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Abstract: Lateral epicondylitis, popularly known as tennis elbow or simply tennis elbow, is an
excess ailment caused by a mechanical overloading of the typical extension muscle near the
beginning of the extensor carpus radialis brevis (ECRB) tendon.

Chronic discomfort in the left epicondyle within the elbow is a rather frequent ailment,
especially in athletes in tennis and workers. Chronic pathologic alterations in the ligament roots
are correlated with severe discomfort, but the root causes still unknown.

Many treatments have been proposed to alleviate the symptoms caused by the disease (limited
movement, pain), as most clinical studies have concluded that there are good results for physical
therapy accompanied by reducing the activities that provoke symptoms attacks. Physical therapy
falls under the category of non-surgical treatment, as well as administering non-steroidal anti-
inflammatory drugs, local steroid injections, and many other treatments, as it is preferable to
limit surgical treatment to specific indications. This research sheds light on the many different
treatments in addition to proposing an algorithm for the initial management.

1 Introduction
1.1 Anatomical overview of the elbow:

The elbow is the connective tissue located between the ulna, radius, and femur. The elbow joint
is capable of being felt as a sensitive point in the center of a triangle created by the medial
epicondyle, the tendons, and distal head. The wrist flexion allows for easy to apply pressure to
the head of the radial.

The distal portion of the humerus features both a central and transverse elbow. The epicondyles
are prominent bones that may be felt on both the lateral and medial surfaces of the humerus at its
distal end, right before the joint that connects the elbows. The medial humeral elbow is the
skeletal same source of the wrist and secondary hand flexors, whereas the lateral humeral elbow
is both skeletal same source of the wrist and extensible hand extensors. The epicondyles are
extra articular. structures [1].
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Elbow joint articulations

Figure 1 Elbow joint anatomy
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Figure 2 tennis elbow location of pain

The anterior section of the collateral ligament on the medial side is responsible for the majority
of middle elbow mobility. The branch of the ulnar nerve is visible in the medial groove, lying

medial and lateral to the medial elbow. The nerve that runs through the ulna can be squeezed
unilaterally in the cubital tube [1,2].
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Figure 1 Elbow supporting tendons
1.2 Tennis elbow Prevalence and risk factors:

Tennis elbow is a particularly prevalent explanation for elbow discomfort in people who have
pain in their elbows generally. The illness appears to strike both men and women similarly. The
yearly prevalence in the United States is between one and three percent. Notwithstanding the fact
that the illness is generally known as tennis elbow, tennis players account for just 10% of
patients. Half of all tennis players have elbow distress, with 75% of those cases including real
tennis elbow. Adults over the age of 40 are more likely to experience it. Smoking, being
overweight, age 45-54, constant motion for a minimum of two hours daily, and forceful exercise
(handling physical weights exceeding 20 kg) seems to be indicators of risk in the wider
community for the occurrence of elbow tendon damage [1,3].

1.3 Etiology

Tennis elbow is a common misuse ailment caused by constant stress from occupations and
activities requiring heavy and frequent clutching and/or wrist flexion. It has historically been
associated with tennis players, yet it may arise in any activity involving repeated wrist
consequently, ulnar deviations, and/or supination of the forearm. It is also found in athletes who
compete in tennis and badminton, as well as in other sports or occupations which demand
comparable motions. This illness is frequently induced by inadequate mechanical and ability or
inappropriate gear in the sports patient group [4,5].
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1.4 Pathophysiology

This disorder is caused mostly by progressive misuse of the flexor carpi radialis brewing and
typical flexor muscle. Aside from degeneration alterations, histopathological observations
involve granular tissue, micro-rupture, an excess of fibroblasts, vascular expansion, unorganized
the protein collagen, and a noteworthy absence of typical inflammatory cell types (phagocytes,
lymphoid cells and neutrophils) inside the cells. Numerous pathologic investigations have
characterized the cellular look and features of angiofibroblastic hyperplasia.[7][8] Calcifications,
intra-substance rips, significant irregularity of the lateral epicondyle, and thickness and
polymorphism of the usual flexor tendon are all typical findings on ultrasonography.

1.5 History and Physical examination:

Elbow tendinopathy is essentially a medical determination based on a provocative history,
comparable physical results, and maybe confirmation results from orthopedic ultrasound (MSK
us).

