Technical Note

Avoidance of Direct Posterior Portal During Elbow  ®

Arthroscopic Surgery in Posterior Compartment
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Abstract: Arthroscopic surgery for the posterior compartment in elbow has been used in the treatment of many pa-
thologies. The direct posterior portal has been commonly used for this compartment. However, this portal involves
penetrating the triceps brachii tendon responsible for extensor mechanism. This can possibly lead to poor performance
during recovery and portal wound sensation with scar formation. An accessory posterolateral portal can be used as a
substitute with adequate viewing and working space in all areas of the posterior compartment. This report describes in
detail on how to manage pathologies in the posterior compartment without using direct posterior portal and instead using
accessory posterolateral, posterolateral, and direct lateral portals.

In the posterior compartment of the elbow, 3 main
portals commonly used are the direct lateral,
posterolateral, and direct posterior portals.'® Each
portal, with a different location around the elbow
joint, has its own advantage. The direct lateral portal
is used for working at the area of the posterior
radiocapitellar joint. The posterolateral portal can be
used to gain access to the posterolateral gutter. The
direct posterior portal is usually used for starting
portal and for viewing medial and lateral gutters.
However, this portal involves penetrating central
triceps brachii tendon.

Injury to a tendon postoperatively can cause a prob-
lem. For example, creating a portal through the patellar
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ligament in the knee eventually penetrates through the
extensor mechanism. This can lead to poor perfor-
mance during recovery and portal wound sensation
with scar formation.” Similarly, in the elbow, creating a
direct posterior portal for posterior compartment can
create the same issue.

The triceps brachii tendon is composed of 2 parts for
distal insertion at olecranon. There are the superficial
tendinous part, corresponding to the lateral and long
heads of triceps, and the deep muscular part, corre-
sponding to the medial head of triceps.'’'® Creating a
direct posterior portal can injure these 2 layers of
the triceps brachii, which can negatively affect the
postoperative rehabilitation during recovery and the
portal wound sensation with scar formation.

Avoiding using the direct posterior portal can not only
prevent complications but also creates the expectation
of a faster recovery. An accessory posterolateral portal
can be used for a substitution (Fig 1). Besides being able
to view the posterolateral gutter, this portal also can be
used to gain access to the posteromedial gutter with
elbow extension. This alternative portal can be an
interesting option for surgeons who are concerned
about triceps disturbance or would perform a triceps
procedure for the next procedure, such as endoscopic
olecranon spur and reinsertion of the triceps or distal
triceps repair.' '’

This Technical Note demonstrates a working in pos-
terior compartment without using direct posterior
portal. An example is a patient with diagnosis of path-
ologic plica who received arthroscopic plica resection in
the anterior and posterior compartments.
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Fig 1. A diagram of portals for posterior compartment. Arrow
shows changing the use of direct posterior (dP) portal to the
accessory posterolateral (aPL) portal to avoid triceps distur-
bance. (dL, direct lateral; PL, posterolateral.)

Surgical Technique (With Video lllustration)

Anesthesia and Positioning

We prefer to use general anesthesia to allow imme-
diate postoperative nerve evaluation without the
interference of a regional block effect. The patient is
placed in lateral decubitus. The nonoperative extremity
is set with shoulder and elbow flexed with axillary roll
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applied. A pneumatic tourniquet is applied to the
operative arm proximally. An arm support is used for
the operative arm to rest on with the elbow flexion of
90° in resting position. The position of the arm support
is set properly to make sure the elbow can be fully
extended and deeply flexed (Fig 2A).

Portal Placement and Debridement of Plica in
Anterior and Posterior Compartments

After preparation and draping, skin marking is per-
formed to identify relevant anatomy, including lateral
and medial epicondyles, olecranon, and ulnar nerve
(Fig 2B). Starting at anterior compartment, a proximal
anteromedial portal is initially made for the viewing
portal. The portal is 2 ¢m proximal to medial epi-
condyle and 1.5 to 2.0 cm anterior to intermuscular
septum. After the skin incision, a blunt trocar is passed
through the flexor—pronator and brachialis muscle
before entering the joint. Then, an anterolateral portal
is created for the working portal. The landmark will be
at radiocapitellar joint level in longitudinal axis and
dorsovolar axis. It will be 1.0 to 1.5 cm distal to lateral
epicondyle. The portal is created using outside-in
technique with direct visualization via the proximal
anteromedial portal. A no. 18 needle is used to locate
the proper location of anterolateral portal. Then, a no.
15 blade is used to create portal and straight tip clamp
is used to dilate the portal. Working instrument is
inserted through anterolateral portal. The anterior
plica is resected and, in case of concomitant presence
of lateral epicondylitis, the extensor carpi radials brevis
is debrided. These procedures usually involve a
3.5-mm motorized shaver (Sterling Cuda blade;
CONMED, Largo, FL) and a bipolar arthroscopic radi-
ofrequency cautery (Edge with 90 probe; CONMED)
(Fig 3A-D).

