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Chapter 11

Management
of the “Failed” Cubital
Tunnel Release

Rikesh A. Gandhi, Matthew Winterton, and Stephen Y. Liu

Introduction

Cubital tunnel surgery is considered a failure if patients have
no improvement in symptoms or if symptoms recur.
Reoperation rates after primary cubital tunnel release have
been variable. It is estimated that up to 25% of patients
treated for cubital tunnel syndrome will have persistent or
recurrent symptoms [1]. Goldfarb and colleagues [2] reported
a 7% failure rate after primary in situ decompression at
4-year follow-up, and failure rates of 8-10% have been
reported for anterior submuscular transposition and partial
medial epicondylectomy [3, 4]. The secondary surgery rate
after a primary cubital tunnel surgery has been reported to be
5.7% overall, 2.5% for in situ release, and 11.1% for transpo-
sition [5]. Patients who are under 50 years old, have a history
of elbow trauma, and underwent primary transposition are at
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increased risk of requiring revision surgery [5, 6]. Those with
severe disease may experience less improvement secondary
to chronic nerve changes [7, §].

Causes of Failure

Failure of the index cubital tunnel surgery can be due to any
combination of diagnostic, technical, or biologic factors. It
may be the result of inadequate decompression, ulnar nerve
subluxation, iatrogenic creation of a new site of compression,
devascularization, perineural fibrosis or cicatrix formation, or
intraoperative nerve injury [9]. Categorization of patients
who have failed a primary cubital tunnel syndrome proce-
dure into those with persistent, recurrent, or new and distinct
symptoms may guide the appropriate treatment.

Patients with persistent symptoms experience either no
relief or incomplete relief after a primary procedure may
have residual sites of compression after index procedure, a
new site of compression after transposition (Z-deformity),
irreversible nerve pathology, or inaccurate diagnosis. The
medial intermuscular septum and flexor-pronator aponeuro-
sis were found to be the most common sites of residual com-
pression at the time of revision surgery [10-12]. Less common
sites of residual compression include anomalous muscles on
the medial side of the elbow such as the anconeus epitrochle-
aris, fascial bands within the flexor carpi ulnaris, the flexor
digitorum superficialis, and the medial head of the triceps
[13]. Osteophytes, heterotopic ossification, and masses such
as ganglion cysts in the cubital tunnel may also cause residual
ulnar nerve compression. Ruling out conditions that mimic
cubital tunnel syndrome and identifying associated pathology
are particularly important. Conditions that that can mimic
cubital tunnel syndrome include cervical radiculopathy, tho-
racic outlet syndrome, ulnar tunnel syndrome, brachial neuri-
tis, systemic neuropathy (diabetes mellitus, chronic alcoholism
with vitamin B12 deficiency), multiple sclerosis, and periph-
eral nerve tumors.
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Recurrent symptoms are those that return after a period of
symptomatic improvement and usually result from cicatrix
formation and perineural fibrosis after surgery [14]. Perineural
fibrosis is found to compress the ulnar nerve at an average of
2.2 sites during revision decompression [15]. Care must be
taken to minimize soft tissue injury during the index proce-
dure to minimize scar formation. The stability of the ulnar
nerve, if not transposed during the index procedure, may also
be the etiology of persistent or recurrent symptoms, although
a meta-analysis of four randomized controlled trials showed
no difference between in situ and anterior transpositions
regardless of nerve stability [16, 17]. Stability is assessed intra-
operatively after in situ decompression by evaluating the
nerve for anterior translation during passive flexion of the
elbow. The nerve is classified as stable (posterior to medial
epicondyle), perched (rests on the medial epicondyle), or
subluxated (remains anterior to medial epicondyle) [18].
Longitudinal tension may be present in cases of cubital tun-
nel syndrome that are not adequately addressed by in situ
decompression alone [19].

