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Abstract

Introduction: Multiple studies have reported that platelet rich plasma (PRP) injection is effective in multiple musculoskeletal conditions.
This study aims to evaluate PRP local injection in the management of long head of biceps tendinopathy compared to xylocaine injection.

Methods: A total of 52 cases diagnosed with biceps tendinitis not responding to conventional conservative management were included in
this study. They were divided into two equal groups; PRP group (26 cases who underwent PRP injection), and controls (26 cases who underwent
xylocaine injection). All cases were subjected to history taking, clinical examination, and radiological investigations. After that, ultrasound guided
PRP injection was done for all cases. At follow up, visual analogue score (VAS) and Oxford Shoulder score were assessed.

Results: No statistically significant difference was detected between both groups regarding patient or disease characteristics. However, VAS
(rest and activity) and Oxford shoulder score were significantly improved after PRP injection compared to controls.

Conclusion: Ultrasound-guided PRP single injection appears to be a safe and effective method for treatment of long head biceps tendinopathy
weather isolated or associated with other inflammatory shoulder pathology not indicated for surgery.
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Introduction

. L . the exact mechanism of PRP in mediating that action is still a
Biceps tendonitis is inflammation of the long head of the

bicep’s tendon. Despite of incomplete understanding of the
clinical and biomechanical aspects of tendinitis of the long
head of biceps, most researchers would agree that its pathology
results in significant anterior shoulder pain [1-3]. Treatment

matter of debate 14. In vivo application of PRP in tendon injuries
has led to angiogenesis and formation of fibrovascular callus,
which positively affected the catabolic demarcation of injured
tendon matrix [7]. In the existing literature, PRP injection has
been proved to be a safe and efficacious method for tendinopathy
control in various parts of human body 19. In this study, we tried to
evaluate PRP local injection as one of the non-surgical modalities

options include various conservative interventions, including
local injections weather steroid or platelet rich plasma (PRP),
or surgical procedures, such as tenotomy, tenodesis, or transfer
3; 4; 18. The decision usually based upon many factors, including
the patient’'s general condition, severity of the condition,
duration of manifestations, associated shoulder pathologies, and  Methods
expectations12. Multiple growth factors have been identified
in PRP which are essential for the initiation of wound healing.
These factors include vascular endothelial growth factor, platelet-
derived growth factor, along with epithelial growth factor [4-6].
These factors play a crucial role in tendon repair. Nevertheless,

in management of long head of biceps tendinopathy, compared to
xylocaine injection.

This is a prospective randomized study that was conducted
during the period between August 2018 and February 2019
in Mansoura University pain clinic and Knee & shoulder and
sport traumatology center in Mansoura, Egypt. We included
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cases diagnosed clinically and radiologically with long head
biceps tendinopathy weather isolated or combined with other
inflammatory peri shoulder pathology (including subacromial
bursitis, supraspinatus tendinopathy, and subscapularis
tendinopathy). All patients showed no response to conservative

management including NSAIDs and physical therapy [7-10].

At the beginning of the study, 262 cases were diagnosed to
have biceps tendonitis, from which 16 cases had the primary
type. As regard the remaining cases, there was an associated
pathology with biceps tendonitis. To confirm that tendonitis is
the main source of pain, we performed intraarticular injection
of 2 ml xylocaine in addition to 2 ml bupivacaine, and response
was monitored. If more than 50% improvement was reported,
these cases were excluded as the primary pathology was more
likely to be intraarticular (210 cases), while if less than 50%
improvement was experienced (36 cases), the pathology was
likely to be extraarticular (from the tendon itself) 13. Thus, a total
of 52 cases were recruited for the current study, from whom 16
cases had primary biceps tendonitis, and the remaining cases had
the secondary type [11,12].

Aninformed written consentwas obtained fromall theincluded
cases before complete explanation of the benefits and drawbacks
of both injection procedures. Additionally, the study was approved
by the local ethical committee of Mansoura University [13-16].
Diagnosis was obtained by clinical examination by shoulder
surgeon (the first author) and re-evaluated by pain management
specialist. Point tenderness over the bicipital groove was detected
in all cases which rotate laterally and medially, with external
and internal rotation of the shoulder, respectively, which can be
differentiated from painful superficial structures, like the anterior
deltoid, which do not move with arm rotation. A comparison
between the affected and the other non-affected shoulder was
usually done in our routine examination. Radiological evaluation
was used for confirmation of clinical findings by ultrasound or
MRI studies. Our cases were randomized into two equal groups;
PRP group included 26 cases that underwent PRP injection,
and control group which included the remaining 26 cases that
underwent xylocaine injection.

