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Surgical Exposures of the Elbow
Bernard F. Morrey

INTRODUCTION
Few joints require familiarity with as many surgical exposures as does
the elbow. Depending on the lesion and the surgical goal, the joint and
the surrounding region may be approached from the lateral, posterior,
medial, or anterior direction. It is not the purpose of this chapter to
discuss all of the approaches to the joint but rather to provide a
comprehensive collection and critique of those relevant exposures
that should prove helpful to the practicing orthopedic surgeon.33
Exposures from the medial and lateral aspects that once allowed
the removal of loose bodies and the treatment of certain localized
fractures are less necessary with the advent of arthroscopy. Some form
of an extensile posterior exposure is used for most complex fractures
and joint reconstructive procedures, and this is considered the universal approach to the joint by the authors.

Contraindication. Potential need to expand into a more extensile
exposure.
Landmark. Interval between the extensor digitorum communis
and the extensor carpi radialis longus and brevis muscles.
NOTE Because of the proximity of the posterior interosseous nerve, pronation of the forearm is recommended to carry the radial nerve out of the surgical
field.41

Position. Supine, arm brought across the chest.
Skin incision. Palpate Kocher’s interval and make a 10-cm incision
1 cm anterior to this interval.
Deep exposure. The dissection is carried through the interval
between the common extensor and the extensor carpi radialis longus
(ECRL) (Fig. 11.3A). The supinator muscle is visualized.

GENERAL PRINCIPLES
Rigorous adherence to the principles of good surgical technique is
absolutely essential at the elbow.6,8,35 The most appropriate surgical
approach depends on the specific treatment goal and on the nature
and extent of the pathology. Hence, the choice of surgical approach
should be based on the considerations listed in Box 11.1.
A thorough understanding of the anatomy of the elbow region and
the relationship of the nerves and vessels is of particular importance
to best satisfy these requirements (Fig. 11.1).

LATERAL APPROACHES
Recognition of the various intramuscular intervals is important to
appreciate the different approaches and their utility, and this is especially true for the lateral exposure of the elbow joint (Fig. 11.2). It is
used for radial head excision, removal of loose bodies, and repair of
lateral ligaments, to fix condylar and Monteggia fractures, to release
the joint capsule, and to remove osteophytes. Access to the radiohumeral articulation has been described by several authors.7,17,20,23,36 The
techniques differ according to the muscle interval entered and the
means of reflecting the muscle mass from the proximal ulna. With any
of the lateral exposures to the joint or to the proximal radius, the
surgeon must be constantly aware of the possibility of injury to the
posterior interosseous or recurrent branch of the radial nerve.

Focused Lateral Exposures
We recognize two such exposures: Kaplan and the “Column.”27 The
latter is able to be expanded into the “family” of lateral exposures.

Kaplan Exposure
Indication. Radial head and neck pathology.

NOTE The posterior interosseous nerve is precariously close to the interval
and has been used to decompress the posterior interosseous nerve (see Fig.
11.3B40 and see Chapter 72).

The joint capsule is entered anterior to the lateral ulnar collateral
ligament (LUCL), and the radial head is exposed (see Fig. 11.3C) and
may be split for a distance of 4 cm from the articular margin of the
radial head, exposing the neck and allowing plate fixation for selected
fractures.

The Limited to Expansile Proximal Lateral Exposure
(Column Approach)
Indication. Stiff elbow, anterior capsular excision.27,31
Landmarks. Extensor carpi radialis longus, lateral epicondyle,
radial head, anterior capsule.
NOTE This may truly be termed a minimally invasive procedure.
Position. Supine, arm across the chest. The incision is over the
lateral column, extending distally over the lateral epicondyle to the
radial head (Fig. 11.4A).
Deep dissection. The extensor carpi radialis longus and distal
fibers of the brachial radialis are elevated from the lateral column and
epicondyle (see Fig. 11.4B). The brachialis muscle is separated from
the anterior capsule, which can be safely performed, especially if the
joint has been entered at the radiocapitellar articulation (see Fig.
11.4C). The arthrotomy provides accurate spatial orientation across
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CHAPTER 11 Surgical Exposures of the Elbow
Principles of Exposure of the
Elbow Region
BOX 11.1
•
•
•
•
•
•
•

Flexible—allows extension
Adequate—visualization of pathology
Safety—especially nerves
Preservation—respect anatomy
Natural plane—extend along fascial, subcutaneous planes
Hemostasis—release tourniquet, drain as necessary
Closure—modified by specific features of case

the joint, so damage to neurovascular structures is avoided. The procedure then continues as described in Chapter 54.

The Kocher Approach and Its Variations
Some variation of the Kocher exposure is the most frequently used
approach to the lateral aspect of the joint. This has the advantage of
being extensile, affording a full complement of surgical options as the
exposure is extended. This approach enters the joint anterior to the
lateral ulnar collateral ligament and through the interval of the anconeus and extensor carpi ulnaris, thus providing protection to the deep
radial nerve and to the ligament. In addition to providing a limited
exposure for radial head excision and loose body removal, the particular value of this technique is that it may be converted to an extensile
posterolateral approach to the entire distal humerus.

Limited Distal Lateral Approach: The Kocher “J”
Indication. Radial head exposure and repair/reconstruction of the
lateral ulnar collateral ligament.23
Landmarks. Lateral epicondyle, radial head, palpate interval
between anconeus and extensor carpi ulnaris.
Skin incision. Progresses from the subcutaneous border of the
ulna obliquely and proximally across the posterolateral aspect of the
elbow in line with Kocher’s interval. The interval between the anconeus
and extensor carpi ulnaris is identified and entered, and the muscles
are reflected anteriorly and posteriorly (Fig. 11.5A,B). For excision of
the radial head, the extensor carpi ulnaris and a small portion of the
supinator muscle are dissected free of the capsule and retracted anteriorly. The annular ligament is then identified and entered. Care should
be taken to enter the annular ligament approximately 1 cm anterior
and proximal to the crista supinatoris to avoid injury to the lateral
ulnar collateral ligament (see Fig. 11.5C).

