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Abstract

Background: Cubital tunnel syndrome is the second most common compressive neuropa-
thy of the upper limb, and it is characterized by ulnar nerve compression at the elbow.
Traditional surgical options, including simple decompression and anterior transposition,
have limitations in addressing ulnar nerve instability. This study introduces and evaluates
the short-term outcomes of a novel surgical technique, the fascio-aponeurotic epicondy-
lar flap (FAEF), for stabilizing the ulnar nerve and managing its instability. Materials
and methods: A retrospective study was conducted on ten patients with longstanding
cubital tunnel syndrome and confirmed ulnar nerve dislocation or instability. All patients
underwent surgical intervention using the FAEF technique, which involves creating a
quadrangular fascial flap from the epicondylar fascia to stabilize the ulnar nerve within
the retrocondylar groove. Outcomes were assessed using clinical follow-ups, the Michigan
Hand Outcomes Questionnaire (MHQ), VAS, and qDASH scores over a 90-day postop-
erative period. Results: All ten patients experienced complete resolution of neurological
symptoms, including paresthesia, pain, and nerve clicking, by the final follow-up. Postop-
erative recovery was uneventful, with no complications such as infections or hematomas.
Grip strength and hand functionality were fully restored, with significant improvements in
MHQ scores (mean: 94). Dynamic elbow mobilization initiated on the first postoperative
day resulted in full recovery of elbow range of motion. No recurrence of ulnar nerve
dislocation was observed. Discussion: The FAEF technique effectively stabilizes the ulnar
nerve, alleviates symptoms, and restores function while minimizing risks associated with
traditional procedures, such as nerve trauma and elbow instability. By preserving the
anatomical integrity of the medial epicondyle and enhancing nerve mobility, this approach
represents a less invasive alternative to anterior transposition and medial epicondylectomy.
Conclusions: The FAEF technique is a viable and effective surgical option for managing
ulnar nerve instability in cubital tunnel syndrome. It offers a less invasive solution with
excellent short-term outcomes, making it a promising addition to the surgical armamentar-
ium for this condition. Further studies are warranted to evaluate long-term efficacy and
broader applicability.
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1. Introduction
Cubital tunnel syndrome, or ulnar nerve compression syndrome at the elbow, is the

second most common compressive neuropathy of the upper limb, following carpal tunnel
syndrome [1]. The cubital tunnel is an anatomical passageway with a bony floor formed by
the medial epicondyle of the humerus and the olecranon of the ulna, and a ligamentous roof
created by a fibrous structure called Osborne’s ligament, which may thicken and contribute
to nerve compression. Beyond this tunnel, the ulnar nerve continues its path through a
fibrous channel between the two heads of the flexor carpi ulnaris (FCU) muscle, both of
which are anchored to the medial epicondyle and the olecranon. Thickening of this fibrous
band can also exert compressive effects on the nerve [2]. Additionally, some cases involve
instability or dislocation of the ulnar nerve from the cubital tunnel during elbow flexion
and extension.

Clinically, cubital tunnel syndrome manifests as tingling and numbness in the palmar
and ulnar hand regions, particularly affecting the fourth and fifth fingers. Symptoms often
worsen at night and can intensify with prolonged elbow flexion. In advanced stages, the
condition may lead to muscle weakness and atrophy in the intrinsic hand muscles and
flexors of the affected fingers, impairing grip strength, especially in finger adduction and
abduction. Chronic cases may result in a deformity known as “benediction hand”, charac-
terized by extension at the metacarpophalangeal joint and flexion at the interphalangeal
joints of the fourth and fifth fingers due to muscular imbalance [3].

The etiology of cubital tunnel syndrome can be congenital, involving a narrow canal,
or secondary to arthritis or trauma, such as fractures or dislocations that alter anatomical
structures. Other contributing factors include repetitive elbow flexion and extension,
prolonged elbow flexion (as seen in certain sports or musical instrument use), and exposure
to vibrating tools [4].

Diagnosis is mainly clinical and is based on patient history and physical examina-
tion. Electrophysiological studies, such as electromyography and electroneurography,
can confirm the diagnosis and assess the severity of nerve damage. These tests also help
differentiate cubital tunnel syndrome from ulnar nerve entrapment at the wrist (Guyon’s
canal syndrome) or dual compression at both the elbow and wrist. Distinguishing features
include sensory deficits on the ulnar dorsal hand, muscle testing, nerve conduction velocity,
and the Tinel sign at the cubital tunnel [2]. Dynamic ultrasound can provide additional
diagnostic insight by visualizing the nerve, assessing any edema or volumetric changes,
and detecting subluxation during elbow movement.