Patients are likely to mention discomfort with an incremental beginning, but when questioned
further, they will frequently describe a misuse history lacking any particular painful occurrence.
The soreness often appears one to three days following an unfamiliar exercise which demands
frequent wrist movement.

The discomfort commonly affects the lateral elbow and intensifies with exercise before
improving with rest. The discomfort can range from moderate to severe, with exacerbating
actions such as tennis or frequent usage of a piece of equipment acting as triggers.

On investigation, the most painful area is generally above the lateral epicondyle although it can
also be at a localized, distant region around 1 cm to 2 cm away from the side of the epicondyle.
Palpation of the whole tendons may cause pain, and the connective muscular might feel
extremely tight.

The patient's suffering will worsen or be recreated with:
» Rejected wrist flexion when elbow was fully extended.

» Pain during passively distal wrist bending with elbow fully extended.

Pain with resisted wrist extensson with the ¢ibow in full extension s

characteristic of lateral eplcondylitis

Figure 4
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2 Specifically, there ought to be no radicular complaints or numbness/tingling. The signs point
to an other mechanism, including ulnar muscle slavery, albeit these illnesses may exist together.

3 Treatment of Tennis elbow:

If neglected, signs of elbow tendon damage might last for six months to two years [2]. For those
who are capable of functioning satisfactorily without treatment or choose cautious therapy, a
"walit and see" strategy might prove appropriate. These patients have to acknowledge that lying
down solely can fail to result in relief from symptoms, and a recovery time of months to years
might prove required.

Using ultrasonography to evaluate the stage of tendinopathy can assist establish what medical
choices are the most appropriate:

» Ultrasound-diagnosed poor-quality tendons patients often need just simple therapies like load
decrease, dynamic exercises for strengthening, and an opposing force device.

» Individuals with significant tendonopathy might require extra procedures. If not prohibited,
nitroglycerin modifications, as well as maybe a higher normal painkiller dose, may help to
alleviate discomfort and promote adherence to building activities.

» Patients with significant tendon inflammation may not respond well to simple procedures or
may believe that their recuperation is taking too long, prompting them to investigate alternate
treatments that include ultrasound-guided tenotomy, ionizing radiation or biological therapy
injections (for example, platelet-rich plasma [PRP]).

» Patients with serious complaints or substantial muscle rips who continue to worsen after six
months of rehabilitation and other therapi s may require medical referrals.e

3.1 Nonoperative Management

» The initial stage of therapy for a condition called lateral epicondylitis is to take time off from
the aggravating action based on pain degree.

> lce after action.

A\

NSAIDs, both oral and current, may alleviate discomfort.

» Counterforce bands are used to minimize stress in the region of the Lateral epicondyle. These
should be sustained during the workout. The use of counterforce bands is debatable since
certain individuals may experience discomfort above the area of greatest sensitivity as a
result of the firm pressure on the region directly. A cock-up wrist brace might be given to
relieve tension on the wrist extenders.[9]

» Vocational or physical therapy focused on wrist flexibility and bolstering, as well as dynamic
muscular conditioning for the usual flexor tendons, has been demonstrated to be beneficial. If
traditional treatments do not work, more sophisticated or invasive procedures such cosmetic
nitrogen oxides, botulinum toxins, homologous platelet-rich plasma, and dextrose
prolotherapy must be considered.

3.1.1 Bracing:

As a component of the first treatment of elbow tendinitis, we use an antagonist support, that
exerts tension immediately proximal to the typical extension tendons source, lowering the
stresses passed to the tendons source. Counterforce buffering could prove beneficial throughout
the first six weeks after damage [2], and it is simple to apply and affordable. These braces are put
on the upper arm around 2 to 3 cm distal to the site of greatest discomfort (just proximal to the
lateral the cortex)
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Figure 2 counterforce Braces mechanism of action

3.1.2 Physical therapy and eccentric exercise:

Numerous elbow tendon inflammation patients benefit from efficient rehabilitation programs as
their first line of therapy.

