, or septic arthritis. Relative 
contraindications include acute gout flare 
and acute fracture near the site.6

When DPT is a viable alternative, keep 
in mind that the procedure should only be 
done by a physician experienced in the tech-

Dextrose  
prolotherapy 
is rarely 
covered by 
health insurance  
and is often 
considered  
only after 
conservative 
treatment has 
failed.

TABLE 

Prolotherapy for common musculoskeletal conditions:
A look at the evidence 

Diagnosis Evidence summary SOR 

Achilles tendinopathy 
(non-insertional)

When added to eccentric exercise, 
DPT results in faster and sustained 
improvement in pain and function10

A

Knee osteoarthritis DPT improves pain scores9,11 and 
improves flexion ROM11

A

Low back pain (mechanical) No evidence for use in subacute or 
chronic low back pain12-14

A

Epicondylosis (lateral) A single study found DPT more 
effective than saline injections  
for reducing pain; pain control  
sustained at 1 year15

B

Osgood-Schlatter disease A single study found improved  
overall pain and pain with specific 
sport activity16

B

Plantar fasciosis Small studies show DPT can improve 
pain at rest and during activity17,18

B

Chondromalacia patella/PFPS Evidence lacking for use of DPT 
for chondromalacia patella 
or other causes of PFPS19

C

DPT, dextrose prolotherapy; PFPS, patellofemoral pain syndrome; ROM, range of motion; SOR, strength of recommendation. 

Strength of recommendation (SOR)

 A   Good-quality patient-oriented evidence

   B    Inconsistent or limited-quality patient-oriented evidence

   C   Consensus, usual practice, opinion, disease-oriented evidence, case series

PRACTICE RECOMMENDATIONS
❯ Advise patients with Achilles tendinopathy that a combination of prolotherapy and eccentric  
exercise is likely to provide more rapid and sustained pain relief than either option alone.  A

❯ Offer a third round of prolotherapy to a patient whose pain and/or function has not improved or 
has returned after 2 treatments.  C

❯ Consider prolotherapy administered by a physician with expertise in the technique for adolescents 
with recalcitrant Osgood-Schlatter disease.  B
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nique—and that ultrasound guidance should 
be used to ensure precise anatomical deliv-
ery (FIGURE 1).21 Consent must be obtained 
and documented, and universal precautions  
observed. 

Read on to find out whether to consider 
DPT for particular patients.

Achilles tendinopathy: DPT decreases 
pain, improves function (SOR A) 
Non-insertional Achilles tendinopathy can 
be treated with prolotherapy to decrease pain 
and tendon thickness (FIGURE 2). A small, 
single blind randomized trial compared the 
effectiveness of eccentric exercise (ie, con-
tractions performed to lengthen the muscle), 
DPT alone, and a combination of DPT and 
exercise for patients with chronic Achilles 
tendinopathy.10 

The investigators found greater im-
provement in the Victorian Institute of 
Sport Assessment-Achilles (VISA-A) score at  
12 months with the combined therapy  
(41.1 on a 0-100 scale) vs either eccentric 
exercise (23.7) or DPT (27.5) alone. The in-
crease from baseline was greater for those 
who received combination therapy at 6 weeks 
(+11.7) compared with the eccentric-only 
group.10 Adding DPT (injected into the tender 
points of the subcutaneous tissues adjacent 
to the Achilles tendon) to eccentric exercise 
resulted in a more rapid and sustained im-
provement in pain, function, and stiffness. 