New symptoms can result from direct damage to the
ulnar nerve and the medial antebrachial cutaneous nerve
(MABCN) or creation of an iatrogenic site of compres-
sion. We consider new symptoms complications rather
than a “failed” release, although they are not mutually
exclusive. latrogenic creation of a secondary compression
point after transposition most commonly occurs at the
medial intermuscular septum, the point of transposition,
or the flexor-pronator aponeurosis. The MABCN is the
terminal sensory branch of the medial cord of the brachial
plexus, where it bifurcates into an anterior and posterior
branch, and may be injured during exposure. The anatomy
of the anterior branch of the MABCN is variable, and
although it can typically be found 2-3 cm anterior the
medial epicondyle, it can also be located proximal or dis-
tal to the medial epicondyle making it prone to injury [20].
MacKinnon found a neuroma of the MABCN in 73% of
revision cases [13].
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Evaluation of the Failed Cubital Tunnel
Release

The evaluation begins by fully understanding the patient’s
symptoms prior to their index procedure. Postoperative com-
plications, such as a hematoma or infection, should be noted.
Changes in symptom frequency, severity, and character will
offer critical information about whether the patient is experi-
encing persistent or recurrent symptoms. Other etiologies
that present with similar symptoms, such as cervical spine
pathology or thoracic outlet syndrome, should be ruled out.
The physical examination begins at the cervical spine to
assess for evidence of radicular symptoms which can mimic
or contribute to cubital tunnel syndrome causing a double
crush injury. A positive Spurling’s maneuver has a high speci-
ficity for cervical radiculopathy, and Lhermitte’s sign may
indicate cervical canal stenosis. The supraclavicular region is
assessed to rule out a more proximal compression as seen in
thoracic outlet syndrome. The Roos stress test or “elevated
arm” test may reproduce symptoms that involve the entire
extremity and helps identify a proximal site of compression.
The Adson test with a marked decrease or disappearance of
a radial pulse suggests a vascular thoracic outlet syndrome.
Elbow deformity, specifically cubitus valgus, and elbow
range of motion should be noted. A small incision used to
perform an anterior transposition could lead to a new site of
compression. Patients with local hypersensitivity anterior to
the incision and numbness posterior to the incision should
raise concern for the presence of a MABCN neuroma.
Palpation of the nerve should be performed along with
Tinel’s percussion test. A positive Tinel’s sign remains useful
in localizing potential sites of nerve compression. A distally
traveling Tinel’s at serial clinical visits may indicate nerve
recovery. Assessment for traction neuropathy should be per-
formed by asking the patient to flex and extend the elbow
repeatedly (traction Tinel’s sign) to see if symptoms worsen.
The elbow flexion test with the elbow flexed and wrist
extended may also point to a traction-related etiology for
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ulnar neuropathy at the elbow. An enlarged medial head of
the triceps can compress the nerve against the medial epicon-
dyle with the elbow flexed. Radiographic imaging may dem-
onstrate arthritic changes, orthopedic hardware, or
malalignment of the elbow joint.

Atrophy of the first webspace, intrinsics, and hypothenar
eminence along with weakened grip and pinch strength suggest
chronic and severe ulnar neuropathy. Sensation is preserved
over the dorsal ulnar hand in ulnar tunnel syndrome, as the dor-
sal cutaneous branch of the ulnar nerve bifurcates proximal to
the site of compression. When asking the patient to composite a
fist, there may be asynchronous movement as the interphalan-
geal joints flex before the MP joint due to intrinsic malfunction.
The Wartenberg sign and Froment test indicate digital and
thumb adductor weakness, respectively. Long-standing cases
may demonstrate clawing of the fourth and fifth digit.

Prior operative reports should be obtained to understand
the location of the ulnar nerve, although these may not
always be accurate. Even in cases of failed in situ decompres-
sion, the nerve may not be located posterior to the medial
epicondyle. Nerve conduction studies and electromyography
(EMG) studies should be obtained and compared to preop-
erative electrodiagnostic studies, if available. Unchanged
electrodiagnostic studies should be interpreted with caution,
since even with complete surgical release and symptom
improvement, the studies often show no improvement. If
electrodiagnostic studies show worsening signs of ulnar neu-
ropathy, then revision decompression is indicated, particu-
larly if a new site of compression or ulnar nerve injury is
suspected. In the event that electrodiagnostic studies localize
findings to the cervical spine or Guyon’s canal, consideration
may be given to magnetic resonance imaging (MRI) of the
affected area.