Extensile Posterolateral Exposure (Kocher)
This is an extension of the limited exposures described above involving
the release of the collateral ligament and capsule.23 It can be modified
to be more or less extensive according to the pathology being treated.
Indications. Reconstructive procedures including lateral ulnar
collateral ligament (see Chapter 71), open reduction internal fixation,
total elbow arthroplasty (resurfacing), and interposition arthroplasty.
Landmarks. Proximal: lateral column; distal: Kocher interval.
Skin incision. As described above, extended proximally and distally
as needed.
Deep dissection. The exposure is extended by elevating the anterior and posterior tissues from the lateral column (Fig. 11.6A). The
extensor mechanism is raised as a sleeve of tissue exposing the anterior
joint (see Fig. 11.6B). Similarly, the posterior aspect of the exposure is
developed by elevating the triceps 6 to 7 cm proximal to the lateral
epicondyle without fear of violence to the radial nerve. Importantly,
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the anconeus is completely elevated from the ulna (see Fig. 11.6C). The
lateral collateral ligament is released from the humeral origin as a
separate structure or if prior surgery has caused scarring, with the
common extensor tendon complex. The anterior capsule is then
incised. A varus stress is applied to the elbow, which opens like a book
hinging on the medial ulnar collateral ligament and common flexor
muscles (see Fig. 11.6D). The triceps remains attached to the ulna.

Mayo Modified Kocher Extensile Posterolateral Exposure
Essential feature. The lateral 25% to 40% of the triceps is further
released from its attachment.
Indications. More extensive release and joint subluxation required
for ankylosis release, resurfacing arthroplasty, open reduction with
internal fixation (ORIF).
Technique. If more extensile exposure and greater joint displacement are required than have been obtained with the previous steps, a
medial skin flap is elevated and the ulnar nerve identified and decompressed at the cubital tunnel. It is protected or translocated according
to the merits of the case. The triceps and anconeus muscle sleeve is
reflected from the tip of the olecranon by releasing Sharpey’s fibers.
The entire extensor mechanism including anconeus is thus reflected,
and traction and varus stress allow the elbow to sublux, affording
exposure of the distal humerus (Fig. 11.7A). Closure of all these
exposures approximates the anterior forearm fascia with the anconeus
fascia (see Fig. 11.7B).

NOTE We have found that the described surgical exposures to the elbow
are sufficient to perform virtually all of the reconstructive procedures we currently employ. All may be executed after a posterior skin incision. The surgeon
should be aware that the classic extensile approach described by Kocher does
imply that the anterior capsule has been incised and the lateral collateral
ligament has been released. When the Mayo modified Kocher release has
been performed, the ulnar nerve must be exposed and released as necessary
to avoid compression with varus angular forearm manipulation.

The Boyd Posterolateral Exposure7
Exposure of the lateral ulnohumeral and radiohumeral joint is accomplished with several variations of a posterolateral approach described
by Boyd. Depending on the need to expose the proximal ulna or the
distal humerus, these approaches can be extended and thus provide
significant versatility

Indications
Monteggia fractures, Mayo type II olecranon fractures.

Skin Incision
Begin the incision just posterior to the lateral epicondyle and lateral to
the triceps tendon, and continue the incision distally to the lateral tip
of the olecranon and then down the subcutaneous border of the ulna
to the junction of its proximal and middle thirds or as necessary in
order to expose the fracture (Fig. 11.8A).

Deep Exposure
The anconeus and extensor carpi ulnaris are stripped subperiosteally
from the ulna, beginning on the lateral subcutaneous crest of the bone
and reflecting the muscles volarward. The supinator is released subperiosteally from its ulnar insertion, and the entire muscle mass is
reflected anteriorly (see Fig. 11.8B). Be careful not to detach the ulnar
Text continued on p. 133
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PART I Fundamentals and General Considerations
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FIG 11.1 (A–E) Cross-sectional anatomy shows the important neurovascular relationships that must be
understood to achieve a complication-free exposure of the elbow. (Modified from Eycleshymer AC, Schoemaker DM: A cross section anatomy. New York, 1930, D. Appleton and Co. In Darrach W: Surgical
approaches for surgery of the extremities, Am J Surg 67:93, 1945.)
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B
FIG 11.2 (A) Knowledge of the intramuscular septae helps understand the rationale and anatomy of
the various exposures. (B) The discrete intramuscular intervals provide the basis for the family of lateral
exposures.

A

B

C
FIG 11.3 Kaplan exposure. (A) The interval between the extensor carpi radialis longus and the common
extensor tendon is entered and developed by blunt and sharp dissection. (B) The supinator muscle is
observed in the floor of the dissection, and the posterior interosseous nerve (PIN) may be identified entering
proximally. The capsule is identified. (C) The capsule is incised exposing the radial head. This interval may
be extended distally since the location of the PIN has been identified.
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Brachioradialis

Brachioradialis

Extensor carpi
radialis longus

Intermuscular
septum

ECRL

CET

Triceps
Triceps

A

Anconeus

B

Common
extensor
tendon

ECRL
Brachioradialis

FIG 11.4 Column procedure. (A) The incision is approximately 4 to 5 cm and
extends from the distal aspect of the origin of the brachioradialis across the
radiohumeral joint and common extensor tendon. (B) The distal fibers of the
brachioradialis and extensor carpi radialis longus are elevated from their
attachment on the humerus. (C) By elevating the brachioradialis a retractor
can be placed behind the anterior musculature exposing the capsule. This is
facilitated if an arthrotomy has been carried out. The posterior joint is readily
accessed through the so-called posterior interval created by elevating the
triceps attachment from the posterior aspect of the lateral supracondylar ridge
(dashed line). ECRL, Extensor carpi radialis longus.

Posterior
interval

C

Triceps
Triceps
Lateral
epicondyle

Incision

Lateral
epicondyle

Anconeus

Incision
in capsule

Incision
Anconeus
Extensor
carpi ulnaris

A

B

Extensor
carpi
ulnaris

C

FIG 11.5 Kocher approach. (A) The incision begins approximately 2 to 3 cm above the lateral epicondyle over
the supracondylar bony ridge and extends distally and posteriorly for approximately 4 cm. (B) The interval
between the anconeus and the extensor carpi ulnaris is identified and developed, revealing the capsule.
(C) The joint capsule is entered, providing adequate exposure of the radiohumeral articulation. (Redrawn from
Banks SW, Laufman H: An atlas of surgical exposures of the extremities. Philadelphia, 1953, WB Saunders.)
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FIG 11.6 (A) The incision is extended proximally and distally, and the supracondylar ridge is identified.
(B) The extensor carpi ulnaris is elevated along with the common extensor mechanism from the lateral
epicondyle. The dissection continues proximally, releasing the brachioradialis. (C) The anconeus is reflected
subperiosteally from the proximal ulna along with the triceps, which is likewise reflected medially, exposing
the posterior ulnohumeral joint. (D) The lateral collateral ligament complex is released from its origin, and
the anterior and posterior capsules are released. Adequate release of the capsular attachments allows joint
subluxation to expose the entire distal humerus.

