CHAPTER

Arwiroscopic Management
of Lateral Epicondylitis

Kevin P. MurpHY AND RowNALD A. LEHMAN, JR.

History:
Traumatic or repetitive cause; lateral-sided elbow pain; pain with elbow motion, wrist extension

Physical Examination:
Tcmw‘as% over lateral epicondyle; pain with resisted wrist dorsifiexion; resisted middle finger extension; “chair test”
/ ~ww in full extension, forearm pronated and wrist dorsiflexed; dlmmxshed grip strength

magiv
Standard radiographs with rim of sclerotic bone ﬂattemng, magnetlc resonance lmagmg

Indications:
Failure of conservative management for at least 3 to & months

Gon’tramducatmns"
Distorted anatomy (e.g., pnor ulnar nerve transp03|txon) ankylosed joint

Surgncaﬂ Technigue:
Patient positioned prone; elbow distention; routine arthroscopy portals; debride capsule, extensor carpi radialis brevis,
and latera! epicondyle w&th shaver or bur

2 Managements
v range of motion, control of inflammation

RGSUM&
More than 80% achieve S|gn|ﬁcant improvement

%mphcatmns-
Neurovascular, failure to improve, stiffness

el nions and assertions contained herein are the personal views of the authors and are not to be construed as official or as reflecting the
i Of the 1.8, Ar my or the Dt‘pdltmt‘nl of Defense. Both authors are employees of the U.S. government, and this chapter was prepared as part
A heir official duties; as such, there is no copyright to be transferred.



354 Part3 ARTHROSCOPY OF THE ELBOW

Lateral epicondyliis—also known as tennis elbow
because of its early association with lawn tennis®®—is a
common musculoskeletal problem that may result from
minor trauma or as an overuse phenomenon. It was first
described by Runge® in 1873 as a painful condition of
the wrist and finger extensors on the lateral side of the
elbow. Since then, various causes have been reported,
including bursitis, synovitis, ligament inflammation,
periostitis, extensor tendon tears, and microscopic
rupture with formation of reparative tissue in the exten-
sor carpi radialis brevis (ECRB) origin on the lateral
Cpicondyle.&19‘20.39.52

The hallmark of care is nonoperative treatment,
although approximately 5% to 10% of patients develop
chronic symptoms and may eventually require surgical
intervention.!"'>'%132% Various open,*'®1%%¥ percuta-
neous,' and endoscopic® surgical techniques have
been described for recalcitrant cases. It appears that the
percutaneous method is associated with less morbidity
than are open techniques; however, inadequate resection
and the inability to address intra-articular pathology are
significant drawbacks.***** This may be particularly
important because concurrent intra-articular pathology
has been reported to occur in 11% to 19% of cases.”*
In two recent series, we found that at 2-year follow-up,
patients treated with arthroscopic ECRB release subjec-
tively reported feeling “much better” to “better” in 83%
to 95% of cases.”*

% History

Several variables are important in the evaluation of
patients with lateral epicondylitis. First, the nature and
character of the patient’s symptoms must be elicited.
This includes whether the pain began after a single trau-
matic event or repetitive episodes. Also, one should
inquire about the character and location of the pain and
the presence or absence of catching, clicking, or locking,
which may indicate loose intra-articular bodies.

Second, the patient should be asked about provoca-
tive maneuvers or insults that exacerbate the symptoms.
For instance, a throwing athlete who reports a decrease
in pitch velocity or an inability to “let the ball go” may
have pain on forced extension, which could be a sign
of posterior olecranon impingement.® Posterior
interosseous nerve (PIN) entrapment must also be dif-
ferentiated from lateral epicondylitis. Pain in the exten-
sor mass (distal to the radial head), weakness with wrist
or finger extension, and pain with percussion over the
course of the nerve points to PIN entrapment as the diag-
nosis. However, many authors believe that this diagnosis
requires QEositiVe electromyographic testing changes in
the PIN." Radiocapitellar degenerative changes should
also be considered and can be ruled out by physical
examination and plain radiographs.*® Patients with
radiocapitellar pathology usually have pain and clicking
with elbow motion and episodes of intermittent locking.
Other causes of lateral elbow pain include C7 radiculitis,
anconcus muscle compartment syndrome,' and postero-
lateral rotatory instability."! These conditions must be
considered and thoroughly evaluated.

