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Injuries to the lateral ankle ligaments are among 
the most common sustained in professional football. 
The return to elite level sport within a predictable 
timeframe after injury is a key aim of the medical team 
managing professional athletes. Prolotherapy involves 
injection of dextrose/sucrose injection into injured 
tissues which is presumed to stimulate the body’s self-
healing mechanisms, leading to the re-establishment 
of structural integrity and improved function. This 
study reports on the results of prolotherapy used 
to treat anterior talofibular ligament (ATFL) and 
anterior inferior tibiofibular ligament (AITFL) 
injuries in elite level athletes and describes the time 
to return to play (RTP) and rate of reinjury. Patients 
who had undergone prolotherapy treatment since 
February 2014 under the care of three specialist sports 
musculoskeletal radiologists for ankle sprains were 
identified using the patient database. A retrospective 
review of the patients medical and rehabilitation 
records was then carried out. A literature review was 
carried out to identify the RTP times for conservative 
and surgical treatments of ATFL and AITFL injuries 
to allow comparisons with prolotherapy treatments to 
be made. Standard rehabilitation protocols were then 
followed and managed by the clubs. Nine elite athletes 
where treated with prolotherapy for isolated lateral 
ankle ligament tears since February 2014. Mean age 
was 23.7 years. Grade III ATFL RTP mean duration 
was 62 days and AITFL Grade IIa RTP was also 62 
days. Importantly there were no reinjuries in any of 
the prolotherapy groups. To our knowledge this is the 
first study investigating prolotherapy treatment of 
ATFL/AITFL in elite athletes. Prolotherapy is safe 

and appears effective as no re-injuries were identified. 
However our results have not demonstrated any 
improvement in RTP when compared to similar 
injuries treated conservatively without prolotherapy. 
Level of Evidence : IV
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INTRODUCTION

The return to elite level sport within a predictable 
timeframe after injury is a key aim of the medical 
team managing professional athletes. Ideally this 
is performed in the shortest time possible, without 
compromising tissue-level healing and avoiding re-
injury (4,33).
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Ankle injuries account for 10-18% of all injuries 
in professional football players. (7,11,13,14,18,36). 

Injuries to the anterior talofibular ligament (ATFL) 
or anterior inferior tibiofibular ligament (AITFL) are 
among the most common sustained in professional 
football (2,7). Ligament sprains have been shown to 
account for over 67% of all ankle injuries, of which 
over 80% were to the lateral ligament complex (32). 

Therefore, a professional football team is likely to 
suffer four or five ankle sprains each season (32). 

Prolotherapy involves injection of dextrose/
sucrose injection into injured tissues. Perhaps con- 
troversially it has also been referred to as regenerative 
injection therapy (RIT), and is presumed to stimulate 
the body’s’ self-healing mechanisms, leading to 
the re-establishment of structural integrity and 
improved function (1,3,25). Prolotherapy is thought 
to initiate a healing cascade that duplicates the 
natural healing process of poorly vascularised tissue 
such as ligaments (6,12). Therapeutic interventions, 
such as prolotherapy that may enhance or speed up 
the connective tissue healing may be welcomed by 
the athlete and club medical staff (16,23).

There is limited published evidence to support 
the use of prolotherapy in Achilles tendinopathy, 
osteoarthritis and generalised joint laxity however 
the effect of its use on AITFL or ATFL injuries in 
elite sportsmen is poorly documented (12). This 
study reports on the results of prolotherapy used to 
treat ATFL and AITFL injuries in elite level athletes 
and describes the time to return to play (RTP) and 
rate of reinjury. 

METHODS

Patients who had undergone prolotherapy treat-
ment since February 2014 under the care of three 
specialist sports musculoskeletal radiologists for 
ankle sprains were identified using the patient 
database. Patients were found by initially searching 
for key words such as prolotherapy, glucose, P2G, 
ankle sprain, ATFL and AITFL. All positive results 
were then reviewed and only relevant patient files 
were then chosen. Patients were included in this 
study if they were elite athletes, the injury was acute, 
and there was no medial ligament involvement. 
The prolotherapy technique involved injecting a 

sclerosing solution (dextrose/sugar solution) into 
the injured ligament under ultrasound scan guidance 
by one of three experienced sports musculoskeletal 
radiologists. 