A

B
FIG 11.7 Mayo modification. (A) Release of up to 40% of the lateral aspect of the triceps attachment to
the tip of the olecranon allows the triceps to be flipped on itself, thereby rotating the ulna off the humerus
and providing more extensile exposure to the joint. (B) Closure includes careful reattachment of the ligament
through bone tunnels and a secure fascial closure.
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Line of incision
Anconeus muscle

Extensor carpi ulnaris muscle

A
Triceps tendon

Olecranon

Flexor carpi ulnaris muscle

Flexor digitorum profundus muscle

C

B
Reflected portion of supinator
muscle from ulna
Reflected anconeus
muscle

Reflected portion of supinator
muscle from radius
Divided portion of
supinator muscle

D
FIG 11.8 The Boyd approach. (A) The incision begins along the lateral border of the triceps approximately
2 to 3 cm above the epicondyle and extends distally over the lateral subcutaneous border of the ulna
approximately 6 to 8 cm past the tip of the olecranon. (B) The ulnar insertion of the anconeus and the origin
of the supinator (knife blade) muscles are elevated subperiosteally. (C) More distally, the subperiosteal
reflection includes the abductor pollicis longus, the extensor carpi ulnaris, and the extensor pollicis longus
muscles. The origin of the supinator at the crista supinatorus of the ulna is released, and the entire muscle
flap is retracted radially, exposing the radiohumeral joint. (D) Incision of the annular ligament provides
extensive exposure of the entire proximal radius. (Redrawn from Crenshaw AH: Surgical approaches. In
Edmonson AS, Crenshaw AH (eds.): Campbell’s operative orthopaedics, ed 6. St. Louis, 1980, Mosby.)
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attachment of the lateral ulnar collateral ligament. Thus, the lateral
surface of the ulna and the proximal portion of the radius are adequately
exposed (see Fig. 11.8C). The substance of the reflected supinator
protects the deep branch of the radial nerve (see Fig. 11.8D). If greater
exposure of the radius is desired, the recurrent interosseous artery (not
the dorsal interosseous artery) is divided in the proximal portion of
the wound, and the muscle mass is further reflected volarward to
expose the interosseous membrane. The deep branch of the radial
nerve remains protected.

POSTERIOR EXPOSURES
Extensile posterior exposure implies effective management of the
triceps mechanism.5,14,37 In recent years, there has been a marked
increased interest in revisiting and modifying previously described
posterior surgical approaches.28,37,42

Campbell

Campbell
(Van Gorder)

Mayo

Mod.
Kocher

B REFLECTING

A SPLITTING

Indications

MacAusland

The senior author continues to consider the posterior skin incision to
be the universal approach to any deep structure of the elbow. Because
the dissection may be readily extended and tissues mobilized medially
and laterally, distal humeral and proximal ulnar fractures, joint reconstruction, tumors, infections, and synovial processes are all amenable
to treatment through a posterior exposure.

D
Muller

Sink Incision
Transverse26 and curved incisions (Ollier) are to be avoided. The best
healing occurs with a straight incision, just medial to the tip of the
olecranon.38

Managing the Triceps
Simple transverse release of the triceps mechanism at its attachment
does not reliably heal and hence is to be avoided.9,45 Triceps management may be considered as (1) triceps splitting, (2) triceps reflecting,
(3) triceps preserving, and (4) olecranon osteotomy (Fig. 11.9).
A midline splitting incision was described as early as 1918 by
Thompson, but it did not include release from the ulna to provide
exposure of the joint itself.43 Yet splitting the triceps in line with the
muscle fibers as described by Langenback24 and by Campbell10 has had
considerable resurgence of interest in recent years. Further, it must be
noted that when contracture is present, Campbell first separated the
tendon from the muscle as an inverted V and then released the muscle
deep fibers longitudinally. This technique, recommended later by Van
Gorder for distal humerus fractures,45,46 allows lengthening of the
musculotendinous unit, which may be necessary to fully mobilize the
ankylosed joint.

Alonso
liames

Mayo

E

Chevron

C SPARING
F
FIG 11.9 The posterior approach to the elbow may be some form of
triceps approach that splits (A) or releases (B) the tendon in continuity
with or without a fleck of bone, by preserving the triceps tendon
attachment (C), or by some form of olecranon osteotomy (D–F).

Triceps Splitting (Campbell)10
NOTE When releasing the triceps attachment from the medial attachment
at the olecranon, care must be exercised to maintain continuity of the triceps
expansion with the forearm fascia in continuity with the flexor attachment.
Laterally, the anconeus and triceps form a more stable composite structure
that has less chance of disruption with reflection of the lateral attachment.

Posterior Elbow Exposure
Indications

All the posterior exposures have similar indications9: arthroplasty,1
unreduced elbow dislocation, distal humeral fracture, posterior exposure of the joint for ankylosis, sepsis, synovectomy, and ulnohumeral
arthroplasty.

Skin Incision
The skin incision is the same for all posterior approaches, differing
only in length, which is primarily determined by the pathology and
planned procedure. The incision begins in the midline over the triceps,
approximately 10 cm above the joint line medially at the tip of the
olecranon, and continues distally over the subcutaneous border of the
proximal ulna for a distance of approximately 5 to 6 cm.

Deep Exposure
The triceps is exposed along with the proximal 6 cm of the ulna. A
midline incision is made through the triceps, fascia, and tendon and is
continued distally across the insertion of the triceps tendon at the tip
of the olecranon and down the subcutaneous crest of the ulna (Fig.
11.10A). The muscle is elevated medially and laterally to expose the
distal humerus (Fig. 11.10B). Sharp dissection releases the triceps and
the anconeus, which are reflected subperiosteally laterally. The insertion of the triceps is carefully released from the medial olecranon,
leaving the flexor mechanism in continuity with the forearm fascia
(Fig. 11.10C). The ulnar nerve is visualized and protected in the cubital
tunnel. Only closure of the triceps fascia is required proximally, but the
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FIG 11.10 The Campbell posterior approach. (A) The original description calls for a curved incision, but we
prefer a straight one just lateral to the tip of the olecranon, continuing along the subcutaneous border of the
ulna. (B) The triceps tendon is split in the midline of the humerus, continuing deep to bone and distally to
the tip of the olecranon. (C) Exposure of the joint requires further release from its attachment to the ulna
by sharp release at its site of attachment.

triceps insertion may be supplemented with a suture passed through
the tip of the olecranon. The incision is then closed in layers.

