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Treatment of Anconeus EpitrochlearisInduced Cubital Tunnel Syndrome With
Ultrasound-Guided Hydrodissection
George C. Chang Chien, DO1, Austin Marcolina, DO2, and Jeimylo C. de Castro, MD3
Background:

Cubital tunnel syndrome is the second most common cause of peripheral nerve entrapment in the upper
extremity, trailing only carpal tunnel neuropathy. While the roof of the cubital tunnel is most often formed
by Osborne’s ligament, the anomalous, evolutionary remnant muscle, the anconeus epitrochlearis, has
been previously identified as a potential cause of cubital tunnel syndrome.

Case Report:

A 45-year-old female physical education coach noted bilateral upper extremity pain, numbness, paresthesias, and early onset exercise fatigue originating at the medial elbow and radiating down the ulnar nerve
distribution. Sonographic evaluation showed evidence of a hypertrophic anconeus epitrochlearis in the
right upper extremity causing compression of an enlarged, bifid ulnar nerve. The patient was treated with
3 separate ultrasound-guided hydrodissection injections, which resulted in complete resolution of her
symptoms and a decrease in the ulnar nerve cross-sectional area on sonographic evaluation at 24-week
follow-up.

Conclusion:

A hypertrophic anconeus epitrochlearis can cause cubital tunnel syndrome and ultrasound-guided hydrodissection is a potentially efficacious surgery-sparing treatment option.
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BACKGROUND
Cubital tunnel syndrome is the second most common cause of peripheral nerve compression in the
upper extremities, trailing only carpal tunnel neuropathy (1). Symptoms of cubital tunnel syndrome
arise from compression of the ulnar nerve (UN) and
include numbness, paresthesias, and potential pain
along the medial elbow, forearm, and hand, and
the fourth and fifth digits, as well as weakness of
the intrinsic muscles of the hand, fourth digit, and
fifth digit (1,2). Due to its frequent occurrence and
potentially significant functional compromise, cubital
tunnel syndrome is of utmost importance to clinicians
and patients alike.

The cubital tunnel is an anatomic structure at the medial
elbow that is formed medially by the medial epicondyle
of the humerus and laterally by the olecranon process
of the ulna. The floor of the tunnel is comprised of the
posterior capsule and medial collateral ligament of the
elbow joint, while the roof is usually formed by Osborne’s
ligament. Most notably, the UN resides within the tunnel
and its compression is what results in the symptoms associated with cubital tunnel syndrome (1,2). While Osborne’s
ligament is the most common etiology of the roof of the
tunnel, in approximately 1% to 34% of cases, the roof is
formed by an anomalous, evolutionary remnant muscle
known as the anconeus epitrochlearis (AE) (1,3).
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down the medial aspects of her bilateral upper extremities into her fourth and fifth digits. The symptoms on
her right were worse than the left. The patient also
noted early-onset exercise fatigue in her forearms and
hands that was worsened by weightlifting or prolonged
activity. On physical exam, there were no motor or
sensory deficits elicited, but a high suspicion for UN
compression remained.
A diagnostic US evaluation of the right elbow
demonstrated an enlarged, bifid UN with a combined
cross-sectional area (CSA) of 10 mm2, a significant UN
notching in longitudinal view, and an overlying AE
(Figs. 1 & 2). Evaluation of the contralateral side also
demonstrated similar findings, without the AE muscle.
Dynamic imaging of the UN did not reveal subluxation
of the nerve out of the cubital tunnel.
As the patient wanted to avoid surgical intervention,
the decision was made to trial hydrodissection of the
symptomatic right UN away from the medial epicondyle
CASE
and AE. Utilizing aseptic technique and a 25-gauge, 1.5A muscular, 45-year-old female physical education inch needle, the UN was identified under US at the point
coach initially presented with bilateral elbow pain, of maximum compression by the AE under the short-axis
view. An injection was made with 3 mL of 0.5% bupinumbness, and paresthesias with symptoms radiating
vacaine, 1 mL of normal saline, and 4
mg of dexamethasone. Specific effort
was made to place the injectate at the
interface between the AE and the UN.
Immediately following the procedure,
the patient had relief of her pain and
symptoms. However, at the 3-week
follow-up, her symptoms were noted
to only have 30% improvement when
compared to her preinjection baseline.
As the patient noted some relief with
the previous hydrodissection, a repeat
procedure was performed using the
long-axis approach (in-plane) to the UN
with the same injectate. At 5 weeks post
procedure, the patient reported greater
than 80% improvement of symptoms
compared to baseline. Encouraged by
her progressive improvement, a third
hydrodissection was requested by the
patient. Due to concerns for an additional corticosteroid administration
Fig 1. The ulnar nerve in long-axis. The nerve (bracket) is shown passing proximal within the same location, the repeat
to distal. As it is compressed under the anconeous epitrochlearis muscle (dashed injection was performed utilizing 5 mL
circle), the focal impingement causes a “notch” in the nerve (arrow). Distally, of 5% dextrose solution as a form of
the nerve travels between the 2 heads of Flexor Carpi Ulnaris.
neural prolotherapy.
Commonly seen in reptiles, amphibians, and other
mammals such as primates, the AE serves as a weak
extensor of the elbow (3). In humans, the AE runs
from the inferior region of the medial epicondyle and
inserts posteromedially on the olecranon, similar to
the path of Osborne’s ligament (3,4). While the AE is
innervated by the UN, it is uncommon to find signs of
muscle denervation, as its innervation typically arises
proximal to the medial epicondyle (5). Though anatomic
variations are not conclusively pathologic, the AE has
been identified as a potential cause of cubital tunnel
syndrome, especially in cases of muscle hypertrophy
(3,4,6). Currently, the definitive treatment for ulnar
neuropathy caused by a hypertrophic AE is myotomy
with or without transposition of the UN (4,7).
The authors present a case of AE-induced cubital
tunnel syndrome, identified by diagnostic ultrasound
(US), and treated with UN hydrodissection.
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Fig. 2. The ulnar nerve in short-axis. The bifid nerve nerve is shown from both sides. A/B) demonstrate an enlarged, bifid
ulnar nerve (yellow dashed circle) in the cubital tunnel. Combined CSA of 10 mm2. C/D) Demonstrate bifid ulnar nerve
(yellow dashed circle) compressed under an overlying anconeous epitrochlearis muscle (white outline). The medial head of
the triceps muscle is identified by the acronym MHT.
At 24 weeks after the initial presentation and 12
weeks after the last dextrose neural prolotherapy
procedure, the patient’s symptoms have remained
100% resolved. Interestingly, repeat diagnostic US
demonstrated reduced UN notching deep to the AE and
reduced UN CSA from 10 mm2 to 8 mm2 (Fig. 3) with
a distinct fascicular pattern characteristic of a normal
peripheral nerve. The relative proximity of the structures
remained grossly unchanged. Of note, the patient’s leftsided symptoms were able to be effectively managed
conservatively without the need for an intervention.

