
M

W

E
d
t
d
S
n
p
s
m
u
u
v
d
e
e
w
c
s
t
p
©

C
t
o
s
s
c
H
a
p
u
S
n
u
f
d
s

a
d
m

e
U

C
2

O

inimally Invasive Release of the Cubital Tunnel
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ntrapment of the ulnar nerve that leads to cubital tunnel syn-
rome is a common and often disabling disease. Current surgical
reatment options involve simple decompression, medial epicon-
ylectomy, or a variety of anterior transposition procedures.
uch techniques often involve extensive exposure of the ulnar
erve with prolonged periods of immobilization. Because of this,
atients may often experience significant postoperative pain,
carring, and joint stiffness. In this paper, we describe a mini-
ally invasive technique for treating cubital tunnel syndrome

sing endoscopic assistance. This procedure enables complete
lnar nerve decompression through one small incision. Direct
isualization of all potential anatomic compression sites for a
istance of 20 cm around the medial epicondyle is possible. This
ndoscopic approach to cubital tunnel release is appealing,
specially to those patients with mild to moderate symptoms
ho may otherwise be reluctant to undergo a more involved
onventional surgery. It decreases postoperative pain, reduces
carring, and promotes an earlier return to activity than tradi-
ional open techniques allow, due to a decreased immobilization
eriod.
2003 Elsevier Inc. All rights reserved.

ubital tunnel syndrome is the second most common com-
pressive neuropathy in the upper extremity. The elbow is

he most common site of ulnar nerve compression. Numer-
us etiologies of cubital tunnel syndrome have been de-
cribed. These include constricting fascial bands, bony
purs, subluxation of the ulnar nerve over the medial epi-
ondyle, ganglia, cubitus valgus, and direct compression.
owever, the most common presentation of this syndrome is

natomic compression without specific pathology. Several
oints of potential compression exist along the course of the
lnar nerve at the elbow. These include the fascial arcade of
truthers, the medial intermuscular septum, the cubital tun-
el, Osborne’s ligament, the two heads of the flexor carpi
lnaris (FCU), and the flexor pronator aponeurosis. Success-

ul treatment of ulnar nerve entrapment in these cases is
ependent on surgical release of all possible compression
ites.

Available surgical options for ulnar nerve decompression
t the elbow include simple decompression, medial epicon-
ylectomy,1 anterior transposition2,3 (subcutaneous, intra-
uscular, and submuscular), and neurolysis. Each proce-
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ure has its advantages and disadvantages in certain select
atient populations. However, achieving complete release of
ll potential compression sites using the standard techniques
ften requires an extensive incision and dissection, which
an lead to painful postoperative scarring and contracture
ormation.

We have developed a new operative technique using en-
oscopic assistance for cubital tunnel decompression. The
urpose of this technique is to minimize surgical exposure of
he ulnar nerve, improve decompression of entrapment sites,
nd enable an earlier return to work as compared with tra-
itional open techniques. Several authors have used an en-
oscopic technique successfully in carpal tunnel release sur-
ery, enabling earlier functional recovery and decreased scar
enderness.4-6 We will describe our surgical technique and
nstrumentation in this paper. The endoscopic technique
resented here represents an alternative surgical option for
he treatment of cubital tunnel syndrome and is not intended
o replace the conventional open techniques.

Patient Selection and Indications

efore attempting this technique clinically, the senior author
TMT) strongly believes that multiple trials should be per-
ormed in cadaveric models by hand surgeons experienced in
ndoscopy. Once the surgical instrumentation and relevant
natomy are thoroughly understood, the endoscopic cubital
unnel release becomes a straightforward procedure.

Patients who have mild to moderate lesions (McGowan clas-
ification system Grades I & II)7,8 with ulnar nerve paresthesia
nd some intrinsic muscle weakness are good candidates for
his procedure. Even some patients with severe lesions
McGowan grade III) who present with intrinsic atrophy and
eakness have demonstrated good postoperative results with

ecurrence rates comparable to those of open techniques.9 Con-
raindications to the endoscopic technique include severe cu-
ital valgus or elbow deformity, osteoarthritis of the elbow, or
ecurrent compression after previous surgery. Generally, the
rocedure of choice in cases of recurrent cubital tunnel com-
ression is a submuscular transposition. A safe, endoscopic
ecompression cannot be performed if any significant associ-
ted pathology is present at the elbow and, therefore, such
athology would be a contraindication to the use of this tech-
ique.