Third, the patient’s preoperative history i
assess previous surgical procedures and t
role in a subluxating ulnar nerve or oth
problem. Less commonly, compression of the
cutaneous nerve or a symptomatic posterolaters] plica
has been implicated as a cause of lateral elbow pain, ’

Finally, the patient should be asked about demg.
graphic data and age, hand dominance, OcCupation;
length of conservative treatment, number of corﬁc(,i :
steroid injections, and duration and magnitude of
symptoms. .

Physical Examination

All compartments about the elbow should be evaluated
and carefully examined. In particular, the lateral epi-
condyle and extensor mass should be palpated for poing
tenderness consistent with lateral epicondylitis or othér
tendinopathies. Tenderness about the lateral epicondyle,
most commonly 5 mm distal and anterior to the lateral
epicondyle,” is present in nearly all patients with lateral
epicondylitis. Patients usually exhibit pain with resisted
wrist dorsiflexion with the elbow extended. Resisted
extension of the middle finger also occurs in up « 78%
of patients, and this can be confused with = syn-
drome. Pain with resisted supination is also p: tin
51% of patientsf"8 In addition, pain with handshaking
and turning doorknobs is quite common. The “chair
test,” which involves asking the patient to lift the back of
a chair with the elbow in full extension, the forearm
pronated, and the wrist dorsiflexed, generates appre-
hension before the attempt. Grip strength is dimin-
ished in up to 78% of patients.”

| Imaging

Plain Radiographs

Routine diagnostic radiographs, including an antero-
posterior view with the elbow in full extension and'a
lateral view with the elbow at 90 degrees of flexion, may
be helpful if there is a history of trauma of if one
suspects intra-articular pathology. Unfortunately, loose
bodies located in the posterior compartment are often
difficult to visualize with plain radiographs.®'#224% Ward
et al” reported a 75% accuracy rate for radiographs, i
comparison to arthrograms, which have an accuracy rate
of 89% with 100% sensitivity. Calcification of the *7'RB
secondary to long-standing lateral epicondylitis w * :ig-
nificant degenerative tissue can be visualized on piain
fillos in up to 25% of cases.” Finally, an axial view may
help outline the olecranon and its articulations.®

Magnetic Resonance Imaging

Although not routinely recommended, magnetic reso-
nance imaging may be useful for the evaluation of osteo-
chondral lesions and loose bodies, especially in the



1~adiocapitel}ar> joint and posterior compartments,
yespeC[iVC]/VM:Bn It may also s}now eqhz}mc}emem of the
degencrative tissue of the ECRB or injuries to the soft
rissues, especially the lateral collatcralbhgamgm complex.
Magnetic Tesonance arthrography w1th saline or gafjo-
finjum further increases the sensitivity for detecting
andersurface tears.

4 Contraindications

Historically, indications for elbow ar\throscopy included
diagnosis of elbow pain, removal of loose bodies, exci-
sion of osteophytes, synovectomy, lysis of adhesions, and
debridement of osteochondritis dissecans lesions of Lhc:
capitellum and chondromalacia of the radial head.
Additional indications include the release of elbow con-
tractures secondary to trauma or degenerative arthritis,
terinis elbow release, olecranon bursectomy, radial head
eXCIsInT 1d fracture treatment.t Specific indications
for : ic release include persistent pain of
greain. i G0 & months’ duration that is resistant to
treatrpent with nonsteroidal anti-inflammatory drugs,
physical therapy, rest, activity modification, ice, stretch-
ing, strengthening, counterforce band therapy, and
injections.

