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A B S T R A C T

Background: Of late the leucocyte concentration in the platelet-rich plasma (PRP) therapy for lateral
epicondylitis has gained importance. We aimed to evaluate the effects of leucocyte concentration in the
outcomes of the PRP used for lateral epicondylitis.
Materials and Methods: This is a double-blinded randomized controlled trial conducted on patients having
lateral epicondylitis comparing the pain relief and functional effects of leucocyte-poor PRP (LP-PRP) and
leucocyte-rich PRP (LR-PRP) at one, three, six, and twelve months post-injection using the Visual Analog
Scale (VAS) for pain and Mayo Elbow Performance Score (MEPS) for function.
Results: A total of 85 patients were randomized into LP-PRP (n=42) and LR-PRP (n=43) with a mean
age of 49.67 (SD=11.9) and M:F = 1.34. The pre-treatment VAS between the LP-PRP and LR-PRP groups
were 8.83±0.7 and 9.12±0.63 respectively while the pre-treatment MEPS were 44.81±8.6 and 45.45±5.43
respectively. We noted significant improvement in the pain and functional scores in both the groups at all
observed time frames compared to their pre-treatment measures. However, we did not find any significant
difference in the MEPS between the groups nor the difference in the VAS found between the groups at 1
year follow-up was more than the minimal clinically important difference (MCID) for the scale utilized.
No significant difference in the complication rate was noted between either of the groups.
Conclusion: PRP injections are a safe and effective treatment method in the management of patients with
lateral epicondylitis irrespective of the concentration of the leucocytes present in them. We have established
that the concentration of leucocytes did not play a role in altering the course of the treatment outcome.

This is an Open Access (OA) journal, and articles are distributed under the terms of the Creative Commons
Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to remix, tweak, and build upon
the work non-commercially, as long as appropriate credit is given and the new creations are licensed under
the identical terms.
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1. Introduction

Regenerative medicine has paved the way for less
invasive techniques, minimal morbidity, and percutaneous
administration of biological substances with osteoinductive
and osteoconductive properties.1 Platelet-rich plasma (PRP)
injection has evolved as a big boon in the treatment
of musculoskeletal disorders. The usage of autologous
PRP for the management of lateral epicondylitis was
increasing among orthopedic surgeons and regenerative
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orthobiologists.2 Extensive researches were conducted on
the biomolecules that present in PRP to trace the mechanism
involved in alleviating the disease process in lateral
epicondylitis.3 There was no consensus on the technique
of PRP preparation, the type of PRP to be used, the dose
and frequency of PR injection and the amount of growth
factors to be delivered at the pathological site for various
diseases.4–6

A controversy on the usage is use of either leucocyte
rich or leucocyte poor PRP for lateral epicondylitis.
Leucocyte content in PRP solution modulates inflammation
through secretion of inflammatory cytokines and matrix
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metalloproteinases which exaggerate an inflammatory
response at the site of action.7 Lana et al.8 devised
MARSPILL classification to identify the variables
responsible for the therapeutic action of PRP. Leucocyte-
rich PRP (LR-PRP) elicits a catabolic, inflammatory,
and detrimental environment while Leucocyte-poor
PRP (LP-PRP) elicits an anabolic effect on the tissues
being injected.9 In acute pathologies, LR-PRP helps
in inflammatory regeneration and early angiogenesis at
the injury site whereas LR-PRP in chronic pathologies
leads to the formation of scar tissue at the injury site.10

The histological evaluation of chronic tendinopathies
of the animal model demonstrated that large collagen
fibril formation with LP-PRP. The usage of LR-PRP in
osteoarthritis (OA) knee in vivo and in vitro demonstrated
the detrimental effect of cartilage by increasing pro-
inflammatory cytokines and anti-catabolic properties.9

There is no scientific evidence available for the usage of
the right type of PRP (LR-PRP or LP-PRP) to treat lateral
epicondylitis. We aimed to evaluate the effects of leucocyte
concentration in the outcomes of the PRP used for lateral
epicondylitis.

2. Materials and Methods

This is a prospective double-blinded randomized
controlled study conducted in clinically diagnosed lateral
epicondylitis. Patients in the age group between 18-65 years
were included in the study. All the cases were clinically
diagnosed. Patients with thrombocytopenia with a platelet
count of <105/ul, septicemia, local infections, consistent
use of nonsteroidal anti-inflammatory drugs within 48hours
of the procedure, or corticosteroid injection at the site of
treatment or the use of systemic corticosteroids within a
month were excluded from the study.

All patients enrolled in the study were divided into
two groups, Group A who received the LR-PRP, and
Group B who received LP-PRP. The PRP was infiltrated
by a single physician using an aseptic technique. We used
1.5ml of a dual-spin leucocyte-rich variant of the PRP for
patients of Group A and 1.5 ml of a dual-spin leucocyte-
poor variant of the PRP for patients with Group B. The
clinical outcome of the patients was evaluated using Visual
Analogue Score (VAS) for pain and functional outcome
using Mayo Elbow Performance Score (MEPS) measured
pre-intervention and 1 month, 3 months, 6 months, and 12
months post-intervention.

We used IBM SPSS Version 25 (Chicago, Illinois) for
statistical analysis. Mean and standard deviations (SD)
were used for the presentation of continuous variables
and proportions were used for nominal variables. We used
the Shapiro-Wilk normality test to the data obtained to
check for normality. A paired student t-test was used for
comparison of the functional outcome measures pre-and
post-intervention and chi-square test for between-group

comparisons. A p-value of less than 0.05 was considered
statistically significant.