Anatomy

ntrapment of the ulnar nerve can occur anywhere along its
ath. The most common sites of compression are the arcade
f Struthers, the medial intermuscular septum, the cubital
unnel, and the deep flexor-pronator aponeurosis.10 The ar-
illiam Bruno, MD, and Tsu-Min Tsai, MD
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entrapment at the elbow.11 It is found in most patients 8 to
10 cm proximal to the medial epicondyle. This structure is
formed by the attachments of the fascia and superficial mus-
cle fibers of the medial head of the triceps, a fascial extension
of the coracobrachialis tendon, and the medial intermuscu-
lar septum. The arcade of Struthers extends from the medial
intermuscular septum to the medial head of the triceps. The
medial intermuscular septum, which extends from the cor-
acobrachialis muscle proximally to the medial epicondyle
distally, can be a site of compression.

Next, the ulnar nerve passes into the forearm through the
cubital tunnel.12 The ligament of Osborne or the medial epicon-
dyle retinaculum forms the roof of the cubital tunnel. The
tunnel passes from the medial epicondyle to the tip of the
olecranon and connects the ulnar and humeral heads of origin
of the FCU. The elbow capsule and the posterior and transverse

portions of the medial collateral ligament form the floor of the
cubital tunnel. The medial epicondyle and olecranon form the
walls of the tunnel.

After passing through the cubital tunnel, the ulnar nerve
courses through the deep flexor pronator aponeurosis ap-
proximately 5 cm distal to the medial epicondyle. The ulnar
nerve then travels beneath the muscle belly of the FCU.
Distally, the ulnar nerve descends on the medial side of the
forearm between the flexor digitorum profundus (FDP) and
the FCU.

In addition to the course of the ulnar nerve, special atten-
tion must be directed toward other important neurovascular
structures in the vicinity of the elbow. The posterior
branches of the medial antebrachial cutaneous nerves cross
the ulnar nerve within 5 cm proximal or distal to the medial
epicondyle. Often these branches are cut inadvertently when

Fig 1. The surgical instruments used in the endoscopic technique include (in clockwise order) an elevator, a 30° endoscope,
an obturator, a cannula, a pushing knife with locking device and a glass tube.

Fig 2. A 5-cm zig-zag incision
is made at the cubital tunnel
between the medial epicon-
dyle (superiorly) and the olec-
ranon (inferiorly).
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making the skin incision for a cubital tunnel release, result-
ing in dysesthesia and painful scar formation.13 The blood
supply to the ulnar nerve also is at risk during exposure and
decompression. The inferior ulnar collateral arteries provide
the extrinsic blood supply. Potential neurovascular compli-
cations can be minimized or avoided by a less invasive ap-
proach.

Surgical Technique

Several of the instruments required for this procedure have
been custom-made and are demonstrated in Fig 1.

Endoscopic cubital tunnel release is performed under ax-
illary block anesthesia with the patient in the supine posi-
tion. The extremity is exsanguinated, and a tourniquet is
inflated to 250 to 300 mm Hg. Then the shoulder is abducted
90° and the elbow flexed 90°, supported by towels and by the
assistant. A 5 cm zigzag incision is made along the course of
the ulnar nerve at the cubital tunnel between the medial
epicondyle and the olecranon (Fig 2). Next, the subcutane-
ous tissue is separated carefully with tenotomy scissors to
protect the medial antebrachial cutaneous nerves. Then, Os-
borne’s ligament is opened longitudinally and the ulnar
nerve is exposed. Further distally, the FCU fascia is exposed

Fig 3. The elevator is shown
being inserted adjacent to
the ulnar nerve distally into
the forearm.

Fig 4. The cannula and obtu-
rator are inserted to allow for
easier passage of the endo-
scope.
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and partially divided. Next, the flexor pronator aponeurosis
is identified between the sheath and the nerve. At this stage,
a lighted retractor is used to lift the subcutaneous tissue
away from the superficial forearm fascia overlying the FCU.
Then, the elevator is inserted between the ulnar nerve and
the sheath for a distance of approximately 10 cm (Fig 3). The
cannula and obturator (A.M. Surgical, Smithtown, NY) are
passed from proximal to distal for a distance of approxi-
mately 10 cm (Fig 4). The 4-mm 30° endoscope is inserted
into the cannula to visualize the sheath surrounding the
ulnar nerve. Then, the scope is removed. The pushing knife
is secured into position on the endoscope using the locking

device, and the viewing angle of the endoscope is oriented
toward the knife blade (Fig 5). Next, the knife/endoscope is
introduced into the cannula and, as the surgeon observes the
monitor, the sheath around the ulnar nerve is divided. Then,
the instruments are withdrawn, and the division is verified
by inserting transparent glass tubes that were custom-made
by Ace Glass Company (Louisville, KY) (Fig 6). Two photo-
graphs are taken via the endoscope inserted into the glass
tubes, directly visualizing the cut edges of the sheath (prox-
imally and distally).