In an earlier observational study, re-
searchers achieved improvement in pain 
scores using a different DPT technique.22 
Here, patients with chronic Achilles tendi-
nosis received ultrasound-guided intratendi-
nous dextrose injections every 6 weeks until 
symptoms resolved. Pain scores, calculated 
using a visual analogue scale (VAS), showed a 
mean reduction at rest (88%), during normal 
daily activities (84%), and during physical ac-
tivity (78%). The mean number of treatment 
sessions was 4, and the mean time to achieve 
results was 30 weeks.22

Knee osteoarthritis: Pain level 
and movement improve (SOR A) 
In a study of patients with knee osteoarthri-
tis (OA) and pain lasting 6 months or more, 
participants received bimonthly injections of 

either DPT with lidocaine or lidocaine alone. 
At 12 months, only those in the DPT group 
had achieved significant improvement in 
VAS pain score (44%), self-reported swelling 
(63%), and knee flexion (14%).11 

A more recent study randomized  
90 adults with painful knee OA of at least  
3 months’ duration to blinded injection (ei-
ther DPT or saline) or at-home exercise.9  
The injections involved both intra- and extra-
articular techniques, performed monthly 
for a total of 3 to 5 injections. At 52 weeks, 
the DPT group had improved scores on the 
Western Ontario and McMaster Universities 
Osteoarthritis Index (WOMAC) by 15.3 points 
compared with the saline group (7.6 points) 
and the exercise-only group (8.2 points). 

Half of those receiving DPT improved by 
12 or more points, compared with less than 
a third of those receiving saline and a quar-

How DPT works:  
Variations complicate the picture 
Studies have shown that inflammatory changes are infrequently 
associated with chronic painful tendon conditions.1,2 Instead, the 
changes are degenerative in nature, and can occur in the main 
body of the tendon, in its bony insertion site, and in the structures 
surrounding the tendon.3 While the exact mechanism of action for 
DPT is unknown, studies have shown that cells exposed to hyper-
tonic dextrose undergo osmotic lysis, creating a proinflammatory 
environment. This leads to recruitment of several growth factors 
that promote the healing of tendons, ligaments, and cartilage.4-6 

Neovascularity and neuronal ingrowth, also present in tendinopa-
thies, are believed to be a source of pain, as well. The injection of 
hypertonic dextrose may destroy the neovasculature, thus removing 
a nidus, or focal point, for pain.7 

Concentrations of dextrose used may range from 10% to 50% 
and be combined with an injectable anesthetic alone or with other 
proliferants/sclerosing agents.6 We prefer a 50/50 mixture of 50% 
dextrose and 2% xylocaine without epinephrine, resulting in a final 
injection concentration of 25% dextrose and 1% xylocaine. 

Techniques for tendinopathies vary from bathing the tendon 
without tenotomy to performing multiple tenotomies (with or 
without injection material into the tenotomy). For knee osteoar-
thritis, for example, both extra- and intra-articular approaches can 
be used alone or in combination.8,9 The extra-articular injections 
are done either at tender locations around the knee joint or at 
ligamentous attachment sites. The number of injection sessions can 
vary, as well. Variations in both the concentrations and techniques 
contribute to the difficulty in interpreting existing evidence. 
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ter of those treated with exercise alone. Knee 
Pain Scale (KPS)-based pain frequency and 
severity were also significantly reduced in the 
DPT group vs both comparison groups.9

❚ Finger OA. One small randomized 
study tested the efficacy of DPT in patients 
with symptomatic finger OA affecting the 
distal or proximal interphalangeal joint or 
the trapeziometacarpal (thumb) joint.23 Par-
ticipants received either DPT with xylocaine 
or xylocaine alone. Injections were done on 
the medial and lateral aspects of the affected 
joints at baseline, 2, and 4 months. Pain (VAS 
score) during active finger movement im-
proved by 45% in the DPT group vs 15% in 
the group treated with xylocaine alone. After 
6 months, those in the xylocaine-only group 

received the DPT protocol, and their pain re-
duction scores rose, on average, from 18% to 
54%.23 

Low back pain: Little help 
for chronic condition (SOR A) 
Early studies of DPT for the treatment of low 
back pain had conflicting results. In 2004, the 
largest (N=110) and most rigorous study of 
DPT for chronic non-specific low back pain 
to date12 found no significant improvement. 