Accessory
Posterolateral

Fig 2. Setting up. (A) The patient is set in lateral decubitus with right elbow on an arm support. (B) Important landmarks are
drawn—Tlateral and medial epicondyles, ulnar nerve, and olecranon. The posterolateral portal is located lateral to lateral border of
triceps tendon, which is between the olecranon and lateral epicondyle. Accessory posterolateral portal is 2 to 3 cm proximal to
the posterolateral portal. The insertion is lateral to the triceps muscle.
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Fig 3. Anterior compartment. Viewing from proximal anteromedial portal, (A) anterior plica wrapping around the radial head is
seen. (B) An anterolateral portal is created with an outside-in technique with direct visualization of the arthroscopic camera by
starting with using a no. 18 needle. After skin incision with a no. 15 blade and subcutaneous tissue dissection with a clamp, (C) a

3.5-mm motorized shaver and a bipolar arthroscopic radio frequency cautery are used for resecting the plica. (D) Plica in anterior
compartment is resected.
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Fig 4. Posterior compartment. (A) A posterolateral portal is created as an initial viewing portal. (B) An accessory posterolateral

portal is created and used for clearing unnecessary soft tissue to extend working space. The shaver is at olecranon fossa (aPL,
accessory posterolateral; PL, posterolateral.).
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Fig 5. Posterior compartment. With elbow extension, viewing from accessory posterolateral portal and working from
posterolateral portal, plica in the posterolateral gutter was resected. Using these 2 portals in lateral gutter makes the camera and
working instrument become almost parallel to each other and may lead to instruments jamming. Placing the working instrument

in front of the camera can solve this issue.

Proceeding to posterior compartment for debridement
of posterolateral plica, a posterolateral portal is created
for initial viewing portal. The portal is located lateral to
lateral border of triceps tendon, which is between the
olecranon and lateral epicondyle. The skin is incised
and straight clamp was used to widen the opening.
Wissinger rod is inserted and directed to the lateral
gutter before the camera was applied. Using this portal,
structures that can be seen are bare area of cartilage in
olecranon, sigmoid notch, radial head facet, and lateral
capsule (Fig 4A).

Next, an accessory posterolateral portal is created for
working portal, which is 2 to 3 cm proximal to the
posterolateral portal. The insertion is lateral to triceps
muscle. The bipolar arthroscopic radiofrequency cau-
tery (Edge with 90 probe; CONMED) is used to clear
unnecessary soft tissue to extend working space
(Fig 4B). Then, the instruments of the 2 portals are

swapped. The posterolateral and accessory posterolat-
eral portals become working portal and viewing portal,
respectively. To gain access to medial gutter with these
2 portals, the elbow must be extended during working.
The posterolateral and accessory posterolateral portals
can be interchangeably used for working and viewing.
Next, the working space is proceeded to the olecranon
fossa area and then lateral gutter, subsequently.
Working in the lateral gutter, there is a potential jam-
ming of arthroscopic camera tip and operating instru-
ment because both are in the same direction of the
lateral side of elbow. This can be solved by arranging
the arthroscopic camera tip proximally and the oper-
ating instrument distally. The tip of operating instru-
ment will stay in front of the camera tip. In this case,
plica is debrided in the posterolateral gutter using the
accessory posterolateral portal for viewing and
posterolateral portal for working (Fig 5). Next, if deeper
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Fig 6. Posterior compartment. If deeper access is needed for resection of lateral and posterior plica, the viewing portal is changed
from the accessary posterolateral portal to the posterolateral portal then direct lateral portal is created for working portal. Direct
lateral portal is a soft-spot portal that stays between the lateral epicondyle, olecranon tip, and radial head. At this setting, plica can
be easily resected at area of posterior radiocapitellar joint. Working is easier with elbow extended. (aPL, accessory posterolateral;

dL, direct lateral.)

access is needed for resection of lateral and posterior
plica, the viewing portal is changed from the accessary
posterolateral portal to the posterolateral portal then a
direct lateral portal is created for working portal. A
direct lateral portal is a soft-spot portal that stays be-
tween lateral epicondyle, olecranon tip, and radial
head. At this setting, plica can be easily resected at area
of posterior radiocapitellar joint (Fig 6). Working is
easier with elbow extended.