Ulnar nerve subluxation or dislocation at the elbow may present with symptoms re-
sembling compressive neuropathy but with normal electromyographic findings. Childress
(1975) classified ulnar nerve instability into two types: Type A (subluxation) involves the
nerve shifting from the olecranon groove to the medial epicondyle tip with elbow flexion
beyond 90◦, while Type B (dislocation) describes the nerve completely passing the medial
epicondyle during flexion [5]. This condition, more common in younger patients, has
a progressive course and typically requires surgical intervention due to its irreversible
anatomical nature.

Various surgical approaches have been described for cubital tunnel syndrome, but
there is ongoing debate about the optimal technique [2]. Surgical options include simple
nerve decompression, decompression with anterior transposition (subcutaneous, submus-
cular, intramuscular, or subfascial), and medial epicondylectomy [6–11]. While anterior
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transposition and medial epicondylectomy are often used when instability accompanies
compression, they carry significant disadvantages, such as increased risk of nerve trauma
(contusion, stretching, or strangulation) or elbow destabilization.

In 2023, the authors introduced a novel surgical technique as an alternative to anterior
transposition for managing ulnar nerve instability. This approach involves creating a
protective arch around the nerve by fashioning a quadrangular flap from the aponeurotic
fascia of the epicondylar muscles. A cadaveric study involving 20 elbows confirmed
the kinematic feasibility of this technique [12]. This manuscript reports its first clinical
application in living patients, along with the short-term recovery outcomes of the initial
ten patients who underwent this surgical procedure

2. Materials and Methods
This retrospective study evaluated the short-term clinical outcomes of patients under-

going ulnar nerve instability treatment that employed the fascio-aponeurotic epicondylar
flap (FAEF).

The study was conducted in compliance with the principles outlined in the Declaration
of Helsinki as part of a thesis dissertation at the Catholic University in Rome. Informed
consent was obtained from all participants.

This retrospective study analyzed ten patients (four males and six females; mean
age: 41.2 years) presenting with preoperative symptoms of longstanding paresthesia
and pain localized to the ulnar nerve territory, exacerbated by elbow flexion. Com-
mon clinical findings included reduced hand grip strength and a positive Tinel’s sign
at the elbow. Electromyography (EMG) confirmed ulnar neuropathy at the elbow in all
cases. Dynamic ultrasound identified ulnar nerve dislocation or instability during elbow
flexion–extension, classified according to the Childress criteria, with 6 patients demonstrating
Type A instability, 2 with Type B instability, and 2 with prior surgical anterior transposition.

The exclusion criteria included patients with acute trauma or recent elbow injuries
unrelated to ulnar nerve pathology; those with systemic conditions such as diabetes mellitus
or rheumatoid arthritis known to cause peripheral neuropathy; patients with unstable or
incomplete EMG results or inconclusive dynamic ultrasound findings; and individuals with
insufficient or incomplete medical records that could impede retrospective data analysis.

Surgical intervention employed the fascio-aponeurotic epicondylar flap (FAEF) tech-
nique, as described by R. De Vitis. This procedure involves creating a quadrangular fascial
flap from the epicondylar region and securing it to stabilize the ulnar nerve within the
retrocondylar groove. All procedures were performed under regional anesthesia using a
brachial plexus block. Patients were positioned supine with the affected arm externally
rotated and abducted on an arm support. A pneumatic tourniquet inflated to 250 mmHg
was applied at the arm’s root to achieve ischemia. A curved skin incision approximately
10 cm long was made over the epitrochlea–olecranon groove to expose the surgical site.

The ulnar nerve was located within the cubital tunnel posterior to the epitrochlea.
Surgical exploration confirmed complete ulnar nerve dislocation with passive elbow flexion
(Figure 1). Neurolysis was performed, followed by the FAEF procedure. This involved
sculpting a quadrangular epicondylar fascial flap and rotating it 180◦ (Figure 2). Suturing
was performed on the olecranic portion of the incised epitrocleo–olecranic ligament in order
to stabilize the nerve within the retrocondylar groove, ensuring that excessive compression
was avoided (Figure 3). Intraoperative testing confirmed proper nerve gliding during
elbow flexion–extension. The surgical site was closed with Donati stitches, and an elastic
compression bandage was applied.
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Figure 1. Surgical incision with evidence of a dislocation of the ulnar nerve.

