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Introduction
Lateral tendinosis of the elbow popularly known as tennis 

elbow refers to a degenerative process in the common origin 
of the extensor group of muscles of the forearm. It was first 
described by Runge in 1873 and subsequently coined “lawn-
tennis arm” by Major in 1883 [1,2]. It is the most common cause 
of elbow pain in patients attending the orthopedic clinics. It 
occurs most commonly in the tendon of extensor carpi radialis 
brevis [3] although other tendons of the extensor bundle such 
as the extensor digitorum communis may be involved (30% 
of cases) [4]. The disorder arising as a result of repetitive 
movements of the involved muscles is a common cause of elbow 
pain. Pathophysiology involves micro tears in the tendon leading 
to hemorrhage, rough granulation tissue formation and later 
repair [5].

The common diagnostic term “lateral epicondylitis” is better 
described as a tendinosis rather than a true tendonitis [6]. 
The pathologic process has been studied numerous times and 
notably no inflammatory cells suggestive of either an acute or 
chronic inflammatory process have been identified on surgical 
specimens [7-9]. The natural history of tennis elbow is widely 
regarded to be self-limiting, with a duration of symptoms of 6-24 
months, and with approximately 90% of individuals exhibiting 
complete resolution of their symptoms at 1 year [10]. 

Only 4-11% of patients will subsequently require surgical 
intervention [11,12]. With reports of tennis elbow being a 
degenerative process rather than an inflammatory one [3], the 
entire plethora of modalities including bracing, physical therapy, 
corticosteroid injections, iontophoresis, and laser therapy 
aimed at arresting the inflammatory cascade seem ineffective 
and others options as botulinum toxin A injections, platelet rich 
plasma injections, and extracorporeal have been attempted to 

treat the lateral epicondylitis, however to date yet no optimal 
treatment has been proven to be consistently superior to the 
natural history of the disease [13]. Growth factors delivered 
at the site of disease by injection of whole blood or platelet 
concentrate has also been shown to significantly help the healing 
process in tennis elbow [14]. However scientific evidence 
supporting incorporation of such modalities into routine clinical 
practice is weak at present [7,15].

Materials and Methods
Thirty-two consecutive patients were evaluated with 

lateral epicondylitis. The diagnosis of lateral epicondylitis was 
made based on presentation of pain in the lateral epicondyle 
exacerbated by physical activities, tenderness over the origin of 
extensor carpi radialis brevis 5 to 10 mm distal to the lateral 
epicondyle, and finger palpation and pain around the extensor 
origin during forced dorsiflexion of the wrist and middle finger. 
Nonsurgical and surgical treatment options were discussed with 
all patients, which included nonsteroidal anti-inflammatory 
drugs, wrist splints, local injection of either steroid or autologous 
blood, or surgical release. Exclusion criteria included patients 
previously treated with surgery for lateral epicondylitis and 
patients receiving steroid injections within 3 months before 
blood injections. Fifteen patients opted for autologous blood 
injection. The remaining seventeen patients opted for another 
modality of treatment (4 for nonsteroidal anti-inflammatory 
drugs, 3 for splints, 7 for steroid injection, and 1 for surgery).

This study was approved by the local ethics committee 
and carried out in accordance with the Declaration of Helsinki. 
Informed consent was obtained from each patient. Two 
milliliters of autologous blood were drawn from the ipsilateral 
upper extremity and was injected after mixing with 1 mL of 2% 
lidocaine HCl or 1 mL of 0.5% bupivacaine HCl. The injection was 
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administered in the outpatient department itself observing all 
aseptic precautions in all the cases. The needle was introduced 
just proximal to the lateral epicondyle and the contents were 
injected on the undersurface of the extensor carpi radialis group 
of muscles (Figures 1A & 1B).

Figure 1: Autologous blood aspiration and injection.

A.  Two milliliters of autologous blood drawn from the dorsal vein of 
the hand and mixed with 1 mL of 2% lidocaine HCl or 1 mL of 0.5% 
bupivacaine HCl. 

B.  Introduction of the needle proximal to the lateral epicondyle into 
the undersurface of the extensor carpi radialis.

After the injection the patient is kept in supine position 
without moving for 15 minutes. Patients are sent home with 
instructions to limit the use of the arm for 24 hours and given 
paracetamol or codeine for pain but not given NSAIDs.

After 24 hours, patients were given a standardized stretching 
protocol for 2 weeks. A formal strengthening program is then 
initiated. At 6 weeks after the procedure, patients were allowed 
to proceed with normal sporting or recreational activities as 
tolerated. Initially, one injection per patient was planned, but 
a second injection was made in one patient at the end of the 
fourth week because of persisting symptoms. The evaluation of 
the patients was carried out by the degree of the pain and the 
amount of disability in the pre injection phase, and at subsequent 
outpatient visits at 2, 4, 6, 10, and 12 weeks (the final follow 
up). The degree of pain was assessed by employing the Visual 
Analogue scale (VAS) and the degree of disability was evaluated 
by Nirschl staging [12].

Nirschl staging of lateral epicondylitis:

Phase 1: Mild pain with exercise, resolves within 24 hour.