Triceps Splitting, Reflection of Triceps Aponeurosis
NOTE This approach allows lengthening of the triceps mechanism. It has
also become more popular for primary elbow replacement in recent years.

Deep Dissection
The triceps fascia and aponeurosis are isolated along with the tendinous insertion into the ulna. The aponeurosis is elevated and reflected
from the muscle from proximal to distal, freeing the underlying muscle
fibers originating from the medial head while preserving the tendinous
attachment to the olecranon4a (Fig. 11.11) proximally, the triceps
muscle is then split in the midline, and the distal humerus is exposed
subperiosteally. The dissection continues distally to the olecranon
fossa, exposing the posterior aspect of the joint. If more extensive
exposure is desired, the subperiosteal dissection is extended to the level
of the joint, exposing the condyles both medially and laterally. The
ulnar nerve should be identified and protected (see Fig. 11.11).
After the procedure, if an elbow contracture has been corrected, the
joint should be flexed to about 110 degrees, allowing the tendon to
slide distally from its initial position. The proximal muscle and tendon
are reapproximated in the lengthened relationship with nonabsorbable

No. 0 sutures. The distal part of the triceps is then securely sutured to
the fascia of the triceps expansion with the same suture, and the
remainder of the wound is closed in layers.

Reflection of the Triceps in Continuity
The triceps mechanism may be preserved in continuity and simply
reflected to one side or the other to allow rapid rehabilitation while
limiting the risk of triceps disruption.25 Such exposures include the
Mayo modified Kocher exposure (see Fig. 11.7) and the Bryan–Morrey
exposure. Gschwendand and Ranawat modified the triceps splitting
and reflecting techniques by osteotomizing the triceps attachment with
flecks of bone.47 Closure is with circumferential sutures placed through
drill holes in the ulna and in the osseous tendinous portion of the
triceps.

Mayo Triceps Reflection Technique of Bryan and Morrey
Exposure. The patient is supine with the arm brought across the
chest (Fig. 11.12A).
Skin incision. Through the straight 14-cm incision the triceps
mechanism line of reflection is identified as along the medial aspect of
the distal ulna and proximally along the medial aspect of the triceps
(Fig. 11.12B). The ulnar nerve is identified and freed to the first motor
branch, a subcutaneous pocket is developed, the intermuscular septum
removed, and the nerve is translocated anteriorly (Fig. 11.12C).
Triceps reflection. The triceps is released from the entire posterior
aspect of the distal humerus. Forearm fascia and ulna periosteum are
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elevated from the medial margin of the ulna. The Sharpey fiber attachment of the triceps to the olecranon is released by sharp dissection
(Fig. 11.12D). The distal forearm fascia and ulnar periosteum are
elevated from the ulna. The lateral margin of the proximal ulna is then
identified, and the anconeus is elevated from its ulnar bed. The extensor mechanism and capsule continue to be reflected from the margin
of the lateral epicondyle (Fig. 11.12E). The elbow is flexed, and the tip
of the olecranon is removed to expose the joint (Fig. 11.12F).

Ulnar nerve
Radial nerve

135

Triceps reattachment. This step is critical. Drill holes about 3 cm
in length are placed in a cruciate fashion in the olecranon from proximal to distal. A third transverse hole is drilled through the olecranon
to secure a second stabilizing suture (Fig. 11.12G). The margin of the
triceps is first grasped with an Allis clamp and brought over the olecranon. It is important to overcorrect the reattachment medially to
ensure that the sleeve of tissue does not sublux laterally with flexion.
A No. 5 nonabsorbable suture is introduced with a straight needle from
distal medial to proximal lateral for the Mayo exposure. The suture is
first brought through the osseous tunnel emerging at the tip of the
olecranon and passing through the triceps tissue at its anatomic attachment site with the elbow flexed 70 degrees. The suture is locked at this
site (Fig. 11.12H). It is then locked at the tendinous portion in the
midline and at the medial aspect of the attachment (Fig. 11.12I). The
suture then enters the medial hole in the olecranon and is passed from
proximal medial to distal lateral (Fig. 11.12J) and is then brought back
over the top of the ulna through the soft tissue distal expansion of the
extensor sleeve. Care is taken to leave the knot off to the side of the
subcutaneous border of the ulna to avoid skin erosion. The second
suture, which is very important to hold the triceps tendon securely to
the olecranon attachment, is placed transversely across the ulna medially to laterally. It is simply brought back across the triceps tendon,
locked in the midline, and tied to itself medially. All sutures are tied
with the elbow in about 70 degrees of flexion, again with the knots off
the subcutaneous border.
The aftercare varies depending upon the pathology being addressed,
but the elbow is typically splinted in extension with an anterior splint
for 2 to 3 days. With a solid repair, motion may then be initiated.

Triceps-Preserving Techniques
It is possible to elevate the triceps from the medial and lateral intramuscular septae while leaving the triceps attached to the olecranon.2,25,30
Several variations are included with this description.

Indications
FIG 11.11 The Campbell (Van Gorder) aponeurosis turn-down approach.
The triceps aponeurosis is identified and reflected distally. The remaining fibers of the triceps are then split in the midline and reflected from
the humerus, and the anconeus is reflected subperiosteally from the
ulna to expose the joint.