Contraindications to elbow arthroscopy include any
significant distortion of normal bony or soft tissue
anatomy that precludes safe entry of the arthroscope into
the joint, previous surgery or hardware (including pre-
yious ulnar nerve transposition) that may interfere with
mediak:portal placement, a severely ankylosed joint, and

tissin infection or osteomyelitis.”

echnigie

Positioning and Examination under Anesthesia

‘The patientis placed in the prone position, and the arm
Is positioned with the olecranon superior and the elbow
at 90 degrees of flexion to gravity (Fig. 36-1).* The
surgeon is-seated.
Ligamentous examination is performed for varus and
valg: , as well as for posterolateral subluxation,
ag and draping.* Range of motion is also
: the patient is often apprehensive while
bem‘g examinedin the clinic, these examinations are best
‘performed in the operating room under anesthesia. The
_ Posterolateral instability examination is performed with
the extremity placed over the patient’s head with the
“shoulder in full external rotation. A valgus, supination,
‘nd axial- compression load is applied to the fully
‘extended elbow. When the elbow is flexed to 20 to 40
: fiC‘grees‘ subluxation or dislocation of the radiohumeral
"OTm accurs. This produces an obvious deformity proxi-
alg radial head (sulcus sign). Range of motion is

e

Se 5,14,17,21,24,25,34 47 51 55,
e references 7,22,27,28,30,31,35,40,45 48 49 57.
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Figure 38~L  Patient in the prone position with the surgeon
seated. A 2.7-mm arthroscope is in the proximal medial portal.

Figure 382  Arthroscopic image showing synovitis and fraying of
the capsule—a type | lesion.

also evaluated in flexion and extension and compared
with the contralateral elbow.

Diagnostic Arthroscopy

Diagnostic arthroscopy is performed to determine the
presence and extent of concomitant intra-articular
pathology. In addition, the nature and extent of the
ECRB complex are classified.”** Type 1 lesions are char-
acterized by fraying of the capsule and tendon under-
surface without a distinct tear (Fig. 36-2). Type Il lesions
have linear tears along the undersurface of the capsule
and ECRB tendoun (Fig. 36-3). Type III lesions consist of
minimally retracted partial avulsion or complete avulsion
of the tendon (Fig. 36-4).

Specific Surgical Steps

After positioning, the anatomic landmarks about the
elbow are palpated and outlined with a skin marker

moqi3 £



356 Part3 ARTHROSCOPY OF THE ELBOW

% Type Il lesion showing a linear tear along the

undersurface of the capsule and extensor carpi radialis brevis (ECRB)
tendon.

,&
.

@ Z&-4  Arthroscopic image of a type Il lesion with
retraction and avulsion of the tendon.

)

e

(Fig. 36-5). This should be completed before distention
of the joint with fluid or subsequent extravasation. First,
the elbow joint is distended with 20 mL of saline injected
with an 18-gauge spinal needle through a direct lateral
approach. This also serves to displace the neurovascular
structures anteriorly.29 Next, the proximal medial portal
(which is the standard viewing portal) is established
approximately 2 cm proximal and 2 cm anterior to the
intermuscular septum of the medial epicondyle through
a 2-mm skin incision using a number 11 scalpel blade.
The septum is palpated, and the subcutaneous tissue is
spread bluntly with a small hemostat. This “nick and
spread” technique protects the cutaneous nerves in the
area. A blunt trocar is then introduced into the joint, fol-
lowed by either a 2.7- or a 4-mm, 30-degree arthroscope.
Care must be taken when inserting the cannula to ensure
that the instruments remain anterior to the intermuscu-
lar septum and in direct contact with the anterior surface
of the humerus. The joint is distended using a fluid
pump with 40 mm Hg pressure, the anterior compart-
ment of the elbow is thoroughly inspected, and any exist-
ing intra-articular pathology is noted and addressed

zure 388 Proximal lateral (1) and direct lateral (2) portals.