Phase 2: Pain after exercise, exceeds 24 hour

Phase 3: Pain with exercise and does not alter activity

Phase 4: Pain with exercise and alters activity

Phase 5: Pain with heavy activities of daily living

Phase 6: Pain with light activities of daily living and 
intermittent pain at rest

Phase 7: Constant pain at rest, disrupts sleep

Results
Table 1: Baseline clinical and demographic characteristics of all enrolled patients with refractory lateral epicondylitis treated with a single 
injection of autologous blood.

Patient Age (years) Gender

Before Autologous

blood Injections After Autologous blood 
Injections

Maximal 
benefit

(weeks)

Pain score Nirschl stage Pain score Nirschl stage

1 47 F 5 7 0 0 2

2 43 F 8 6 2 1 1

3 45 M 4 5 2 2 1

4 37 F 10 5 0 0 2

5 36 F 8 7 0 0 1

6 46 F 10 7 1 1 4

7 37 M 7 7 6 7 2
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8 51 M 9 6 7 3 1

9 44 M 10 7 0 0 8

10 52 M 8 7 0 0 2

11 37 F 10 5 0 0 3

12 41 F 8 7 0 0 2

13 46 F 9 7 1 1 4

14 52 M 8 7 0 0 1

15 56 F 9 7 0 0 3

The 15 patients were followed-up for an average of 4.6 
months (range, 2-6mos.). Before autologous blood injections the 
average pain score was 8.2 (range, 4-10). The average Nirschl 
stage was 6.5 (range, 5-7). After autologous blood injections the 
average pain score decreased from 8.2 to 1.3. The average Nirschl 
stage decreased from 6.5 to 1.0 (Figure 2). Maximal benefit was 
reached at an average of 2.5weeks (range, 1 wk. to 8 wk.) after 
injection. All data are summarized in (Table 1) and (Figure 2).

Figure 2: Mean pain and Nirschl scores after a single injection 
of autologous blood.

Discussion
Lateral epicondylitis or tennis elbow is a common condition 

that causes pain on the outside of the elbow, as well as pain and 
weakness during gripping. Tennis elbow is commonly associated 
with obesity, smoking, and physical loading during activity, 
as well as playing tennis [16]. The natural course of lateral 
epicondylitis is self-limiting with nearly all studies suggesting 
90% of all patients will have complete relief in 12 months. It is 
an overuse tendinopathy of the wrist extensors at the humeral 
attachment (2). Chronic lateral epicondylitis is the result of 
multiple micro traumatic events that cause disruption of the 
internal structure of the tendon and degeneration of the cells 
and matrix, which fail to mature into normal tendon [7].

The term tendonitis is used widely to describe the condition 
that results from overuse; histopathologic studies have shown 
that specimens of tendons obtained from areas of chronic 
overuse do not contain large numbers of inflammatory cells 
[17-19]. There are many conservative treatments, including 
splinting, massage, injection of nonsteroidal anti-inflammatories, 
iontophoresis, laser therapy, botulinum toxin A injections, 
extracorporeal, and alteration of tasks performed by the patient, 

however to date yet no optimal treatment has been proven to be 
consistently superior to the natural history of the disease. 

The pathogenesis of tendinopathy is related with the 
oxidative stress and the induction of cartilage genes. These two 
pathways lead to apoptosis and a loss of matrix integrity, causing 
metalloproteinase activity resulting in a degeneration and 
regeneration process accompanied by vascular infiltration and 
nerve regeneration [20]. Therefore, the effectiveness of NSAIDs 
for the treatment of lateral epicondylitis has fallen into question 
in recent years. Furthermore, Kachooei et al. [21], determined 
that while a corticosteroid injection delayed time to surgery for 
lateral epicondylitis, it actually was associated with an increased 
rate of surgery versus those patients who did not receive an 
injection. Biologic therapy modality including autologous whole 
blood injections (ABI’s), platelet rich plasma (PRP) injections, 
and stem cell therapy has gained recent popularity in the 
management of tendinopathy conditions [22].

It has been hypothesized that applying biologic therapy to 
tennis elbow may result in improved symptom management with 
enhanced tendon healing providing functional cells to the site of 
injury to overcome the apoptotic process of tendinopathies in 
hopes of restoring tendon structure and function [23]. Lateral 
epicondylitis was initially assumed to be an inflammatory 
process, and thus corticosteroid injection was used. However, 
histological studies have demonstrated non-inflammatory 
angiofibroblastic tendinosis, neovascularization, and mucoid 
degeneration in lateral epicondylitis specimens.16-18. 
Autologous blood injection stimulates the inflammatory cascade 
within the degenerated tendon by providing cellular and 
humoral mediators for regeneration [19].

In this study after autologous blood injections the pain and 
the degree of disability decreased. The average time to maximal 
benefit from the injection was approximately 3 weeks (average 
2.5 weeks), which is consistent with a healing process. Although 
we have no histologic samples to support this we believe that 
blood injection would provide benefits and clinical findings 
should be correlated with histologic specimens showing 
evidence of healing such as organization of collagen bundles and 
return to normal cellular activity after injections of autologous 
blood into areas of tendinosis. Other limitations in our study 
were small size of the study groups as well as short period of 
follow up, and longer periods of follow up as well as larger 
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sizes of study are need. Despite these limitations, this study still 
describes an improvement in the functional ability of patients 
with degenerative tennis elbow, who had autologous blood 
injection and a home exercise programme.

Conclusion

Autologous blood injection is an effective way to treat 
patients of lateral epicondylitis improving pain, and functional 
status. It is recommended because it is simple, cheap, and 
effective.
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