Absence of distal humerus such as tumor resection, joint reconstruction for resection of humeral nonunion, or revision joint replacement.30 More recently this concept has been applied to conditions with
an intact distal humerus, accepting the extensive soft tissue stripping
as justified to preserve triceps insertion.28,42

Ulnar crest

Ulnar nerve

A

B
FIG 11.12 The Bryan-Morrey Posterior approach. (A) A straight posterior skin incision is made medial to the
tip of the olecranon (approximately 14 cm). (B) The triceps is exposed, and the line of incision of the distal
fascia-periosteum complex is identified.
Continued
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FIG 11.12, cont’d (C) The ulnar nerve is translocated anteriorly into subcutaneous tissue, and the intravascular septum is removed. (D) The medial border of the triceps is identified and released, and the superficial
forearm fascia is sharply incised to allow reflection of the fascia and periosteum from the proximal ulna.
(E) The extensor mechanism has been reflected laterally, and the anconeus has been released subperiosteally
from the ulna, allowing exposure of the radial head. (F) The shoulder is rotated externally, and the forearm
is hyperflexed. Release of the collateral ligaments allows the ulna to separate from the humerus, providing
excellent exposure for replacement or interposition.
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H
FIG 11.12, cont’d (G) The triceps is reattached by a heavy (No. 5), nonabsorbable suture placed through
crossed and transverse holes in the ulna. (H) The stitch is placed from distal to medial through the olecranon
tunnel and pierces the triceps tendon at the site of attachment as the elbow is flexed to 70 degrees.
Continued
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I

J
FIG 11.12, cont’d (I) This stitch is locked, and a second locked stitch is placed over the medial hole in the
olecranon. The stitch is brought through this hole, across the periosteal sleeve to join the free end of the
suture. (J) An additional transverse suture placed from medial to lateral is locked at the center of the triceps
as it overlies its attachment. (Modified from Bryan RS, Morrey BF: Extensive posterior exposure of the elbow.
A triceps-sparing approach. Clin Orthop 116:188, 1982.)

Skin Incision
The previous skin incision is followed when relevant; otherwise, an
extensile posterior incision is made medial to the tip of the olecranon.
Medial and lateral skin flaps are elevated with as much subcutaneous
tissue and fascia as possible. The medial and lateral aspects of the
triceps are identified, and the ulnar nerve is isolated unless it was previously translocated and is asymptomatic (Fig. 11.13A).

Deep Exposure
The triceps is elevated from the posterior aspect of the humerus from
medial to lateral. Laterally, Kocher’s interval is entered and the lateral
radiohumeral joint is entered. The extensor mass and the lateral collateral attachment to the humerus are released (Fig. 11.13B). The
common flexor tendon and collateral ligament are elevated from
the medial epicondyle (Fig. 11.13C). The triceps is identified to be
intact and used to further mobilize the anterior and posterior capsules
(Fig. 11.13D). Once all soft tissue attachments are released, the ulna

and radius are mobilized and translated either medially or laterally off
the distal humerus, depending on the pathology or deformity. The
important point is to avoid injury or stretch to the ulnar nerve. All
fracture fragments or ununited fragments are completely removed
(Fig. 11.13E).
NOTE If the distal humerus is intact, a more aggressive release of all
attachments, medially, laterally, anteriorly, and posteriorly, is required. We
have also found it helpful to release up to 25% of the triceps attachment to
facilitate exposure of the ulna for prosthetic replacement.

Closure
Flexor and extensor muscle attachments are repaired to the margins of
the triceps as allowed. Skin closure is routine, and motion is begun
immediately and without restriction.
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FIG 11.13 (A) The medial and lateral aspects of the triceps and extensor mechanism are identified along
with the ulnar nerve. (B) The distal humeral fracture or nonunion is sharply dissected from the lateral aspect.
(C) Similarly, the distal humerus is freed of its medial soft tissue attachments, including the ligaments.
Continued

NOTE The senior author has employed this exposure since 1989 in cases
in which the distal humeral articulation is absent or resected. First used for
nonunions,29 indications expanded to acute fractures, then to type IV rheumatoid arthritis, and currently this is the exposure of choice for elbow replacement in those without significant deformity or contracture. The most important
cautions are to avoid ulnar nerve injury and, not to compromise execution
of the procedure because of inadequate exposure!

Paraolecranon Exposure
A further variation has been introduced by King et al.42 The so-called
paraolecranon exposure splits the triceps aponeurosis just lateral to the
central attachment at the olecranon and continues to the lateral aspect
of the olecranon, leaving the triceps attachment intact (Fig. 11.14) (see
Chapter 89). The anconeus is elevated with the lateral aspect of the
triceps, and the extensor attachment is released from the lateral epicondyle. The ulnar nerve is dissected according to preference, but we
mobilize and translocate the nerve. The medial margin of the triceps
is elevated, and the triceps is elevated from the humerus. The flexors

Descargado para Alfonso valenzuela valenzuela (valenzuela.valenzuela.alfonso@gmail.com) en Mutual de Seguridad CCHC de ClinicalKey.es por Elsevier en febrero 05, 2018.
Para uso personal exclusivamente. No se permiten otros usos sin autorización. Copyright ©2018. Elsevier Inc. Todos los derechos reservados.

140

PART I Fundamentals and General Considerations
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FIG 11-13, cont’d (D) The triceps attachment is demonstrated to be intact, traction on the triceps facilitates
final release. Partial release of the triceps, either medially or laterally, allows the forearm to be more easily
displaced and rotated. (E) The loose fragments, tumor, or area of nonunion is removed, and the distal
humerus is exposed from the lateral aspect.

are released from the medial epicondyle, and the anterior and posterior
capsules are resected. The forearm may be displaced either medially or
laterally, depending on the ease to expose the ulnar canal if a replacement is being performed.

NOTE There is much debate and activity currently to determine the best
approach for the more extensive procedures. Our impression is that the
paraolecranon exposure provides excellent exposure to the ulna while retaining the triceps attachment. We anticipate this will emerge as the exposure
of choice for primary elbow replacement.

Posterior Transosseous Exposures
Worldwide, a transosseous approach is probably the exposure most
often used for distal humeral fractures.33

Oblique Osteotomy34
Attractive as an extraarticular exposure, this approach appears to have
few advocates. The insertion of the triceps tendon to the proximal ulna
is carefully isolated and osteotomized in an oblique fashion. The presence of the articular portion of the proximal ulna obstructs visualization of the distal humerus, and hence its utility is limited.

Chevron Transolecranon Osteotomy
Indications. Ankylosed joints; T or Y condylar fracture.26

NOTE The intraarticular osteotomy first described by MacAusland was
originally recommended for ankylosed joints. It has been adopted by some for
radial head excision and synovectomy19 and used or modified by others for T
and Y condylar fractures.11,13 However, in those with rheumatoid arthritis, this
portion of the bone may be thin, and therefore, this is not a suitable exposure
for total elbow arthroplasty. The chevron design markedly enhances the repair
and thus allows early motion after fracture.