3. Results

A total of 85 patients were randomized into LP-PRP
(n=42) and LR-PRP (n=43) with a mean age of 49.67
(SD=11.9) and M:F = 1.34. We did not note any significant
difference between the two groups with regard to their
general characteristics such as age, duration of the disease
as given in Table 1. The pre-treatment VAS between the
LP-PRP and LR-PRP groups were 8.83±0.7 and 9.12±0.63
respectively while the pre-treatment MEPS were 44.81±8.6
and 45.45±5.43 respectively. The patients were serially
followed at 1 month, 3 months, 6, and 12 months, and their
improvement in VAS and MEPS comparing both the groups
were represented in Table 2, Figures 1 and 2 respectively.

We noted significant improvement in the pain and
functional scores in both the groups at all time points
of follow-up compared to the baseline as shown in Table
3. At 12 months post-intervention the mean VAS score
was significantly lower in the LR-PRP group (2.48 ± 1.7)
compared to the LP-PRP group (3.69 ± 1.42). However, the
difference was not clinically important for the score utilized.
We did not find the difference in the VAS to be more
than the minimal clinically important difference (MCID)
measured between both the groups at 12 months. However,
no significant difference was noted between the groups in
terms of the functional outcome by MEPS as shown in
Table 2. No significant difference in the complication rate
was noted between either of the groups.

Fig. 1: Comparison of mean VAS score between two groups at
various timepoints

4. Discussion

Clinical studies assessing PRP injections in lateral
epicondylitis typically do not take into consideration the
concentration of leukocytes in operation despite a growing
number of clinical trials over time. Several studies have
indicated that leukocytes in PRP have positive anti-
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Table 1: General characteristics of the patients included in the study

Leukocyte Rich PRP Leukocyte Poor PRP
Mean SD Mean SD

Age (yrs) 48.67 11.07 50.62 12.85
Duration (months) 4.12 .99 5.40 1.19

Gender Female 21 48.8% 22 52.4%
Male 22 51.2% 20 47.6%

Side Left 18 41.9% 20 47.6%
Right 25 58.1% 22 52.4%

Table 2: Comparison of mean score of VAS and MEP between the two groups.

Leukocyte Rich PRP Leukocyte Poor PRP Unpaired t-test
(p-value)

Mean SD Mean SD

VAS

Pre-treatment 9.12 .63 8.83 .70 0.052
1month 7.00 .70 6.83 .66 0.264
3month 5.36 .76 5.36 .76 1.00
6month 4.71 .67 4.64 .69 0.633
12month 2.48 1.70 3.69 1.42 0.001**

MEPS

Pre-treatment 45.45 5.43 44.81 8.60 0.683
1month 59.71 3.40 61.17 3.57 0.060
3month 70.83 4.34 71.69 3.22 0.307
6month 80.14 6.63 79.00 6.76 0.436
12month 91.98 10.97 91.21 11.38 0.756

Table 3: Mean comparison of VAS and MEPS at various visits with pre-treatment score.

Pre-treatment 1st month 3rd month 6th month 12th month Paired t-test
p-value

VAS LR-PRP 9.12 ± 0.63 7.00 ± 0.70 5.36 ± 0.76 4.71 ± 4.64 2.48 ± 1.70 0.001**
LP-PRP 8.83 ± 0.7 6.83 ± 0.66 5.36 ± 0.76 4.64 ± 0.69 3.69 ± 1.42 0.001**

MEPS LR-PRP 45.45 ±4.43 59.71 ±3.40 70.83 ±4.34 80.14 ±6.63 91.98 ±10.97 0.001**
LP-PRP 44.81 ±8.60 61.17 ±3.57 71.69 ±3.22 79.00 ±6.76 91.21 ±11.38 0.001**

Fig. 2: Comparison of mean MEPS score between two groups at
various timepoints

infectious, immunoregulatory, and angiogenesis effects
while some studies have proposed that leukocytes should be
withdrawn from PRP and LP-PRP are the ideal candidates
for the lateral epicondylitis.11

The implications of leukocyte concentration in PRP are
not well known. In a study comparing the influence of
LR-PRP and corticosteroid on grip measures in patients
with lateral epicondylitis by Gautam et al.12 patients were
assessed in the second week, the sixth week, third month,
and sixth month. A substantial increase in the LR-PRP
group was observed at the sixth month relative to pre-
treatment values. As a result of these effects, they concluded
that increasing the concentration of leukocytes in PRP can
have a beneficial impact on tendon healing in the long term.
This may be attributed to the enhancement of wound healing
by increasing the local inflammatory response to leukocytes.

Out study was concurrent with the study results by
Yerlikaya M et al.13 who showed that superiority was
established for either a single dose of LP-PRP or the
LR-PRP for lateral epicondylitis. The study showed no
significant difference in short-term improvement in pain in
both the arms. However, a significant improvement was
seen in either of the groups regarding VAS and MEPS
in the long term. There was no significant difference in
the recurrence between the two groups. Montalvan et al.14
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found improvement in pain scores significantly at the 6th
and 12th months in both the groups but no significant
differences were detected among groups.

Limitations of the study are that magnetic resonance
imaging should have been done pre and post-injection in the
affected area for objective radiological quantification of the
improvement in the patients. Our study was conducted on
small sample size and is a single-center study with a short
follow-up. Further studies with a large sample size involving
multiple centers are needed to understand the effect of
preparation techniques and the method of application of
PRP in the long term.

5. Conclusion

PRP injections are a safe and effective treatment method
in the management of patients with lateral epicondylitis
irrespective of the concentration of the leucocytes present
in them. We have established that the concentration of
leucocytes did not play a role in altering the course of the
treatment outcome.
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