Coronoid

Synovitis of the anterior compartment (arrow).

(Fig. 36-6). In particular, the radiocapitellar joint ar}d
the lateral portion of the capsule are examjned for
abnormalities and classified. The proximal later: ~tal
is then established approximately 2 cm proxiz: ::nd
2 cm anterior to the lateral epicondyle under direct v1sl
alization using a spinal needle, followed by a similar skin
incision and cannula insertion technique.

With visualization obtained through the proximal
medial portal, the lateral capsule and undersurface of
the ECRB tendon are easily visualized and evaluated. To
visualize the undersurface of the ECRB tendon, the
arthroscope is advanced past the radial head. This places
the tendon directly in front of the camera, where it

can be followed directly to its origin on the tateral




¥ Fatty degenerative changes (black arrow) in the
extensor carpi radialis brevis (ECRB) tendon overlying the extensor
carpi radialis Jongus (ECRL).

’Capitellum .

A 4.5-mm incisor is used to begin debridement of
:nisor carpi radialis brevis (ECRB) tendon.

epicondyle. The capsule adheres to the undersurface of
the ECRB tendon and is often torn or may be thin and
transtucent. A 4.5-mm synovial resector is then intro-
duced through the proximal lateral portal. The abnor-
mal tissue a appears grossly degenerative, with discolored
tissue and varying degrees of fibrous changes and tears
(Fig. 36-7). I the capsule is present, it is debrided to
¥ovest the undersurface of the ECRB (Fig. 36-8). Release
¢ = ECRB tendon is begun at the site of pathology
<iiaer degenerative tissue or tear) and is continued back
o its origin on the lateral epicondyle (Fig. 36-9). Care
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Figure 3¢ A 4.5-mm incisor is used to debride the extensor
carpi radialis brevis (ECRB) tendon insertion on the lateral epicondyle.
ECRL, extensor carpi radialis longus.

5 £ A 4.0-mm abrader is used to decorticate the
lateral epicondyle. Extensor carpi radialis brevis (ECRB) release is
completed. .

must be taken to avoid damage to the corresponding
articular surface. After release of the visible ECRB origin,
a 4.5-mm rounded bur is used to decorticate the lateral
epicondyle and the distal portion of the lateral condylar
ridge in the area of the ECRB origin (Fig. 36-10). The

mogly ¢
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cadaveric study by Kuklo et al.* showed that this release
removes an average of 23 mm of the ECRB tendon. The

30-degree arthroscope provides adequate release (if

taken to the limit of the visualization) while protecting
the lateral collateral ligaments that are more posterior.”

If needed, a direct lateral portal can be made with the
elbow in 90 degrees of flexion.” The elbow is then
extended, and the arthroscopic cannula is inserted into
the posterior compartment of the elbow. The posterior
compartment is visualized, and if any synovitis, loose
bodies, or osteophytes are present, a straight posterior
portal is created through the triceps tendon at a point
equidistant between the medial and lateral epicondyles.
This portal allows excellent access to the posterior joint
without risk of neurologic injury. After completion, the
portals are closed with 3-0 nylon and a soft dressing is
applied.

Pearls and Pitfalis

Arthroscopic release of the ECRB tendon is technically
challenging. With the patient placed in the prone posi-
tion and the surgeon seated facing the elbow, the arthro-
scopic movements are not intuitive and take some time
to perfect. When draping the patient, the surgeon takes
a seated position with the arthroscopy drape across his
or her thighs. By flexing the patient’s wrist and placing
the dorsal aspect of the wrist on the surgeon’s thigh,
elbow flexion and extension are easily controlled by
simply raising and lowering the operating table. This is
particularly helpful when visualizing the posterior com-
partment with the elbow in extension.