Skin incision. Originally, a transverse incision across the elbow
was described, but today a straight incision is employed that is centered
on the olecranon.
Exposure. The ulnar nerve is isolated, dissected from the cubital
tunnel, and protected. If a compression screw is used to reattach the
osteotomized olecranon, a 3.2-mm drill hole crosses the proposed
osteotomy site for anatomic replacement at the completion of the
procedure. The joint is exposed at the midportion of the greater
sigmoid notch (Fig. 11.15A). An apex distal chevron, or V, osteotomy
is an acceptable option, and the osteotomy is initiated with the saw
and completed with an osteotome (see Fig. 11.15B). Allowing the
subchondral bone to “crack” facilitates accurate repositioning with the
interdigitated surfaces. The capsular attachments, including the posterior portion of the ulnar collateral ligament, are released. The triceps
tendon, along with the osteotomized portion of the olecranon, may
then be retracted proximally, and by flexing the elbow joint, the tendon
can be exposed (see Fig. 11.15C). At the completion of the procedure,
the tip of the olecranon is secured with a single cancellous screw. The
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FIG 11.14 (A) The para-olecranon exposure splits the triceps aponeurosis lateral to the central triceps
attachment. (B) The anconeus is elevated with the lateral margin of the triceps. (C) Release of the extensors
is performed submuscularly as the lateral triceps is reflected. (D) The medial epicondylar attachments are
independently released. The forearm is displaced either medially (E,F) or laterally (G,H) to optimize exposure
of the proximal ulna. (I) Closure simply repairs the split retinaculum.
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A

B
FIG 11.15 Chevron olecranon osteotomy. (A) A straight incision is made just lateral to the tip of the olecranon
approximately 7 cm proximal and 7 cm distal to the tip of the olecranon. The proximal ulna is predrilled with
a 3.2-mm drill, and the margins of the triceps are identified. (B) The triceps is released medially and laterally,
while the ulnar nerve is protected. The chevron osteotomy with a distal apex is initiated with an oscillating
saw, and (C) the proximal portion containing the triceps tendon is retracted proximally, exposing the elbow
joint.
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C
FIG 11.15, cont’d

elbow usually is immobilized for 2 to 3 weeks, at which time a gentle,
active rehabilitation program is instituted as clinically indicated.

Anconeus-Sparing Olecranon Osteotomy (Mayo Technique)33
NOTE The ulnar nerve does not need to be mobilized unless dictated by
the pathology.

Position. The patient is supine with the arm across the chest.
Skin incision. The exposure is as required by the pathology.
Deep dissection. Deep exposure laterally is at Kocher’s interval
between the extensor carpi ulnaris and anconeus (Fig. 11.16A). The
interval is entered, and the anconeus is identified and isolated.
The anconeus is elevated from its bed by sharp dissection, leaving the
attachment of its origin at the fascial expansion of the triceps; the
mid-portion of the sigmoid notch is identified laterally (see Fig.
11.16B). Medially, the ulnar nerve is identified, and the midportion of
the articulation is exposed. A V-shaped chevron osteotomy is carried
out as described earlier with an oscillating saw. The osteotomy is
completed with an osteotome. The osteotomized olecranon, along with
the attached anconeus, is elevated and displaced proximally, exposing
the distal humerus (see Fig. 11.16C).
Closure. Closure consists of the standard AO reattachment of the
olecranon. The anconeus is brought back to its insertion on the ulna,
and the fascia over the anconeus is closed (see Fig. 11.16D).
NOTE Concern with regard to transecting the anconeus attachment to the
triceps has prompted the development of an olecranon osteotomy that preserves the anconeus origin and viability. The attractiveness of this exposure
is that the anconeus dissection can be done very safely and quickly. This does
preserve the anconeus triceps continuity in the event that a later reconstructive procedure may be necessary.

Pitfalls. Avoid osteotomy in rheumatoid arthritis because the thin
olecranon compromises healing if an osteotomy is carried out.31 The
transverse osteotomy of MacAusland is associated with an approximately 5% nonunion rate.31 Although for distal humeral fractures the
chevron osteotomy may improve these results and decrease the nonunion rate, I personally have not had the clinical need to osteotomize
the olecranon in the past 14 years, and osteotomy should be avoided
if the olecranon is resorbed.

MEDIAL APPROACHES
There are relatively few indications for medial exposure of the elbow
joint,43 which has been superseded by arthroscopic approaches. The
most valuable contribution to medial joint exposure is that described
by Hotchkiss.21 This extensile exposure provides great flexibility, particularly for exposure of the coronoid and for both anterior and posterior contracture release.

Transepicondylar Approach
Osteotomy of the medial epicondyle provides excellent exposure of the
joint, but it involves dissection of the ulnar nerve and healing of the
osteotomized epicondyle.
Described independently by Molesworth29 in England and by
Campbell10 in the United States, since the approach requires osseous
union, indications for its use are limited.

Indications
Medial epicondylar fractures, loose bodies, medial lesions whose symptoms require ulnar nerve exploration, and resurfacing arthroplasty.10,29

Technique
With the elbow flexed at 90 degrees, a medial incision is made from
5 cm proximal and 5 cm distal to the medial epicondyle. The ulnar
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FIG 11.16 Mayo olecranon osteotomy. (A) A posterior incision allows exposure of Kocher’s interval (dashed
line), and the ulnar nerve is protected. (B) The anconeus interval is entered, and the muscle is elevated to
its origin from the triceps fascia. The midportion of the lateral ulnohumeral joint identified. (C) While the ulnar
nerve is protected, a Chevron osteotomy is completed and the olecranon and anconeus are reflected proximally. (D) The osteotomy is fixed according to the AO technique. Kocher’s interval is readily closed.

nerve is identified, released, and retracted from the medial epicondyle
(Fig. 11.17A). It is helpful to make a longitudinal incision in the
capsule just anterior to the ulnar collateral ligament and to place a
periosteal elevator under the ligament as a landmark to restore the
integrity of the ulnar collateral ligament. After predrilling for ease and
accuracy of reattachment, using a small osteotome or oscillating saw
the epicondyle is freed and turned downward with its muscular attachments. Blunt dissection allows distal retraction of the flexor muscles,

and careful technique avoids injury to the innervation of the muscle
mass. The medial aspect of the coronoid process is exposed, along with
the anterior and posterior capsules, which may be reflected from the
humerus as necessary for additional exposure (see Fig. 11.17B). Valgus
stress hinges the joint on the lateral ligament and the remaining portions of the capsule and provides generous exposure of virtually the
entire ulnohumeral joint. Care must be taken to protect the median
nerve as it passes over the anterior aspect of the joint.
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FIG 11.17 Medial epicondylar exposure. (A) Through a medial skin incision of adequate length to address
the pathology, the medial epicondyle is exposed. The ulnar nerve is exposed and released from its bed to
allow distal retraction of the osteotomized epicondyle. Note: The medial nerve and brachial are typically not
extensively exposed. (B) The epicondyle is predrilled and osteomized with a saw. Distal retraction affords
reasonably good medial joint exposure.