 

Figure 2. Replacement of the ulnar nerve and harvested flap from the aponeurotic portion of the
flexor tendon.
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Figure 3. Ulnar nerve stabilized by the flap sutured on the olecranic portion of the incised epitrocleo–
olecranic ligament.

Postoperatively, patients began gradual elbow mobilization on the first day, with
progressive increases in range of motion after suture removal at 14 days. Clinical follow-up
revealed resolution of nerve clicking, both objectively and as reported by patients. Early
postoperative evaluations showed mild improvement in sensory function. Follow-up at 30,
60, and 90 days demonstrated complete resolution of ulnar nerve dislocation, disappearance
of neurological symptoms, and full return to normal daily activities.

The monitored complications included infection, flap failure accompanied by recurrent
symptoms or nerve instability, and nerve adhesions.

Outcomes were assessed using the Michigan Hand Outcomes Questionnaire (MHQ) [13],
Visual Analog Scale (VAS), and Quick Disabilities of the Arm, Shoulder, and Hand (qDASH)
scores [14], which showed significant improvements in hand function and quality of life.

The paired t-test was used to compare preoperative and postoperative scores for VAS,
qDASH, and MHQ. A significance level (α) of 0.05 was chosen.

3. Results
All ten patients included in this study underwent surgical intervention using the

fascio-aponeurotic epicondylar flap (FAEF) technique without any intraoperative com-
plications. The postoperative recovery period was uneventful, with no reports of in-
fections, hematomas, or wound healing complications. None of the patients required
medical or nutraceutical therapy to resolve or improve neuralgic symptoms during the
postoperative period.

At the final follow-up, conducted 90 days postoperatively, no deficits in elbow range
of motion were observed. Early mobilization, initiated on the first postoperative day,
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facilitated the full recovery of elbow function. Clinical evaluations confirmed complete res-
olution of ulnar nerve dislocation and the absence of nerve clicking, as was both objectively
assessed by physicians and subjectively reported by patients.

Neurological symptoms, including paresthesia and pain in the ulnar nerve territory,
were fully resolved in all patients by the 90-day follow-up. Grip strength returned to
normal, and patients experienced marked improvements in hand functionality. Sensory
deficits showed mild improvement early in the recovery period, with complete resolution
by the final follow-up.

Functional outcomes were assessed using the Michigan Hand Outcomes Questionnaire
(MHQ), Visual Analog Scale (VAS), and QuickDASH (qDASH) scales.

VAS scores: The mean preoperative VAS score of 8.7 (95% CI: 8.4–9.0) decreased to
1.6 (95% CI: 1.3–1.9) postoperatively, with a mean difference of −7.1 (95% CI: −7.4 to
−6.8, Cohen’s d = 3.5), indicating a very large effect size and a significant reduction in
pain (p < 0.0001).

QuickDASH scores: The mean preoperative QuickDASH score improved from 89.37
(95% CI: 86.2–92.5) to 20.38 (95% CI: 18.1–22.7) postoperatively, with a mean difference
of −69.0 (95% CI: −72.5 to −65.5, Cohen’s d = 4.1), reflecting a substantial reduction in
functional disability (p < 0.0001).

MHQ scores: The mean MHQ score increased from 31.47% (95% CI: 28.4–34.5) preop-
eratively to 94.25% (95% CI: 92.1–96.4) postoperatively, with a mean difference of +62.78%
(95% CI: +59.5 to +66.0, Cohen’s d = 4.8), demonstrating excellent improvements in hand
functionality and patient satisfaction (p < 0.0001).

All results were statistically significant (p < 0.0001) for each metric, demonstrating
the effectiveness of the FAEF technique in improving pain relief, functional outcomes, and
patient satisfaction.

By the final follow-up, all patients had resumed normal daily activities without limita-
tions. These results highlight the effectiveness of the FAEF technique in stabilizing the ulnar
nerve, alleviating neurological symptoms, and restoring full elbow and hand function in
patients with ulnar nerve dislocation or instability.

The results are summarized in Table 1.

Table 1. Fascio-aponeurotic epicondylar flap (FAEF) case series. Abbreviations: VAS (Visual Analog
Scale, score range 1–10); qDash (Quick Disability of the Arm, Shoulder, and Hand, score range 0–100);
MHQ (Michigan Hand Questionnaire, score range 0–100).