In certain circumstances, musculoskeletal ultrasound may
be utilized to understand the dynamic changes of the ulnar
nerve as the elbow moves from extension to flexion.
Ultrasound can be useful to confirm nerve location, the pres-
ence of an ulnohumeral joint ganglion, changes in nerve
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diameter, perineural scarring, and the presence of MABCN
neuromas. 3-Tesla magnetic resonance neurography (MRN)
has been shown to correctly localize the site of abnormality
and may be useful for preoperative planning [21].

Indications for Revision Cubital Tunnel
Release

There is currently no consensus on the ideal treatment for
failed cubital tunnel release [22]. The literature demonstrates
that outcomes for revision surgery are not as good as primary
surgery, which makes it difficult to advise a patient if and
when he or she requires revision cubital tunnel surgery. If
there is certainty a complete release was performed, observa-
tion for up to 6 months is rational, especially if preoperative
electrodiagnostic studies demonstrated severe nerve com-
pression. Beware of the patient who experiences slight
improvement, but plateaus, as this may be a result of irrevers-
ible nerve damage. If the patient reports no change in symp-
toms, but a nerve study shows improvement, then there is
support to continue to observe the symptoms with the under-
standing that an incomplete release could theoretically
improve electrodiagnostic findings. In patients where there is
worsening sensory or motor deficits or electrodiagnostic find-
ings, it is reasonable to pursue a repeat surgical management
of their symptoms.

Treatment Options for Revision Cubital
Tunnel Release

It is important to have a high level of certainty when deciding
whether to observe or proceed with surgical intervention.
Continued observation with persistent compression may lead
to worsening and potentially irreversible nerve damage.
Conversely, revision surgery is technically challenging and
can lead to iatrogenic nerve injury to an otherwise recovering
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nerve. Conservative therapy with night splinting and nerve-
gliding exercises has not been evaluated in the revision set-
ting. Such measures cause no harm and permit the patient to
play an active role in their recovery.

The surgical options for revision cubital tunnel are varied
with no clearly proven superior technique, similar to the situ-
ation for primary cubital tunnel surgery. The goals of revision
surgery include removing any offending sites of external
compression on the nerve, placing the nerve in a stable loca-
tion without tension, and minimizing perineural scar
formation.

The surgeon undertaking revision cubital tunnel syndrome
should be familiar with the five potential sites of compression
typically encountered during the primary procedure: the
arcade of Struthers, medial intermuscular septum, medial epi-
condyle, Osborne’s ligament, and flexor-pronator aponeurosis.
It is of paramount importance to perform a thorough external
neurolysis of the nerve, which requires finding the nerve out-
side the zone of the original surgery and dissecting toward the
scar. In the event circumferential perineural scarring is
encountered that is difficult to separate from the nerve, it is
advisable to leave a cuff of scar to minimize iatrogenic injury.

Once the nerve has been completely freed, options include
medial epicondylectomy, subcutaneous transposition, intra-
muscular transposition, submuscular transposition, and/or
nerve wrapping. In the event that an obvious site of compres-
sion is found, some may not proceed with a transposition,
although in our opinion any revision decompression should
be performed with a transposition to release tension on the
nerve and place it in a stable bed of vascularized tissue.

Anterior submuscular transposition remains the most
commonly performed procedure for revision surgery [2, 12,
15, 23]. The flexor-pronator mass is completely released, and
the ulnar nerve is transposed underneath the muscle belly
before the overlying fascia is repaired. This places the nerve
in a well-vascularized bed of tissue but at the cost of an exten-
sive soft tissue dissection, increased scar formation, and
potential external compression as the nerve is now located



160 R. A. Gandhiet al.

beneath a contractile structure [22]. In cases of concomitant
medial epicondylitis, additional consideration may be given
to this technique as it can treat both pathologies simultane-
ously. This technique may provide additional protection to
external compression when compared to subcutaneous trans-
position in thin patients.