A retrospective review of the patients medical 
and rehabilitation records was then carried out to 
collect the following information : age, gender, 
type of injury, number and timing of injections, 
technique used, content of injection, other injuries, 
other treatments, reinjury rate and return to play 
information. All players were considered ‘injured’ 
until club medical staff allowed full participation 
in training and availability for match selection 
(9,10,17). Re-injury was defined according to the 
concept of early recurrences (9), and any re-injury 
was documented. A literature review was carried 
out to identify the RTP times for conservative and 
surgical treatments of ATFL and AITFL injuries to 
allow comparisons with prolotherapy treatments to 
be made. Institutional review confirmed that formal 
ethics approval was not required as this study was 
an evaluation of service.

After the injection, all patients were advised to 
rest the ankle for 24 hours and they should then 
return to their normal rehabilitation program. 
Players were instructed not to use any form of boots 
such as an Aircast or camwalker and avoid NSAIDS 
due to the effect prolotherapy may have on platelets.

Standard rehabilitation protocols were then fol-
lowed for each individual injury and managed by 
the individual clubs.

RESULTS

11 elite athletes were referred for ankle injuries 
between February 2014 and June 2018 that went 
on to have prolotherapy treatment. Of the cohort of 
athletes two had medial ligament injuries and were 
therefore excluded from the study. The mean age for 
the lateral ligament athletes was 23.7 years (range, 
17-32). and the number of prolotherapy injections 
ranged between one and three with each one being 
one week apart (Table 1).

In our review of the prolotherapy treatment of 
grade III ATFL group RTP mean duration was 62 
days (range : 38-87 days). The range has also been 
reported to allow comparison with published data 
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rather than using standard deviations. Regarding 
AITFL Grade IIa injuries treated by prolotherapy 
the mean duration was 62 days (range : 56-66 
days). Importantly there was no evidence of any 
reinjuries in either the AITFL or the ATFL groups, 
which received prolotherapy. One case had mild 
pain exacerbation requiring simple analgesia, 
which improved within 24 hours. With the numbers 
available there were no significant difference 
between the outcomes of rugby and football players 
when reviewing RTP post prolotherapy results.

DISCUSSION

Since 1995, the definition of prolotherapy has 
changed (25). The initial definition concentrated on 
the injection of inflammatory solutions to induce 
growth. However, as our understanding of the direct 
use of growth factors and multiple ways to stimulate 
them has improved, the definition of prolotherapy is 
best described simply as RIT, or more specifically 
‘the injection of growth factor production stimulants 
to promote regeneration of normal cells.’(33). In 
the case of dextrose / sucrose injection the result 
is inflammation which involves release of multiple 
growth factors, which ultimately result in healing 
with scarring.

The most common prolotherapy agent used is 
dextrose, with concentrations ranging from 12.5% 
to 30% (6). As it is water soluble and can be safely 
injected into multiple areas it is considered a good 
prolotherapy agent. Hypertonic dextrose solutions 
act by “dehydrating cells at the injection site, 
leading to local tissue trauma, which in turn attracts 
granulocytes and macrophages and promotes 

healing” (12). This is a key part of the ‘proliferation 
cascade’ (Figure 1) (28).

A normal human cell contains only 0.1% 
dextrose (5). When exposed to an extracellular 
d-glucose (dextrose) concentration of as little as 
1% human cells produce platelet-derived growth 

Player Age Sport ATFL Grade AITFL Grade No of Injections RTP
1 27 Rugby III IIa 3 56
2 25 Football III NAD 3 55
3 22 Football III NAD 2 46
4 30 Rugby NAD IIa 1 66
5 22 Football III NAD 3 87
6 18 Football II NAD 2 38
7 20 Football NAD IIa 3 65
8 17 Football III NAD 2 51
9 32 Football III NAD 2 48

Table 1. — Demographic, injury and treatment of elite athletes included in our study.