PRP Preparation

We used the standard method for PRP preparation as
described by Barker et al. 1, and type 1B PRP (leucocyte rich, no
activation, platelet concentration <5 xserum) was used for all
cases based on the Sports Medicine PRP Classification system
15. First of all, 10 ml of blood was withdrawn and kept in a CPDA
(citrate phosphate dextrose adenine) blood tube. Centrifugation
of the tube content was done at 2700 revolutions per minute for
7 minutes.

Approximately, 2 ml of PRP was collected from the central
‘buffy coat layer’ in the centrifuged tube. Injection technique. The
long head of biceps was identified using the ultrasound probe in

the bicipital groove. In the PRP group, 2 ml PRP was infiltrated
without any associated local anesthesia, while 2 ml xylocaine
and normal saline 0.9% mixture (1:1 ratio) was infiltrated in
the control group. All kinds of analgesia and anti-inflammatory
medications were stopped few days before and after injection.
Also, cold fomentations were recommended to relieve pain related
to injection site. Additionally, patients were advised to avoid heavy
activities with the affected arm for 6 weeks after injection.

Data Collection

Clinical data, VAS score and Oxford shoulder score was
calculated and collected from patients in our centers by the 1*
author (Elazab A) and reevaluated by the 2™ author (Sonbol A)
before injection, one-week and four weeks post injection [17-20].

Evaluation

Oxford Shoulder Score was used to assess pain, range of
motion, shoulder stability and function to give a maximum total
score 0of 486. It was assessed at the previously mentioned intervals.
Visual analogue scores (VAS) (0 to 10) for pain (VAS pain) at rest
and during activities were also recorded5.Patient Satisfaction was
tested for all patients by asking about the degree of his or her total
shoulder improvement, another method for patient Satisfaction
was used by asking the patient about re- injection if the symptoms
reappear again.

Sample Size Calculation

Sample size was calculated using Power Analysis and Sample
Size software program (PASS) version 15.0.5 for windows (2017)
with the post-injection pain during rest as the primary outcome.
Patients were allocated into two groups: Study (PRP) group
and Control group. The null hypothesis was considered as the
absence of difference between treatment modalities regarding
the post-injection pain during rest. To the best of our knowledge,
no previous studies were conducted comparing both modalities
regarding the post-injection pain during rest. A sample size of 26
patients in each group is needed to achieve 80% power (1-§ or
the probability of rejecting the null hypothesis when it is false)
and detect an effect size of 0.7 (large effect size) in the proposed
study using two-sided two-sample z-test with a significance level
(a or the probability of rejecting the null hypothesis when it is
true) of 5%.

Statistical Analysis

The collected data were analyzed using IBM’s SPSS statistics
(Statistical Package for the Social Sciences) for windows (version
25, 2017). Normality of data distribution was tested by Shapiro-
Wilk test. A 95% confidence interval was used for all tests. P
value < 0.05 was considered statistically significant. Quantitative
variables were expressed as mean and standard deviation,
whereas categorical variables were expressed as frequency and
percentage. For pair-wise comparison of data (within subjects),
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the follow-up values were compared to their corresponding
basal value using related-samples Friedman's two-way analysis
of variance by ranks with Bonferroni correction of p value for
multiple comparisons [21,22].

Results

The mean age of the included cases was 42.15 and 40.45
years in PRP and control groups respectively. Males represented
46.2 and 57.5% of cases in both groups respectively, whereas the

remaining cases were females. Regarding the occupation of the
included cases, manual workers represented 30.8 and 53.8% of
cases, while housewives constituted 38.5 and 15.34% of cases in
the same groups respectively. Besides, the remaining cases were
employees. History of sport activity was positive in 19.2 and
38.5% of cases in both groups respectively. Diabetes mellitus was
present in 30.8 and 38.5% of cases in the study groups. Neither of
the previously discussed variables was found to be significantly
different between the two groups. Table 1 illustrates these data.

Table 1: Demographic characteristics, history of diabetes and sports, onset of symptoms and affected tendons in the study participants.