Participants received either DPT or nor-
mal saline injections into tender lumbopelvic 
ligaments every 2 weeks for a total of 6 treat-
ments. They were then randomized to either 
core and low back strengthening exercises or 
normal activity for 6 months. At 12 months, 
VAS pain and disability scores significantly 
decreased from baseline in all the groups, 
with a decline ranging from 26% to 44% for 
pain and 30% to 44% for disability. However, 
at no point were there significant differences 
between injection groups or activity groups.12 

A 2007 Cochrane review found insuf-
ficient evidence to support the use of DPT 
alone for the treatment of non-specific low 
back pain but suggested that, as an adjunct, 
it may improve pain and disability scores.13 
And in 2011, a Cochrane review confirmed 
that there was insufficient evidence for the 
use of DPT in sub-acute and chronic low 
back pain.14 Other studies on the use of DPT 
for specific low back conditions, including 
sacroiliac joint pain,24,25 coccydynia,26 and de-
generative disc disease,27 have shown trends 
toward improvement in pain scores24-27 and 
disability,25 but only one of these was a ran-
domized controlled trial (RCT).25 

Lateral epicondylosis: More effective 
than saline (SOR B)
A single RCT compared DPT to placebo in 
patients with 6 months of moderate to severe 
lateral epicondylosis who had failed conser-
vative treatment. Patients received 3 injec-
tions of either hypertonic dextrose or saline 
tendon insertions every 4 weeks, with needle 
touching bone at the supracondylar ridge, 
lateral epicondyle, and annular ligament.15 
Patients randomly assigned to DPT experi-
enced significant pain relief from baseline 
to 16 weeks, with a Likert score decline from 

IM
A

G
ES C

O
U

R
TESY

 O
F: JEFFR

EY
 C

. LEG
G

IT, M
D

,C
A

Q
SM

FIGURE 1

Dextrose prolotherapy for lateral  
epicondylosis is guided by ultrasound

FIGURE 2

A patient undergoes dextrose 
prolotherapy, with tenotomy,  
for Achilles tendinopathy
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To avoid  
inhibiting  
the desired  
inflammatory  
response to  
prolotherapy,  
nonsteroidal  
anti-inflammatory 
drugs should not  
be used to treat  
post-injection pain. 

5.1 to 0.5, compared with the saline group 
(4.5 at baseline and 3.5 at 16 weeks). Clini-
cal improvement was maintained at 52-week 
follow-up.15 

Osgood-Schlatter: DPT improves 
pain relief (SOR B) 
In one of the few studies of prolotherapy 
for adolescents, patients with recalcitrant 
Osgood-Schlatter disease were random-
ized to either structured physical therapy or  
3 monthly injections of lidocaine, with or 
without dextrose, over the apophysis and 
patellar tendon origin.16 Injections began at 
the most distal point of tenderness and were 
repeated at 1 cm intervals for a total of 3 to 
4 midline injections. The proximal injections 
were deep to the patellar tendon, on the tibia 
above the tuberosity. 

Pain scores, measured by the Nirschl 
Pain Phase Scale (0-7), improved signifi-
cantly more in the DPT group (3.9) com-
pared with either the lidocaine group (2.4) 
or the exercise group (1.2). Dextrose-treated 
knees were significantly more likely than 
knees treated with lidocaine (14 of 21 vs  
5 of 22) to be asymptomatic with sport activ-
ity. After 3 months, patients in the lidocaine 
and exercise groups who had not responded 
adequately were given the option of receiv-
ing DPT; those who underwent the 3-month 
DPT protocol achieved the same level of im-
provement as the initial DPT group.16 

When considering or recommending 
DPT for an adolescent with Osgood-Schlatter 
disease, however, it is particularly important 
that he or she be referred to a physician with 
expertise in prolotherapy. 