After finishing the debridement procedure, the
posterolateral rotatory instability of elbow is checked.
Viewing from posterolateral portal, a probe coming
from direct lateral portal is used to measure the ulno-
humeral gap during forceful supination of forearm and
full extension of elbow. A widening gap of more than
2 mm indicates a presence of posterolateral rotatory
instability (Fig 7 A and B). In conclusion, the portals
that are used in posterior compartment are accessory

posterolateral, posterolateral, and direct lateral portals
(Fig 8).

Postoperative Care and Rehabilitation

During the first 2 weeks after the surgery, attention is
put on the reducing edema. The elbow is advised to be
placed higher than the level of heart and is extended in
comfortable angle. An arm sling is not used. Inmediate
postoperative active range of motion is encouraged
(Fig 9). After the pain subsides, the patient is allowed to
perform normal daily life activities.

Discussion
The main advantage of not using direct posterior
portal is the pain-free of triceps brachii postoperatively
and so can possibly lead to faster rehabilitation and
recovery. This can lead to faster reduction of joint
swelling and so reduces the probability of future joint
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Fig 7. Intraoperative examination of posterolateral rotatory instability (PLRI). Looking from posterolateral portal, (B) probe from
direct lateral portal is used to measure an ulnohumeral gap during forceful supination of forearm and full extension of elbow.
The tip of the probe is approximately 4 mm. In this case, the gap is less than half of the tip. (Widening gap >2 mm indicates a

presence of PLRI.)

stiffness. Moreover, sparing the direct posterior portal
can also avoid the wound sensation problem with scar
formation. Even though direct posterior portal is
commonly used for the posteromedial gutter, accessory
posterolateral can do this job as well with elbow
extended.

A disadvantage of this technique is the requirement
of skilled experience in performing arthroscopy in the
elbow. The principle of triangulation cannot be used in
this technique because all the viewing and working

Fig 8. Looking at (A) posterior and (B) lateral aspect of elbow, the picture illustrated that direct portal was spared. The portals
used were proximal anteromedial (pAM), anterolateral (AL), accessory posterolateral (aPL), posterolateral (PL), and direct lateral
(dL) portals.

portals are on the same side, which is the lateral side.
The arthroscopic tip and operating instrument would
be almost parallel to each other in the joint. Therefore,
another principle of technique is used. The arthro-
scopic tip and operating instrument should be placed
and arranged well on the portals and in the joint. The
viewing portal should be more proximal than the
working portal. In this setting, the operating instru-
ment can be seen in front of the camera while working
in the joint. For example, the accessory posterolateral
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Fig 9. At postoperative 2 weeks, physical examination showed full extension and flexion of the elbow.

Table 1. Advantages and Disadvantages of Sparing the Direct
Posterior Portal

Advantages

e Postoperative pain-free of triceps tendon for rehabilitation during
recovery

Disadvantages

e Requirement of skilled experience in performing arthroscopy in
elbow

Table 2. Pearls and Pitfalls

Pearls Pitfalls

e The arthroscopic camera tip
should be proximal to the
operating instrument.

e The principle of triangula-
tion cannot be used in this
technique at lateral gutter
area.

e Working in narrow elbow
joint can be difficult when
working space is not
extended adequately.

e Using the accessory
posterolateral and postero-
lateral portals, interchange-
ably, in viewing and
working of the medial gut-
ter, the elbow must be
extended for an adequate
access.

o After extending working
space, work on bone first
and then on soft tissue'®
(e.g. osteoplasty then
capsulectomy)

portal is the viewing portal whereas the posterolateral
portal is working portal. The posterolateral portal is the
viewing portal whereas the direct lateral portal is the
working portal. Advantage and disadvantage are
summarized in Table 1. Pearls and pitfalls are sum-
marized in Table 2.'°

In conclusion, using a direct posterior portal can
injure the triceps brachii, which is responsible for
extensor mechanism. This can degrade the perfor-
mance on rehabilitation during recovery and possible
portal wound sensation with scar formation. This can
be prevented by using an accessory posterolateral portal
instead of the direct posterior portal, while still being
able to manage pathologies in all the area of the pos-
terior compartment.
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