Study group (n= 26) Control group (n= 26) 95% CI P
Age 42.15+11.235 40.54 +£10.432 -4.42,7.65 0.593
Male 46.2% (12) 57.7% (15) -0.15, 0.39
Gender 0.405
Female 53.8% (14) 42.3% (11)
Housewife 38.5% (10) 15.4% (4)
Occupation Manual worker 30.8% (8) 53.8% (14) ) 0.122
Employee 30.8% (8) 30.8% (8)
History of DM 30.8% (8) 38.5% (10) -0.18,0.34 0.56
History of Sport 19.2% (5) 38.5% (10) -0.05,0.43 0.126
Supraspinatus tendinitis 38.5% (10) 53.8% (14) -0.11,0.42 0.266
Subacromial bursitis 38.5% (10) 23.1% (6) -0.4,0.09 0.229
Subscapularis tendinopathy 7.7% (2) 15.4% (4) -0.1,0.25 0.385
Onset of symptoms 2.67 +0.489 2.85 +0.834 -0.55,0.21 0.366

Although there was no significant difference between the two
groups regarding basal VAS either during rest or activities, post-
injection assessment revealed the superiority of PRP injection in
relieving pain compared to controls throughout all follow up visits
(p < 0.05). These data are illustrated at (Table 2) & (Figure 1).

tivity) at one, two and four weeks in the studied patients.

Regarding Oxford shoulder score, it was not significantly different
between the two groups before intervention. Nevertheless, follow
up scores showed significant improvement compared to controls.

These data are illustrated at (Table 3) & (Figure 2).
Table 2: Basal and follow-up values of VAS score (during rest and ac-

Study group (n= 26) Control group (n= 26) 95% CI p
Basal 3.77 £0.765 3.88+1.211 -0.68, 0.45 0.683
One week 2.19 £ 0.694 3.38+1.061 -1.69,-0.69 <0.001
Rest
Two weeks 0.35+0.485 2.88+0.816 -2.91,-2.16 <0.001
Four weeks 0.35+0.485 2.62+0.752 -2.62,-1.92 <0.001
Basal 7 +0.748 6.96 +1.148 -0.50, 0.58 0.887
One week 3.96 £0.599 5.96 +0.958 -2.45,-1.55 <0.001
Activity
Two weeks 1.08 £ 0.484 5.23+1.032 -4.60,-3.70 <0.001
Four weeks 1.08 + 0.484 4.42 +0.945 -3.76,-2.93 <0.001
Table 3: Basal and follow-up values of Oxford score at one, two and four weeks in the studied patients.
Study group (n=26) Control group (n=26) 95% CI P
Basal 31.23+62 31.08 + 6.393 -3.30,3.61 0.929
Oxford
One week 41.54 £ 2.267 34.38 +7.055 4.24,10.07 <0.001
Two weeks 45.88+1.071 37.96 £8.037 4.73,11.12 <0.001
Four weeks 49.19 + 3.262 39.69 +7.974 6.11,12.89 <0.001
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Discussion Our results revealed that PRP was both effective and safe in

This study was conducted at Mansoura University Hospitals
and Knee & shoulder and sport traumatology center in Mansoura
aiming to evaluate PRP local injection as one of the non-surgical
modalities in management of long head of biceps tendinopathy,
compared to xylocaine injection. The included cases had a mean
age of 42.15 and 40.45 years in PRP and controls, respectively.
Increased activity is usually noticed in young age. So, there is more
liability for tendinopathy due to excessive use either in males due
to sports, or in females due to excessive domestic work. We used
PRP alone without any additions as it was previously reported
that addition of local anesthetics or steroids to PRP decreases its
positive effect on tendon repair. Also, this addition may affect the
viability of tendon cells at the injury site 2.

managing such cases. Pain showed a significant decrease either
during rest or activity in the PRP group compared to controls.
Pain atrest decreased from 3.77 before intervention down to 2.19,
0.35 and 0.35 at 1-,2-, and 4-week follow up visits, respectively.
Also, VAS during activity decreased from 7 before injection down
to 3.96, 1.08, and 1.08 at the same visits, respectively. Likewise,
Oxford shoulder score showed a significant improvement as it
increased from 31.23 before injection up to 41.45, 45.88, and
49.19 at the same follow up visits, respectively. All post-injection
parameters were significantly better compared to controls (p <
0.005). Nevertheless, controls showed temporary relief of pain
and function because of its action as local anesthetic, not due to its
effect on tendon repair as the previously mentioned study denied
this effect [2].
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In our study, we included cases with early stages of disease,
which ensured excellent response with PRP injection, as it
allowed tissue regeneration before the incidence of complete
tissue fibrosis. PRP can rebalance the “healing” equation to move
towards the formation of type I collagen instead of type III collagen
that has inferior strength properties. Normally, type I collagen
accounts for 65-80% of tendon collagen [9]. Also, PRP injection
inside the tendon sheath led to significant improvement even
in cases with secondary disease (having intraarticular lesions).
Asthe tendon sheath is a natural extension of the joint cavity, it is
plausible to assume that an injection into the sheath would result
in intraarticular spread leading to improvement of intraarticular
pathology as well [8].