Plantar fasciosis: A possibility when  
conservative treatment fails (SOR B) 
An early case series showed that DPT effec-
tively improved pain at rest and during activ-
ity in patients with chronic plantar fasciosis 
refractory to conservative care.17 A small RCT 
recently compared PRP with DPT in such pa-
tients.18 

Pain, disability, and activity limitation 
were measured by the Foot Functional Index. 
The PRP group improved by 29.7%, 26.6%, 
and 28% in pain, disability, and activity limi-
tation, respectively, vs improvements of 17%, 

14.5%, and 12.4% in the DPT group. Although 
there was a trend for PRP to be superior, the 
results were not statistically significant.18 This 
suggests that DPT may be an additional treat-
ment option for patients with plantar fascio-
sis when conservative treatment fails.

Chondromalacia patella: 
Not enough is known (SOR C)
One study showed that DPT improved self-
reported pain and function scores in pa-
tients with chronic knee pain secondary to 
chondromalacia patella. However, the study 
had no control group and no standardized 
injected solution; rather, the solution was 
tailored for each individual.19 Thus, there is 
insufficient data to make recommendations 
regarding the effectiveness of DPT in treating 
chondromalacia patella or other causes of 
patellofemoral pain syndrome. 

What to tell patients about 
recovery and adverse effects 
Injection of dextrose into ligaments, tendons, 
and joints carries the theoretical risks of light-
headedness, allergic reaction, infection, and 
structural damage. However, there have been 
no reports of serious or significant adverse 
events associated with DPT when used for 
peripheral joint indications. 

The most common risks of DPT are nee-
dle trauma-induced pain, mild bleeding, and 
bruising. A sense of fullness, stiffness, and oc-
casional numbness at the site at the time of 
injection are common, benign, and typically 
self-limiting.6 If post-procedure numbness 
continues, the patient should follow up in  
48 to 72 hours to rule out nerve damage. 

Post-injection pain flare during the first 
72 hours may occur. In a study of prolother-
apy for knee OA pain, 10% to 20% of patients 
experienced such flares.15 Most patients 
respond well to acetaminophen and expe-
rience resolution of pain within a week. Non-
steroidal anti-inflammatory drugs should not 
be used to treat post-procedure pain because 
they may interfere with the local inflamma-
tory response needed for healing. Regular ac-
tivities can be resumed immediately after an 
injection into a large joint, such as the knee, 
or after full sensation and proprioception re-

Have you ever 
prescribed  
prolotherapy for 
a patient with 
musculoskeletal 
pain? 

n  Yes

n  No

INSTANT  
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Ballistic weight 
bearing and full 
strength activity 
should be  
limited for  
48 hours after 
an injection  
into a non-
weight bearing 
tendon and for 
5 to 7 days for a 
weight-bearing 
tendon.

turns if an anesthetic was used in combina-
tion with the hypertonic dextrose.

There is a theoretical risk of tendon 
weakening and rupture with tenotomy/ 
intra-substance injections into weight- 
bearing tendons, but there are no known pub-
lished reports of this complication with DPT.  
Nonetheless, we recommend that patients 
limit ballistic weight bearing or full strength 
activity for 48 hours after an injection into 
a non-weight bearing tendon and for 5 to 
7 days for injection into a weight-bearing  
tendon. 

Physical/occupational therapy is im-
portant in chronic tendinopathy, and we 

encourage rapid return (24-48 hours) to low-
intensity rehabilitation with gradual return 
(5-7 days) to full rehabilitation exercises.

The number of DPT injection sessions is 
variable. We recommend follow-up between 
3 and 6 weeks for reevaluation. If the patient’s 
pain and/or function has not improved after 
2 sets of injections—or DPT is initially suc-
cessful but pain or dysfunction returns—an-
other round of treatment should be offered in 
3 to 6 weeks.                 JFP 

CORRESPONDENCE
Carlton J. Covey, MD, FAAFP, Fort Belvoir Community Hospi-
tal, Sports Medicine, Eagle Pavilion, 9300 Dewitt Loop, Fort 
Belvoir, VA 22060; carlton.covey@usuhs.edu.
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