Patients Sex Preoperative
Condition Age Pre-op VAS Post-op VAS Pre-op

qDash
Post-op
qDash Pre-op MHQ Post-op

MHQ

1 M Dislocation by tumor 10 9.00 0.00 95.25 12.50 23.1% 98.4%

2 M Type B instability 33 10.00 3.00 96.50 29.50 22.2% 89.3%

3 F Previous surgical
anterior transposition 26 10.00 1.00 92.00 14.50 21.6% 96.4%

4 F Type A instability 30 8.00 1.00 85.25 23.50 39.0% 91.6%

5 F Type A instability 38 8.00 2.00 79.50 21.25 34.7% 94.3%

6 M Type A instability 21 9.00 1.00 98.25 13.75 28.3% 95.7%

7 F Previous surgical
anterior transposition 90 9.00 4.00 90.75 35.25 41.8% 86.9%

8 F Type A instability 46 8.00 1.00 85.25 19.25 46.8% 97.6%

9 M Type B instability 55 8.00 1.00 90.75 17.75 34.7% 98.1%

10 F Type A instability 63 8.00 2.00 80.25 16.50 22.5% 94.2%

Mean 6/4 41.2 8.70 1.60 89.37 20.38 31.47% 94.25%
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4. Discussion
The size of the cubital tunnel plays a pivotal role in the development of ulnar nerve

compression at the elbow, as it physiologically decreases by approximately 55% during
elbow flexion [8,15]. Concurrently, this motion elongates the ulnar nerve by 4–7 mm. This
combination of compression and stretching can, in some cases, lead to ischemic damage
and inflammation, ultimately impairing nerve function. Non-surgical treatments for ulnar
nerve entrapment syndromes have shown limited effectiveness [2–4,16–19]. Elhassan
(2007) reported some success with conservative management using NSAIDs and night-
time protective splints to limit elbow flexion [20]. However, most studies indicate that
medical therapy alone is insufficient [2–4,16–19]. When NSAIDs and immobilization fail,
corticosteroid injections or minimally invasive techniques are often considered [2–4].

Minimally invasive treatments, such as percutaneous placement of peripheral elec-
trodes, offer straightforward and effective methods for alleviating pain, particularly with
intermittent, low-frequency stimulation [21]. However, the success of these techniques
heavily depends on the severity of nerve compression. A review of 50 studies involving
over 2000 patients with cubital tunnel syndrome found that mild compression often re-
solves spontaneously, whereas non-invasive techniques are largely ineffective in severe
cases [22]. When symptoms become significantly disabling and conservative manage-
ment fails, surgical intervention becomes necessary, with benefits outweighing the risks of
vascular or nerve damage [22–27].

The primary objective of surgical treatment is to achieve full nerve decompression
and reposition the nerve in an area free from compression or kinking. Common surgical
approaches include simple decompression [4,6,7,24–26] and decompression accompanied
by anterior transposition [9,11,27], which can be performed subcutaneously, submuscularly,
intramuscularly, or subfascially. Although medial epicondylectomy is another option, its
use has declined in recent years [10]. More recently, minimally invasive surgical techniques,
such as endoscopic neurolysis [26] and mini-incision in situ decompressions [27], have
emerged as alternatives.

A study by Nabhan (2005) compared simple decompression with subcutaneous an-
terior transposition in 66 patients, finding no significant differences in outcomes at 3 and
9 months postoperative [28]. This finding supports simple decompression as the less
invasive option. However, if ulnar nerve instability is detected after decompression, trans-
position is strongly indicated. Endoscopic neurolysis, another minimally invasive option,
involves using a probe with a micro camera to section the retinaculum and fascia. When
subluxation of the ulnar nerve is identified, endoscopic transposition [26,29] or medial epi-
condylectomy may also be performed [30,31]. A 2005 study reported significant symptom
improvement or resolution in most cases following endoscopic neurolysis [32], while a 2021
study of 60 patients documented complete symptom resolution [33]. Despite promising re-
sults, the long-term efficacy of these techniques remains uncertain due to limited follow-up
studies. Additionally, endoscopic neurolysis is contraindicated in patients with condi-
tions such as elbow deformities, arthritis, or recurrent cubital tunnel syndrome, limiting
its applicability.