The epicondyle is returned to its anatomic position and secured
with a small screw. This step is important because the quality of the
repair affects the integrity of the ulnar collateral ligament, which is
essential to the stability of the elbow joint.

Extensile Medial or “Over-the-Top”
(Hotchkiss21) Approach
Indications

Access to the coronoid and anterior osteophytes with intact radial
head, ulnar nerve exploration is required, release of anterior medial
and posterior medial capsule.
NOTE May be converted to triceps-sparing exposure of Bryan–Morrey.

Limitations
Need for excision of heterotopic bone on the lateral side, access to
radial head.

Position
The patient is usually supine and supported by a hand table.

Skin Incision
The skin incision is between the boundaries of a pure posterior skin
incision and a midline medial incision. The key is to identity the medial
supracondylar ridge of the humerus, the medial intermuscular septum,
the origin of the flexor pronator muscle mass, and the ulnar nerve. The
subcutaneous skin is elevated, and the medial intermuscular septum is
identified.

Deep Exposure
Anterior to the septum, running just on top of the fascia (and not in
the subdermal tissue), the medial antebrachial cutaneous nerve is
identified and protected (Fig. 11.18A). The flexor pronator muscle
mass origin is identified along with the interval between the pronator

and the flexor carpi ulnaris. If the ulnar nerve is to be mobilized it is
isolated and the medial intermuscular septum is excised from the
supracondylar ridge (see Fig. 11.18B).
Elevate the anterior muscles with a wide periosteal elevator sufficient to allow placement of a wide Bennett retractor, thus protecting
the median nerve and brachial vein and artery. The flexor pronator
muscle mass is divided parallel to the fibers, leaving a cuff of approximately 1.5 cm attached to the epicondyle. A proximal, transverse
incision in the lacertus fibrosus may also be needed to adequately
mobilize this layer of muscle. The flexor pronator origin is dissected
down to the level of bone but remains extracapsular. As this plane is
developed, the brachialis muscle is elevated from the capsule and
anterior surface of the distal humerus. Dissection of the capsule proceeds laterally and distally to further separate it from the brachialis
muscle (see Fig. 11.18C).
The coronoid process is now identified by gently flexing and
extending the elbow. A deep, narrow retractor is used and capsular
excision or stripping from the humeral origin exposes the radial head
and capitellum (see Fig. 11.18D). Care should be taken to stay deep to
the brachioradialis and ECRL when elevating laterally to avoid injury
to the radial nerve.
For posterior release, the ulnar nerve is mobilized distal to the first
motor branch, and the triceps is elevated from the posterior distal
surface of the humerus. The posterior capsule is resected affording an
extensile lateral exposure to the elbow (see Fig. 11.18E).
Closing requires that the flexor pronator mass is reattached to the
supracondylar ridge with a nonabsorbable 1-0 or 0 suture through
holes in bone or to the fibrous cuff, if adequate. The ulnar nerve is
transposed and secured according to the surgeon’s preference to
prevent subsequent posterior subluxation.

ANTERIOR EXPOSURES
Because of the vulnerability of the brachial artery and median nerve,
the anterior medial approach to the elbow is challenging and not
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FIG 11.18 Medial extensile column. (A) After routine medial exposure, and taking care to protect or resect
the distal branches of the medial antebrachial cutaneous nerve, the raphe between the pronator teres and
the flexor carpi ulnaris is identified. (B) If the ulnar nerve is to be mobilized, it is done now along with resection
of the intramuscular septum. The surgeon identifies the intermuscular septum and excises it for approximately 5 cm. (C) The pronator and a portion of the common flexor tendon are excised from the medial
epicondyle, leaving a cuff of tissue on the medial epicondyle. The muscle mass is split longitudinally, leaving
the ulnar head of the extensor carpi ulnaris to protect the nerve. (D) With the nerve protected, the capsule
is identified, and the undersurface of the flexor pronator group is elevated from the capsule, identifying the
medial aspect of the brachialis muscle. The brachialis muscle is elevated, and the entire anterior capsule is
exposed.
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frequently employed. The extensile exposure described by Henry, as
modified from Fiolle and Delmas, is the best known and the most
useful for anterior exposure of the joint. Minor modifications of the
Henry approach have been described,23,39 and a limited anterolateral
exposure has been described by Darrach.13

Extensile Anterior Exposure of the Elbow
Region (Henry)18
A thorough knowledge of the complex anatomy of the anterior elbow
is essential for successful execution of this exposure (Fig. 11.19).

Indications
Anteriorly displaced fracture fragments,22 excision of tumors, reattachment of the biceps tendon to the radial tuberosity, exploration of
entrapment syndromes.

E
FIG 11.18, cont’d (E) If a posterior exposure is necessary, the medial
aspect of the triceps is elevated from the posterior aspect of the medial
condyle and medial column. The ulnar nerve is translocated anteriorly.

V. cephalica

M. biceps brachii

Technique
The skin incision begins about 5 cm proximal and lateral to the flexor
crease of the elbow joint and extends distally along the anterior margin
of the brachioradialis muscle (Fig. 11.20A). Below the elbow joint, the
incision turns medially to avoid crossing the flexor crease at a right
angle, thus discouraging hypertrophic scar formation. The incision
continues transversely to the biceps tendon and then turns distally over
the medial volar aspect of the forearm, ending approximately 6 or 7 cm

V. basilica

Septum intermusculare mediale
M. triceps brachii (caput longum)