DISCUSSION
While the AE is primarily an evolutionary remnant
more commonly seen in non-human primates, its
location at the medial elbow can be a source of UN
compression and subsequent cubital tunnel syndrome,
especially in cases of muscle hypertrophy (3,4). As the
hypertrophic AE can cause UN compression, exhibited
by the case presented, it should be on the differential of
clinicians evaluating patients with signs and symptoms
of cubital tunnel syndrome.
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Furthermore, diagnostic evaluation of the medial
elbow using US provides a real-time, static, and dynamic
evaluation that can quickly transition from diagnosis to
management depending on the source of compression
(8,9). In addition to the common symptoms of cubital
tunnel syndrome, including numbness, paresthesias,
and potential pain at the medial elbow and along the
distribution of the ulnar nerve, diagnostic US also allows
for precise evaluation of the cross-sectional area of the
ulnar nerve, which provides an objective evaluation
of an otherwise primarily subjective constellation of
symptoms (10). Previous literature has shown a crosssectional area of greater than or equal to 10 mm2 to be
most sensitive and specific regarding abnormal findings
in cubital tunnel syndrome (11). This was consistent with
our findings in which the patient had an enlarged, bifid
UN with a combined CSA of 10 mm2 at the time of initial
presentation; however, the authors also recognize the
typical margin of error in the sonographic measurement
of UN CSA to be +/- 1 mm2 (11,12).
The use of US-guided peripheral nerve hydrodissection for the management of cubital tunnel syndrome
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Fig. 3. A/B) The ulnar nerve in short-axis at 24 week follow-up. The bifid nerve in CSA is an aggregate of 8 mm2 although
total CSA for the bifid UN including connective tissue is 13 mm2. C/D) The ulnar nerve in long-axis at 24 week follow-up.
Note the reduced notching of the UN (double-headed arrow) with the overlying AE (dashed-oval).
has previously been described in the literature, though
only in cadaveric studies or single case reports and
never in the case of AE-induced cubital tunnel syndrome
(13,14). While the definitive management of AE-induced
cubital tunnel syndrome is myotomy, there remain a
number of patients who may prefer to avoid surgery
when effective, less invasive treatment options are
available. The case presented illustrates the potential
efficacy of US-guided hydrodissection for the treatment of AE, as there was a resolution of the patient’s
symptoms, a decrease in UN CSA from 10 to 8 mm2, and
diminished nerve notching with a retained fascicular
pattern consistent with normal peripheral nerve tissue following a series of 3 injections. There is further
literature support for peripheral nerve hydrodissection
in cases of carpal tunnel syndrome (15). Additionally, as
the treating physician in our case wanted to avoid the
risks associated with repeated corticosteroid injections, a
5% dextrose solution was utilized for the final hydrodissection and produced efficacious results (16,17). While
not previously published for cubital tunnel syndrome,
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previous literature comparing 5% dextrose solution
to triamcinolone for carpal tunnel syndrome suggests
similar efficacy between the 2 injectates and our case
report supports this observation for cubital tunnel
syndrome (18).

CONCLUSION
Similar to the evidence produced in previous literature, our case report provides further evidence
that hypertrophic AE can lead to UN compression and
symptoms consistent with cubital tunnel syndrome.
We also surmise that the utilization of US-guided UN
hydrodissection with a corticosteroid injectate was
successful in reducing acute inflammatory changes
around the UN that improved with repeated injection.
Additionally, 5% dextrose solution produced similar
efficacy in the improvement of symptoms when compared to the corticosteroid injectate and may provide
an additional treatment option for patients with cubital
tunnel syndrome.
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