Effective programs incorporate gradual concentric and eccentric bolstering, training for
flexibility, and other possibilities. [2,12]

Centrifugal training is the placing of a weight to a muscle while it lengthens. To employ this
treatment for elbow tendinopathy, hold a weight or attach a tight band of resistance with the
wrist outstretched and then enable the wrist extensions to stretch against the tugging force given
by the weight or elastic.

3.1.3 Nonsteroidal anti-inflammatory drugs:

Despite the data is restricted a comprehensive review discovered that NSAIDs can decrease pain
and enhance performance over short-term use (Six weeks) [15].

Due to the possible adverse effects of NSAIDs and our comprehension of tendinopathy's
pathogenesis, the amount and length of use of NSAID medication must be kept to a minimum.
External NSAIDs (e.g., diclofenac gel) might offer modest efficacy in severe elbow tendinopathy
as well although research is exploratory [16].

3.1.4 Glucocorticoid injections:

Multiple studies and comprehensive reviews have revealed that corticosteroid infusion for LET
enhances most temporary (six-week) outcome measures [17-19], but it fails to prevent relapse
and may worsen outcomes over time [20, 21]. A single (preferably ultrasound-guided peri-
tendinous) corticosteroid injectable is a suitable therapeutic choice for temporary alleviation of
acute symptoms if combined with a thorough care regimen which involves rehabilitation. We do
not recommend numerous administrations or continued treatment with glucocorticoids.

3.1.5 Topical nitroglycerin:

Nitric oxide may increase collagen production in injured cells. The topical use of nitroglycerin
(glyceryl trinitrate) in persistent tendon disorders supposedly enhances tendon repair via this
process [21].

3.1.6 Hyaluronic acid:

Hyaluronic acid is a polymer present in the extracellular matrix, which is made up of muscle
tissue and released by cells in the synovial sac of the tendon canal. It helps with the
viscoelasticity phenomenon also joint lubricating as well as is thought to serve a function in
healing tissues [21].

3.1.7 Ultrasound-guided percutaneous needle tenotomy:

Needle tenotomy entails administering anesthesia to the area before employing an instrument
under ultrasound instruction to fenestrate tendinotic cells, break up calcium deposits, and (if
necessary) abrade the outermost layer of the bone beneath it. The process behind the suggested
approach stays unknown. Patients will next conduct passive stretching activities and
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conventional physical strengthening tasks at home or underneath the supervision of their
physical therapist[21].

Figure 1 Ultrasound-guided percutaneous needle tenotomy

3.1.8 lontophoresis:

A method for delivering a drug via the epidermis utilizing electrical energy, also known as
transdermal dispensing. This approach improves medication absorption through cells, like the
skin. Historically, iontophoresis is carried out using a device that runs current directly through
lead wires. A treatment with a dose of up to 5mA would take between 16 and 30 minutes.
Physicians presently utilize iontophoresis as an auxiliary interventional to treat the condition and
other diseases. lontophoresis investigations are tiny and exploratory, although the procedure may
have some advantages in the short term. In one randomly assigned, supervised experiment,
individuals who received cortisol by iontophoresis saw considerable relief in symptoms after two
days in comparison to placebo, although this advantage was lost after one month [21].
Phonophoresis and iontophoresis using applied naproxen both improved discomfort as well as
function ratings in elbow tendons patients [21]. No research has examined topical NSAIDs with
topically applied steroids in elbow tendon damage.

e i 15

Figure 8 Iontphoresis
3.1.9 Platelet-rich plasma:

PRP is thought to include development factors that drive tissue healing, and some practitioners
utilize cutaneous injections of PRP to treat elbow tendon damage. Yet, in comprehensive
evaluations of PRP research for the therapy of chronic LET, almost all of controlled studies
showed PRP to be ineffective [22, 23].

A lesser systematic examination and network meta-analyses (10 studies) evaluating therapy with
PRP, autonomous blood, or glucocorticoid administration disclosed significant reductions in pain
adhering to therapy with PRP and natural blood, but these results were restricted by a shortage of
studies that were of excellent quality.