Other options for revision cubital tunnel syndrome include
simple external neurolysis [24], subcutaneous transposition
[11], and intramuscular transposition [25]. Simple external
neurolysis should be reserved for cases where recurrent
symptoms arise following a period of symptom relief as the
cause is more likely from perineural fibrosis and cicatrix for-
mation rather than residual compression or traction on the
nerve. External neurolysis alone has also been shown to have
good outcomes for recurrent symptoms after failed anterior
submuscular transposition [24].

Subcutaneous transposition has also shown promising
results, independent of index procedure [11]. The nerve is
moved between the flexor-pronator mass and the subcutane-
ous fat and tethered in place by multiple methods. This
approach limits dissection through the muscle belly, through
a relatively avascular plan, which may result in less scarring.
Osterman described a technique where the subcutaneous fat
is divided through its natural superficial and deep layers to
form a long adipose sling that minimizes acute changes in
sagittal positioning of the nerve. Intramuscular transposition
involves step-cut lengthening of the flexor-pronator fascia
and creating a tunnel within the muscular substance that
stabilizes and protects the nerve along its anterior course,
although this has not been evaluated in the revision setting.

The lack of evidence clearly favoring one treatment for
revision cubital tunnel syndrome over others suggests that
revision outcomes may have more to do with the quality of
decompression and preventing scar formation around the
nerve than where the nerve is ultimately placed. Various
methods of nerve wrapping to minimize cicatrix formation
have been described. Silicone elastomer bands [26], allograft
biomatrix scaffolds [27], amniotic membrane wrapping [28],
autologous vein wrapping [29], and porcine extracellular
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matrix [30] have been proposed. Allograft sources obviate
donor site morbidity. When placing a nerve wrap, it should
not compress the nerve and be of adequate length to cover
1-2 cm proximal and distal to the area of concern.

Outcomes of Revision Cubital Tunnel Release

The available data on outcomes after revision cubital tunnel
release is limited to level IV evidence with one retrospective
case control [31]. There is very little consensus on the ideal
revision procedure for cubital tunnel syndrome, which is
demonstrated in the heterogeneity of data regarding failed
primary surgery and the choice of revision procedure per-
formed. In addition to this, outcome measures assessed are
widely variable, limiting the ability to make direct compari-
sons between procedures.

Revision cubital tunnel release is generally a successful pro-
cedure with a majority of patients experiencing improvement
in their preoperative symptoms but to a lesser degree than
primary ulnar nerve decompression at the elbow. This may be
attributed to the technical demands of revision surgery, the
time elapsed after the index procedure, and nerve devascular-
ization as a result of repeated insult to the nerve millieu [32].
More severe disease, as defined by McGowan grade 3, or evi-
dence of denervation on EMG, limits the potential for sponta-
neous nerve recovery [12, 15]. Other factors associated with
poor recovery include number of previous operations, age
>50 years, and previous submuscular transposition [11, 15].

Overall, approximately 75% of patients will have symp-
tomatic improvement, but few will have complete recovery.
Submuscular transposition of the ulnar nerve is the most
commonly performed procedure in the revision setting [10,
12, 14, 15, 31]. Following this procedure, satisfaction can be
expected in 73-79% of cases, although only 20% of patients
will be symptom-free based upon physician assessment and
even fewer when reported by patients themselves [5]. Patient
satisfaction appears to be greater than scoring reports may
indicate [10] and greatly exceeds the proportion of patients
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who have objective improvement in McGowan grading after
surgery [31]. Improvement after previous submuscular trans-
position may be limited due to the extensive soft tissue dis-
section, postoperative immobilization, and more extensive
postoperative perineural scarring.