When establishing the portals, the “nick and spread”
technique is particularly helpful to avoid injury to the
sensory cutancous nerves and the PIN.” The tip of the
number 11 blade is placed through the skin, and the skin
is pulled distally to create a small incision. A hemostat
is then used to spread open the skin and mobilize the
nerves away from the path of the cannula. The smaller
2.7-mm arthroscope is casily passed into the distended
joint capsule, providing a distinct advantage over the 4-
mm arthroscope. If a 4mm arthroscope is desired, it can
be placed over a switching stick after establishment of the
portals. It is difficult to penetrate the capsule with either
size arthroscope.

The ECRB tendon attaches along the distal and
anterolateral aspect of the lateral epicondyle, covering
an area of approximately 1.5 cm. When addressing the
ECRB tendon insertion, it is imperative to carry the
debridement up the lateral flare of the epicondyle until
the entire insertion site is removed from bone. Decor-
tication of the epicondyle may stimulatc a healing
response, but it also aids the surgeon by ensuring that
the entire ECRB tendon has been released. Proper use
of the abrader flattens this ridge and removes the last
remaining fibers off the ECRB tendon. After releasing
the ECRB tendon, the extensor carpi radialis longus
tendon is easily visualized as it travels proximally toward
its insertion site.

Decortication should not be extended posterior to
the epicondyle, as this may disrupt the lateral collateral

ligament complex. Use of a 30-degree arthroscope - re.
vents compromise of the lateral collateral liga:
because it does not allow significant posterior visuaiiza.
tion. A 70-degree arthroscope provides better posterior
visualization, which may actually allow the surgeon to
access the posterior structures.

A postoperative intra-articular injection for pain relief
is not recommended. The injection may extravasate and
result in a transient radial nerve palsy, making both the
patient and the surgeon uncomfortable until it resolves.

Postoperative Management

The elbow is placed in a soft dressing, and motion is
encouraged immediately postoperatively. Patients should
have met with a physical therapist preoperatively to
discuss the following:

@

Restoration of full active range of motion (ROM)
Strengthening in pain-free ROM

Proper use of a'sling, icing, and hand gripping
Ergonomic education

Importance of protocol compliance to ensure the best
functional outcome

® 8 e

Exercises begin as soon as symptoms subside, .nd
patients progress through three phases of rehabilitation;

Acute Phase (Postoperative Days 1 to 7}

@ Sling for comfort

® Ice for 20 to 30 minutes several times a day

® Active and active assisted ROM for elbow and wrist in
all planes to tolerance

@ Passive modalities as necessary

Subacute Phase (Weeks 1 to 4)

® Continue active and active assisted ROM and neural
glides

@ Progressive isotonic exercises to tolerance

@ Friction massage to portal sites as they heal

e Ice and passive modalities as necessary

Return to Activity Phase (Week 4+)

(]

Address ergonomic issues for work and home
Functional progression to work and sports activ® 8
Continue active ROM and strengthening exerciu:
Ice and passive modalities as necessary

Return to work and sports pain free

e & & &

g Resuifs

Since 1994, arthroscopy has been used routinely whel}
surgical intervention is indicated for lateral epicondyh‘
tis. In a series by the senior author (KPM), 16 patient®
were treated for recalcitrant lateral epicondylitis afier alt



average of 31.7 months ().f cqnseryative treatment
(including rest, activity modification, ice, nor}stermdal
3nti—inf1ammatoryk_drugs, corticosteroid inj‘ecuons, and