The improvement noticed during rest was much better
detected during activity. This could be explained by the fact that
biceps tendon can maintain its compact form during rest as it
is exposed to a little amount of stress. However, during activity,
the tendon can undergo different stretch modalities leading to
increased stress especially during arm flexion or supination [16].

Multiple reports have stated that platelet rich plasma (PRP)
has an accelerating role in response to injury. Cellular response
to an injurious agent is composed of four stages: hemostasis,
inflammation, proliferation, as well as remodeling. Platelets are
involved in the cellular or molecular processes during these four
phases. Hemostasis is induced by plasma and platelets, whereas
inflammation is mediated by leukocytes and activated platelets.
Furthermore, tissue regeneration is influenced by growth factors
released from platelet a-granules. Accordingly, PRP leukocyte
and growth factor content can influence inflammation and tissue
regeneration respectively [17]. PRP composition and formulation
affect the cellular environment at which it is present to mediate
tissue inflammation and repair [20].

Also, PRP administration has multiple advantages; it could be
easily prepared, and it is extracted from the patient own blood.
Furthermore, no significant side effects are encountered like
reported with steroids and non-steroidal anti-inflammatory drugs
[21]. Sanli and his associates reported that there was a significant
improvement in VAS during rest and activity with single injection
of PRP for biceps tendonitis. However, that study was conducted
for distal tendonitis cases. During rest, Vas decreased from 6
before intervention down to 0.5 at final follow up, whereas it
decreased from 8 to 2 during movement at the same follow up (p
< 0.002). Moreover, elbow functional score showed a significant
improvement as it increased from 63 before injection up to 90
at follow up (p < 0.004) [18]. This study confirmed our findings
regarding the efficacy of single PRP injection.

We preferred to perform single injection as it would provide
multiple advantages including decreased financial cost, decreased
hospital visits for injections, decreased the rate of anticipated
complications, and thus, more patient satisfaction was noticed.
Also, our study included biceps tendonitis cases, which would

benefit from this single injection as tendon damage is not as
severe as detected in rotator cuff tear or osteoarthritis cases.
Therefore, more healing response should be anticipated with
only single dose injection. Another study included 8 cases with
bicipital tendinopathy following spinal cord injury. After PRP
injection, there was a significant improvement of VAS score at 5
time points (0, 2, 4, 6, and 8 weeks) for the injected arm. Also, no
significant effects were reported after injection [11].

A recent Egyptian study conducted at Tanta University has
reported that PRP was as effective as steroid injections in managing
shoulder tendinopathies. VAS decreased from 8.3 before injection
down to 2.3 at follow up (p = 0.0008). Also, Shoulder disability
questionnaire showed a significant decrease from 90.3 down to
24.3 after the procedure. Furthermore, the range of motion was
significantly improved in the PRP group (p < 0.05) 10. Another
study has compared the local injection of PRP versus steroids in
the management of biceps tendinopathy. PRP showed significantly
higher efficacy compared to steroids. VAS decreased from 8 before
intervention down to 1 six weeks after PRP injection, while it
decreased from 9 to 8 in the steroid group. Besides, Disabilities
of the Arm, Shoulder and Hand (DASH) score showed significant
improvement in the PRP group (it decreased from 57.5 down to
9.3 after intervention), while it was worsened in the other group
(from 58.3 up to 67.5 after steroid injection) [4].

Barker et al. included 6 cases diagnosed with biceps
tendinopathy who underwent ultrasound guided PRP injection.
Vas showed a significant improvement either during rest or
activity (from 2.25 to 0 at rest, and from 7.25 to 1.3 during
activity). Also, Mayo Elbow Performance Score significantly
improved from 68.3 to 95 after injection 1. This study has some
limitations, first of all, the relatively small sample size. In addition,
longer follow up period should have been recorded. Therefore,
more studies should be conducted in the near future to cover thee
missing perspectives.

Conclusion

Ultrasound-guided PRP single injection appears to be a
safe and effective method for management of long head biceps
tendinopathy weather isolated or associated with other mild to
moderate inflammatory shoulder pathology not indicated for
surgery.
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