M. brachialis
N. cutaneous antibrachii lateralis
N. radialis
Lacertus fibrosus

M. brachialis
A. brachialis
A. collateralis ulnaris inferior
N. medianus

M. brachioradialis

M. pronator teres
Vv. brachiales

A. recurrens radialis
A. radialis

A. ulnaris

FIG 11.19 Because the brachial artery and median nerve occupy the anteromedial aspect of the elbow joint,
an anterior medial approach to the joint is not an attractive option. (Redrawn from Anson BJ, Maddock WG:
Callander’s surgical anatomy, 4th ed. Philadelphia, 1958, WB Saunders.)
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FIG 11.20 The anterior Henry approach. (A) An incision is made approximately 5 cm proximal to the elbow
crease on the lateral margin of the biceps tendon. It extends transversely across the joint line and curves
distally over the medial aspect of the forearm. (B) The interval between the brachioradialis and brachialis
proximally and the biceps tendon and pronator teres in the distal portion of the wound is identified. The
radial nerve is protected and retracted along with the brachialis muscle. (C) The radial recurrent branches of
the radial artery and its muscular branches are identified and sacrificed if more extensive exposure is required.
The biceps tendon is retracted medially, along with the brachialis muscle. (D) The radial nerve gives off
branches to the musculature laterally, so exposure medially is safe. The supinator may be safely released
from its ulnar attachment (dashed line in A). (E) The supinator muscle is released from the anterior aspect
of the radius, which is fully supinated. (F) This interval may now be developed to expose the entire anterior
aspect of the elbow joint, including the capitellum, the proximal radius, and the radial tuberosity.

distal to the flexion crease. The interval between the brachioradialis
laterally and the biceps and brachialis medially is identified and
entered. The fascia is released distally between the brachioradialis and
the pronator teres (see Fig. 11.20B).
The interval then is entered proximally, and gentle, blunt dissection
demonstrates the radial nerve coursing on the inner surface of the

brachioradialis muscle (see Fig. 11.20C). Care is taken to avoid injuring
the superficial sensory branch of the radial nerve. Because the radial
nerve gives off its branches laterally, it can safely be retracted with the
brachioradialis muscle. At the level of the elbow joint, as the brachioradialis is retracted laterally and the pronator is gently retracted
medially, the radial artery can be observed where it emerges from the
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medial aspect of the biceps tendon, giving off its muscular and recurrent branches in a mediolateral direction (see Fig. 11.20D). The muscle
branch is ligated, but the recurrent radial artery should be sacrificed
only if the lesion warrants the more extensive exposure that can be
realized with this maneuver.
The posterior interosseous nerve enters the supinator and continues
along the dorsum of the forearm distally. The dissection continues
distally, exposing the supinator muscle, which covers the proximal
aspect of the radius and the anterolateral aspect of the capsule (see Fig.
11.20E). Muscle attachments to the anterior aspect of the radius and
those distal to the supinator include the discrete tendinous insertion
of the pronator teres and the origins of the flexor digitorum sublimis
and the flexor pollicis longus. The brachialis muscle is identified, elevated, and retracted medially to expose the proximal capsule.
If more distal exposure is needed, the forearm is fully supinated,
demonstrating the insertion of the supinator muscle on the proximal
radius. This insertion is incised, and the supinator is subperiosteally
retracted laterally (see Fig. 11.20F). The supinator serves as protection
to the deep interosseous branch of the radial nerve, but excessive
retraction of the muscle should be avoided. The proximal aspect of the
radius and the capitellum are thus exposed. Additional visualization
may be obtained both proximally and distally, because the radial nerve
has been identified and can be avoided proximally. The posterior
interosseous nerve is protected distally by the supinator muscle, and
the radial artery is visualized and protected medially if a more extensile
exposure is required.

NOTE The recurrent and muscular branches of the radial artery and vein
should be ligated before the radial artery is mobilized, to avoid hematoma
formation that could cause ischemic contracture of the forearm. Retraction of
the brachioradialis and the extensor carpi radialis longus and brevis muscles
is facilitated if the elbow is flexed 90 degrees. This affords easier exposure
of the supinator muscle. When the supinator muscle is stripped subperiosteally from the radius, the bursa between the biceps tendon and the radius is
usually identified and should be entered, facilitating subperiosteal exposure
of the muscle. The proximal radius is further exposed by subperiosteal dissection as the forearm is being pronated and supinated.

RESULTS
There have been limited attempts to document the efficacy of one or
the other of the various types of triceps-sparing approaches. In our
original description, we compared the clinical result of the Mayo
approach to that of the triceps-splitting or transverse release of the
triceps reattachment.9 There were no triceps disruptions after approximately 75 procedures done with the triceps being released in continuity
(Mayo approach) compared with an approximately 20% complication
rate when the triceps was released transversely. The use of the Mayo
medial exposure was also shown to have improved triceps strength
after total elbow arthroplasty.32 This manner of exposing the elbow was
found to be associated with approximately 20% greater extension
strength than with the Campbell (Van Gorder) type of exposure.
An additional consideration in those with rheumatoid arthritis is
the thin olecranon that compromises healing if an osteotomy is carried
out.20 The transverse osteotomy of MacAusland is associated with an
approximately 5% nonunion rate.31 Although for fractures the chevron
osteotomy may improve these results and decrease the nonunion rate,
I personally have not had the clinical need to osteotomize the olecranon in the last 20 years and recommend that this should be avoided if
the olecranon has been thinned.

149

COMPLICATIONS
One advantage of the above-described exposures is their relative
freedom from complications. Today most problems are related to the
pathology rather than the surgical approach.

Wound Healing
Difficult ankylosis release procedures are associated with a significant
amount of swelling as often occurs in patients undergoing total elbow
arthroplasty. Wound healing is generally not a problem, however, and
is related to the presence of prior incisions and the magnitude of the
dissection as is typical for release of the stiff elbow (see Chapters 58
and 116).

Ulnar Nerve Injury
Injury to the ulnar nerve appears to be more common in those
instances in which the ulnar nerve is not exposed and the elbow
is flexed on the medial collateral ligament such as with the classic
extensile Kocher approach.15,44 Simply exposing the ulnar nerve, while
decreasing this complication, does not completely obviate it. Having
translocated the ulnar nerve in more than 1000 procedures, the incidence of permanent ulnar nerve injury with motor dysfunction is less
than 1%. Therefore, I am comfortable in exposing and moving the
ulnar nerve in a subcutaneous pocket if indicated.

Radial Nerve Injury
Although posterior interosseous nerve palsy is known to occur with
some approaches to the radial nerve,20,40 the complication is virtually
unheard of when the joint is exposed through Kocher’s interval. It of
course is at risk with the anterior exposure.

Triceps Disruption
Triceps disruption is uncommon in our experience with either the
Mayo modified extensile Kocher exposure or the Mayo medial to
lateral type of approach.33 As emphasized previously, the key is the
repair. We favor the triceps on approaches when possible but emphasize this approach must not compromise the optimum execution of
the procedure. Triceps repairs and reconstructions are discussed in
Chapters 65 and 102.
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