hysical therapy) % On physical examination, patients
coflsis(ently had point tende.rness over the latejal epi-
condyle, as well as pain on re§lstcd wrist dorsiflexion with
the elbow extended. All patients underwent diagnostic
arthroscopy and arthroscopic release of the origin of
the FORE tendon with decortication of the lateral epi-
oy i+ an described earlier. All 16 elbows in the series
Rac i on the undersurface of the ECRB tendon.
Thert five type I lesions, five type II lc_sions, and six
type 1] lesions as clas§iﬁed by Baker et al.,”® with as.soci-
ated pathology found in 18.8% of the ethows. All patients
were followed for a minimum of 1 year, with four being
Jost to subsequent follow-up secondary to military reas-
signment. Twelve of the 16 patients (75%) were followed
for an average of 24.1 months (range, 15 to 33 months).
There were no complications and no need for additional
procedures; the average return to unrestricted work was
6 days. Ten of the 12 patients (83.3%) reported feeling
ter as a result of their surgery, 2 reported
, and none reported feeling the same or
g a pain analog scale (0 to 10, with 10 being
the worst pain), the average pain at rest was 0.58 (range,
0 to 3), the average pain with activities of daily living was
1.58 (range, 0 to 5), and the average pain with sports and
work was 3.25 (range, 0 to 8).

In the only other clinical study involving arthroscopic
release of the ECRB, we assessed the clinical utility of 42
releases in 40 patients with an average follow-up of 2.8
years.” In this series, 95% of the clbows were rated as
either “much better” or “better” by the patients. Using a

much
fee!

pain = g scale, the average pain score at rest was 0.87
(rar 8), the average pain score with activities of
daii: oo was 1.5 (range, 0 to 10), and the average pain
score wiih: sports or work was 1.9 (range, 0 to 8). The

average functional score was 11.1 points out of a pos-
sible 12 (range, 6 to 12 points). Among the patients
who were working at the time of surgery (36 elbows),
the average return to work was 2.2 weeks (range, 1 to
6 wecks). Most of the patients (62%) were pain free;
however, 10% still had some pain with activities of daily
living. This is consistent with published reports on open
procedures. These early findings indicate that arthro-
scopic release for recalcitrant lateral epicondylitis is a
safe 2+ reliable procedure. It also provides several dis-
tine suntages, including the ability to address con-
comi intra-articular pathology, preservation of the
common extensor origin,7 accelerated rechabilitation,
and early return to work. In a comparative study of open
Procedures, only 8 of 44 patients who were employed
ferned to work by 6 weeks after surgery, with 13
Patients not returning until 12 weeks postoperatively.®®
In addition, Nirschl and Pettrone® found that tennis
Players took more than 6 months to return to competi-

EVG play and an average of 2.6 months to be symptom
ree.
-~

%, the arthroscopic approach may best balance the
po aspects of both open and percutaneous proce-
dur. . This treatment allows an earlier return to work
and may be more anatomically compatible with the
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elbow musculature, with minimal degradation of grip
strength.®™®

r Complications

Elbow arthroscopy is fraught with potentially hazardous
complications. The most frequent complications involve
the neurovascular structures; however, complications are
unusual.

When nerve injuries do occur, they are usually tran-
sient, but permanent injuries have been reported.
Nonetheless, Marshall et al.” recommended placing the
forearm in pronation to move the PIN farther from the
portal site.

With the anteromedial and anterolateral portals, the
radial and posterior interosseous nerves are at risk on the
lateral side, whereas the posterior antebrachial cuta-
neous nerve is most at risk medially. A study by Kuklo et
al.” showed that the distance from portals to neurovas-
cular structures averaged 5.4 mm for the radial nerve
and 26.1 mm for the lateral antebrachial cutaneous
nerve using the proximal lateral portal. For the proximal
medial portal, the posterior antebrachial cutaneous
nerve was 8 mm from the portal on average, and the
ulnar nerve averaged 30.3 mm from the portal. In inde-
pendent studies, Guhl* and Rupp and Tempelhof®®
reported injury to the radial nerve sensory branch, and
Jones and Savoie® and Thomas et al.” described damage
to the PIN. The posteromedial portal is not recom-
mended because of the proximity to the ulnar nerve. In
a separate series, O'Driscoll and Morrey" reported seven
complications: three episodes of transient radial nerve
palsy (attributed to extravasation of local anesthetic) and
four episodes of persistent drainage.
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