At present, there is no consensus on the optimal surgical technique for cubital tunnel
syndrome, with treatment decisions often based on surgeon preference. Each technique
has limitations. For instance, subcutaneous anterior transposition increases the risk of
hypersensitivity and nerve damage, while medial epicondylectomy can compromise elbow
stability, especially if more than 40% of the medial epicondyle is removed. To mitigate
these issues, some surgeons bury the ulnar nerve within or beneath muscle planes during
transposition, but this can lead to scar contracture, nerve strangulation, and subsequent
neuritis [30].
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Subfascial anterior transposition, introduced by Chuang and Treciak in 1998, mini-
mizes scar adhesion and accelerates recovery compared to submuscular or intramuscular
methods by requiring less dissection [34]. An evolution of this technique, proposed by
Hyun Ho Han in 2014, involves wrapping the ulnar nerve with a fascial flap to improve
sliding during elbow flexion–extension movements [1]. In a study of 20 patients with
cubital tunnel syndrome, this approach achieved good or excellent outcomes in 95% of
cases, with no complications or recurrences. Han’s technique combines the advantages
of subfascial transposition with the benefits of placing the ulnar nerve in contact with the
healthy epicondylar fascia, reducing adhesion risk and enhancing nerve mobility.

The surgical method described in our study shares these advantages. By covering the
ulnar nerve with an intact fascio-aponeurotic flexor-pronator flap, it promotes nerve sliding
while preserving the protective anatomy of the medial epicondyle. This approach may also
be applicable in primary ulnar nerve instability, offering a less invasive alternative without
compromising the possibility of subsequent traditional surgical repair if needed.

In comparing the fascia wrapping technique [1] and the fascio-aponeurotic epicondylar
flap (FAEF) technique, both demonstrated high efficacy in stabilizing the ulnar nerve and
improving outcomes. The fascia wrapping technique achieved a 95% rate of good or
excellent results, with significant motor conduction velocity (MCV) improvements and no
complications or recurrences. Similarly, the FAEF technique resulted in 100% symptom
resolution, restored grip strength, and significant functional improvements (VAS, qDASH,
and MHQ).

The fascia wrapping technique involves loosely rolling the nerve with an elevated
fascial flap to reduce adhesion and enhance gliding, while the FAEF technique uses a
rotated fascial flap to stabilize the nerve, emphasizing long-term stability by preserving
the medial epicondyle’s anatomy. Recovery was faster with the FAEF technique, allowing
mobilization on the first postoperative day and full functional recovery within 90 days,
compared to 4 weeks for the fascia wrapping technique.

Both techniques showed minimal complications, with neither reporting infections
or recurrences. The fascia wrapping study, with 20 patients and a 24-month follow-up,
provided more robust long-term data, while the FAEF study, involving 10 patients over
90 days, offered promising short-term results but limited generalizability.

Ulnar nerve instability is a condition that has been reported in very few studies.
A recent review highlighted that many of these studies are influenced by biases related

to ulnar nerve subluxation. The review concluded that while both decompression and
transposition procedures result in similar symptomatic improvements, transposition is
associated with higher complication rates [35].

Despite this, anterior transposition of the ulnar nerve continues to be a widely per-
formed procedure, particularly for cases of ulnar nerve instability and recurrent cubital
tunnel syndrome. Ruettermann, in conducting a systematic review of surgical options for
recurrent cubital tunnel syndrome, found that only 16 out of 296 studies met the inclu-
sion criteria for treating recurrent cases. Due to significant selection bias and inconsistent
outcome measures among the studies, a meta-analysis was deemed impossible. As a
result, there is no strong evidence to definitively support anterior transposition of the
ulnar nerve over in situ decompression or stabilization in cases of recurrent cubital tunnel
syndrome [36].

For idiopathic ulnar nerve entrapment, including severe cases, the current evidence,
albeit low to moderate in certainty, suggests that there is little to no difference in functional
improvement or surgical complications between simple decompression and decompression
with either subcutaneous or submuscular transposition [2].
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This study has several limitations, including its retrospective design, the lack of
blinding, and a relatively small sample size.

Although these promising results warrant dissemination, the small sample size (n = 10)
significantly limits the statistical power and generalizability of the findings. Additionally,
the 90-day follow-up period is insufficient to evaluate potential long-term complications.
A study with an extended follow-up period is planned, and future research, potentially
multicenter and of longer duration, will be conducted to address these limitations.

Despite these limitations, the study’s strength includes the implementation of a surgi-
cal technique that led to a higher quality life for all patients.

5. Conclusions
This retrospective study demonstrated that the fascio-aponeurotic epicondylar flap

technique is a viable option for addressing primary or secondary ulnar nerve instability
following neurolysis. It offers a less invasive alternative to more traditional procedures
while maintaining the potential for secondary interventions if necessary. This technique
appears suitable for both male and female patients and represents a promising addition to
the surgical options for cubital tunnel syndrome.
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