Then, the instruments are withdrawn and reintroduced
proximally through the incision. In a similar fashion, the

Fig 5. The pushing knife is
secured into position on the
endoscope with the viewing
angle of the endoscope ori-
ented toward the knife blade.

Fig 6. The endoscope is in-
serted into a transparent
glass tube to visualize the cut
edges of the sheath/fascia.
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AMM elevator is passed from distal to proximal as is the
cannula and obturator. The endoscope is used again to visu-
alize the ulnar nerve and the intermuscular septum. The
knife/endoscope is reintroduced into the cannula (Fig 7) and
the intermuscular septum and proximal sheath around the
ulnar nerve are divided. Photographs are taken through the
glass tubes using the endoscope to verify the cut edges of the
sheath/fascia (Fig 8). At this stage, the ulnar nerve has been
decompressed for a distance of approximately 10 cm proxi-
mal and 10 cm distal to the medial epicondyle (Fig 9). Next,
the elbow is brought through a full range of passive motion
movements to determine whether subluxation of the ulnar
nerve has occurred. If ulnar nerve subluxation is observed,

or was noted preoperatively, a medial epicondylectomy is
performed through the same incision. Then, the tourniquet
is released and hemostasis is achieved using bipolar electro-
cautery. The skin is closed with nylon sutures (Fig 10), and
a soft dressing is applied to the elbow. Movement of the
elbow is encouraged on the first postoperative day.

Conclusion

Conventional open techniques of ulnar nerve decompression,
such as medial epicondylectomy and anterior transposition, are
considered to be relatively safe and reliable. However, these
surgical options often can result in significant postoperative

Fig 7. The knife/endoscope
is inserted through the can-
nula proximally into the arm.

Fig 8. Verification of the cut
edges of the sheath/fascia is
again performed proximally
through the glass tube.
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scarring and wound tenderness, delay in return to work, and
elbow contractures secondary to prolonged immobilization.
The morbidity of these techniques may prevent a patient with
relatively minor symptoms from undergoing surgical treat-

ment. Therefore, a minimally invasive technique for cubital
tunnel syndrome seems most appropriate for this group of
patients.

This technique of cubital tunnel decompression with en-
doscopic assistance enables release of all structures, proxi-
mally and distally, for a length of approximately 20 cm
through a 3-cm incision. The ulnar nerve is protected from
the extensive dissection used in other open techniques,
which helps preserve its vasculature and prevent possible
motor nerve branch injuries. The endoscopic technique also
minimizes the possibility of cutaneous nerve injury and re-
sults in diminished scar tenderness. In a series of 76 patients
(85 elbows) reported by the senior author (TMT), results
were found to be good to excellent in 87% of patients treated
using this technique.14 The procedure was noted to be safe
with no serious complications. These results are comparable
to the traditional open decompressive techniques reported
in the literature, which overall result in 85 to 90% good-to-
excellent results.9

Another endoscopic assisted ulnar nerve decompression
technique has been reported by Nakao and coworkers15 This
technique involves three separate 5-mm incisions, which en-
ables a fine tape to be inserted subcutaneously and “lifted” up,
producing a space above the ulnar nerve for dissection. Al-
though it is a small series, the preliminary results appear prom-
ising.

Controversy still exists as to the selection of the optimal
technique for ulnar nerve decompression. We present a
relatively straightforward, minimally invasive technique that
can be included in the hand surgeon’s armamentarium
against cubital tunnel syndrome. Its application seems
most appropriate for patients with mild to moderate symp-
toms who remain unresponsive to conservative therapy.
With future modifications of this technique, we feel this
approach will decrease recovery and return to work time
even more.

Fig 10. The final skin incision
and closure is shown at the
elbow.

Fig 9. The ulnar nerve is shown decompressed distally and
proximally to the medial epicondyle.
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