Figure 1. — The biology of prolotherapy. Prolotherapy induces 
the three stages of healing and restoration: inflammation, 
proliferation, and tissue remodelling. Used with permission 
from Ross Hauser, MD. www.CaringMedical.com
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no evidence if reinjury in either the AITFL or ATFL 
groups which had received prolotherapy treatment. 
This could be a significant factor to consider given 
that incomplete healing of these ligaments can lead 
to long term laxity, with resultant instability, loss 
of function, and an increased risk of reinjury and 
secondary injuries, such as to chondral surfaces 
(31,36).

The weaknesses of the present study includes, the 
small sample size, the variation in the percentage 
of dextrose injected according to the radiologist 
undertaking the injection as described above, and 
furthermore that this was a retrospective review.

CONCLUSION

The case series shows that prolotherapy is a safe 
alternative treatment for ATFL and AITFL injuries 
in elite athletes. Additionally, it appears effective 
as no re-injuries were noted in the prolotherapy 
group. This is a significant finding that demands 
further data collection and assessment over a longer 
period. However our results in this small series have 
not demonstrated any improvement in RTP when 
using prolotherapy for the initial ATFL/AITFL 
injury when compared to similar injuries treated 
conservatively without prolotherapy. 

To our knowledge this is the first study investi-
gating prolotherapy treatment of ATFL/AITFL in 
elite athletes. Further clinical research assessing 
prolotherapy as a treatment for ligament injuries 

factors inclusive of : transforming, beta, epidermal, 
basic fibroblast and connective tissue (5,8,19-22). 
These growth factors are crucial for the growth 
and repair of tendons, ligaments and cartilage (35). 

It has generally been accepted that 12.5% dextrose 
is the minimum concentration required to stimulate 
the inflammatory cascade and therefore enhance 
healing / growth effect (26). However there is a 
lack of agreement between physicians regarding 
the optimal dose of dextrose, as was evident in 
the present study in which the dextrose injected 
varied, ranging from 25% to 30%. This variation is 
a weakness in our study.

When comparing the prolotherapy results pre-
sented here with those previously published without 
using prolotherapy in elite athletes the mean RTP 
for conservative management of ATFL injuries is 56 
days (range, 42-120) compares favourably (15,27). 
Mean RTP after surgical treatment for grade III 
ATFL ruptures has previously been reported at 72 
days (range, 56-127 days) (30,34). The comparison 
of mean RTP of nonoperative and prolotherapy 
treatment can be seen in Graph 1. For professional 
athletes with grade IIa AITFL injuries the mean 
RTP was 45 days (range, 23 to 63 days) in the 
present study, compared with 64 days (range, 27 to 
104 days) for those with grade IIb injuries (4). When 
comparing results for prolotherapy for the AITFL 
grade IIa in the present study the mean duration was 
less than the operative treatment time, but longer 
then the conservative treatment as can be seen in 
Graph 1. 

One study looking at prolotherapy treatment in 
elite athletes with groin pain concluded that pain 
scores improved, and indeed 92% of patients were 
no longer restricted with regard to participation in 
sport (29). However, to our knowledge, there are no 
reports in the literature on the results of prolotherapy 
for the treatment of ATFL or AITFL injuries in elite 
athletes prior to the present study. 

Both the literature and the present case series 
demonstrate that prolotherapy is safe, with few 
adverse reactions, which can include mild pain or 
bleeding at the injection site. The development of a 
post-injection pain flare is usually self -limited and 
often resolves within one to two days (24). In the 
present series only one case was affected. There was 

Graph 1. — Return to Play Time- AITFL (Grade IIa) & ATFL 
(Grade III). This compares the prolotherapy RTP days compared 
to elite athletes not managed by prolotherapy.
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