3.1.10 External shock wave therapy and other electrical methods

ESWT is an alternative therapy that employs extremely energetic shockwaves to activate the
body's inherent healing mechanisms. It has been shown to be useful for addressing a variety of
orthopedic issues, particularly tennis elbow. Sound waves were utilized to treat chronic LET. In
general, the scientific backing for External shock waves treatment (ESWT) and other
"electrophysical” therapies is lacking, and we do not advocate them [20]. The process is often
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unpleasant, and while certain investigations show that ESWT has some effect [21], others have
found little effect [21].
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Figure 3
3.1.11 Acupuncture:

A comprehensive review of research on acupuncturist in the therapy of lateral elbow discomfort
revealed inadequate data to establish if the method is beneficial.

3.1.12 Botulinum injection:

Infusion with thBotulinum toxin (A )compound in the tendinous muscle interface is another
alleged way to stimulate an inflammatory response in the therapy of tendinopathy. Yet,
botulinum infusion is not considered conventional therapy, and physicians ought to exercise care
since it might induce paralysis in finger and wrist extenders.

3.1.13 Prolotherapy:

In this therapy for persistent tendinitis, a local irritant is injected to provoke a response of
inflammation. Many instances as well as just a handful of placebo-controlled studies show that
prolotherapy may be beneficial in certain persistent orthopedic ailments [22]. In a double-blind,
supervised study of 24 people suffering from persistent LET, patients who were randomly
allocated to receive prolotherapy reported less pain and increased flexor and hand strength [23].
More research is needed on the role of prolotherapy in treating elbow tendinopathy.

3.1.14 Sclerosing polidocanol injection:

Pain is hypothesized to be exacerbated by neovascularity in persistent tendinopathy. Sclerosing
polidocanol infusions under ultrasonic supervision are an experimental treatment designed to
concentrate on neo-vessels as well as alleviate pain. An unsupervised experimental trial of 11
patients who had persistent LET administered just one treatment of polidocanol into the flexor
muscle source with neovascularity reported that patients' discomfort and maximum grasping
power improved for up to eight months after treatment [24].

3.1.15 Autologous tenocyte injection:

This research treatment aims to enhance treatment in ongoing, moderate LET by injecting
autologous tenocytes.

3.2 Surgical operative Management:

Over 90% of instances of elbow tendons may be treated without surgery [11]. Particularly
serious, refractory instances that have been unable to adapt to months of nonoperative care,
involving strong adherence to a designed effectively rehabilitation scheme, might need surgery.
For the first twelve months, we prefer to concentrate on rehabilitation rather than medical
referrals [24].
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Reasons for recommendation to a musculoskeletal specialist involve:

>

>
over a year.

>

second therapies characterized over).

Severe distress or malfunction for at least six months, preferably longer.

Failure of cautious leadership, such as physical counseling, to enhance indications or operate

Patient unwilling to pursue nonoperative attitudes alternatives for persistent tendons (e.g., the

There are a few research studies on surgical treatment, however one retroactive, single-center
analysis of every patient handled surgically for lateral elbow tendons (LET) reported no
distinction in result between open, arthroscopic, and interventional surgical techniques [25].
Before an operation, all the patients received mild therapy for a median of 13.2 months.
Investigations indicate that individuals with persistent histological tendinopathy following
arthroscopy cleaning had inferior results.

3.3 Treatment Algorithm:
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4 Mathematical solution and return to work:

The objective of elbow tendinopathy therapy is a painless and efficient resumption to job or
activity. Certain patients are possibly allowed to get back to work provided that irritating
behaviors are prevented. Secondary gain may be a factor in some individuals with industrial
traumas [4,5].

Incorrect tennis stroke technique can lead to injuries among amateur tennis players [13]. Before
returning to full involvement, the patient must first be instructed and show good mechanics. We
often recommend professional tennis and golf players seek out expert instructors to evaluate their
shot biomechanics. Advanced tennis players rarely acquire elbow tendinopathy, indicating that
injuries to the elbow contribute to the ailment in many non-elite players. A steady operational
advancement in tennis or golf workouts provides for a secure returning to sport after
recuperation and is frequently advised before restarting play.

Certain competitors are able to play in a reduced form despite receiving recuperation, as long as
they keep on growing. This strategy is suitable for athletes who feel discomfort just after games.
Altered play might involve using a two-handed backhand, lowering string stress, and preventing
strokes with excessive spin. Certain competitors need total respite from stimulating tasks
throughout therapy to achieve healing.
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