In situ decompression is generally reserved for first-line
surgical management of cubital tunnel syndrome; however,
89% of patients experienced good or fair results with normal
or slightly diminished two-point discrimination and modest
improvements in grip strength when performed for failed
submuscular transposition [24]. The use of anterior subcuta-
neous transposition was evaluated independent of the index
procedure, and it was found that patients consistently had
relief of their paresthesias with 75% achieving good to excel-
lent results, comparable to submuscular transposition [11].

Nerve wraps are gaining popularity, but the long-term
results are lacking. Autologous vein wrapping after a mini-
mum of two prior failed cubital tunnel surgeries demon-
strated improvement in pain, grip strength, and two-point
discrimination in all patients, although still diminished from
accepted normal values. Increased velocity of motor and sen-
sory nerve conduction may be seen on repeat electrodiagnos-
tic studies, which is of variable clinical significance [29]. The
main complication was swelling at the harvest site. In a simi-
lar cohort,the use of human amniotic membrane demonstrated
promising short-term results with improvements in pain,
QuickDASH, grip, and key pinch strength [28]. Similar results
without graft-related morbidity can be expected using por-
cine extracellular matrix, with patients generally experienc-
ing 50% of their overall improvement within the first
4 months postoperatively [30].

Treatment Algorithms for the “Failed” Cubital
Tunnel Release

It is important to counsel patients that although they are
likely to gain improvement in their symptoms and func-
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tion, residual deficits are commonly experienced.
Expectation management prior to surgery may help
patients cope with the often protracted course of nerve
recovery over the following months, even years.
Understanding the common sites of compression, the etiol-
ogy of failure in persistent and recurrent cubital tunnel
syndrome, and basic fundamentals of treatment will help
guide the decision-making process.

We believe that the external neurolysis is the most impor-
tant portion of the procedure. The nerve is identified both
proximally and distally to the previous surgical site and
traced from known to unknown. The branches of the MABCN
are identified, and if a neuroma is present, it is resected back
to healthy nerve. The end is cauterized with bipolar electro-
cautery, and the nerve end is buried within the muscle that is
outside of the area of scar. In cases where perineural scarring
is densely adherent to the ulnar nerve, a small cuff of tissue is
left attached to minimize iatrogenic injury. This is maximally
invasive surgery and is performed in all revision cases.

In the case of persistent symptoms, we generally do not
utilize nerve wraps although they are available, as the cause
is most likely incomplete decompression or creation of a new
site of compression in a transition zone. In the event of failed
in situ decompression or medial epicondylectomy, we trans-
pose the nerve subcutaneously, unless the patient is very thin,
as this can be performed with less soft tissue dissection. If the
previous procedure was a transposition, we move the nerve to
a plane of tissue that is different from the index procedure if
possible, which may not be available in multiply revised cases.
The algorithm is depicted in Fig. 11.1.

When revising a cubital tunnel release for recurrent symp-
toms, we follow the same algorithm in patients with recurrent
symptoms with the addition of an allograft nerve wrap made
of porcine extracellular matrix (Fig. 11.2), as described by
Papatheodorou [30]. The main difference is that we deflate
the tourniquet before application of the allograft wrap, so
swelling of the perineural vasculature does not lead to sec-
ondary compression.
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Treatment Algorithms

N

|

Recurrent

|

Medial Epicondylectomy
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External Neurolysis
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External Neurolysis
+SCT + ANW

External Neurolysis
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External Neurolysis
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FiGure 11.1 Revision cubital tunnel release algorithm for persistent
and recurrent symptoms after in situ decompression or medial epicon-
dylectomy. SCT subcutaneous transposition, ANW allograft nerve wrap

| Subcutaneous Transposition |

N\

Recurrent

|

External Neurolysis
+ SMT + ANW

l Submuscular Transposition l

N
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Recurrent

External Neurolysis
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FIGURE 11.2 Revision cubital tunnel release algorithm for persistent
and recurrent symptoms after subcutaneous or submuscular trans-
position. SCT subcutaneous transposition, SM T submuscular trans-
position, ANW allograft nerve wrap
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