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Abstract: Peripheral nerve injuries have a signi�cant negative impact on daily activities and quality of life.
Considering that the compression of more than one peripheral nerve may have an increased negative emotional
impact, it is, therefore, important to make a thorough diagnosis and speed up the surgical treatment. We
present the case of a 71-year-old male patient with multiple simultaneous compression neuropathies of the
distal right arm involving the posterior interosseous, median and ulnar nerves, who sought medical care during
the �rst year of the COVID-19 outbreak.
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Introduction

Peripheral nerve injuries have a signi�cant negative impact on daily activities and quality of life [1]. Carpal
tunnel syndrome (CTS) represents the most frequent entrapment of peripheral nerves, followed by cubital
tunnel syndrome (CS) [2–5]. The compression of the posterior interosseous nerve (PIN) is speci�c to the
dorsal proximal region of the forearm, with a higher incidence in women and a more common involvement of
the right upper extremity [6]. Considering that the compression of more than one peripheral nerve may have
an increased negative emotional impact, it is, therefore, important to speed up both diagnosis and surgical
treatment [1]. However, in such instances, it is not clear whether a serial or a all-in-one approach would be
more bene�cial for patients.

Case Report

A 71-year-old, right-handed, male patient presented to our outpatient clinic with proximal forearm pain,
paresthesia and mild extension de�cit of the 2nd through the 5th �nger of his right hand. The onset of
symptoms began three months earlier after a fall on his right upper extremity.
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The clinical examination of his right upper extremity revealed thenar and hypothenar atrophy, mild extension
de�cit of all �ve �ngers, adduction de�cit of the thumb, hypoesthesia in the ulnar nerve territory, resting and
triggered pain at palpation and percussion in the proximal one third of the dorsal forearm and posterior to the
medial epicondyle.

Ultrasound revealed morphological changes to the posterior branch of the radial nerve at the level of the
supinator arcade (PIN). A cervical MRI showed multiple degenerative lesions of the dorsal vertebral disc and
foraminal compression of the left C5-C6 and C7-C8 nerve roots. Nerve conduction studies (NCS) objecti�ed
a lesion of the PIN and ulnar nerve at the medial elbow but no de�cit of the median nerve at the level of
the wrist.

The surgical treatment of the patient was postponed due to the national state of emergency issued by the
Romanian Government due to the COVID-19 pandemic outbreak, and he was readmitted for surgical
treatment four months later after a drop in COVID-19 incidence. In the meantime, the patient developed an
additional adduction de�cit of the 5th �nger, opposition de�cit of the 5th �nger, decreased active �exion and
extension at the radiocarpal joint against a resistance elicited by the examiner and pain at percussion of the
medial epicondyle with distal irradiation.

Additionally, a subcutaneous, painless, tumoral mass with a 2 cm diameter, which was not previously observed,
was noted in the volar distal third of the forearm. The patient noticed its growth in the 4 months preceding
his readmission. A positive Durkan and Phalen test was obtained. An ultrasound examination described a
well-de�ned, hypoechogenic mass beneath the transverse carpal ligament (2.5 cm length and 1.5 cm width),
without hypervascularization but with the partial compression of the median nerve in the carpal tunnel.

Triple compressive neuropathy of the PIN (at the arcade of Frohse), ulnar nerve (cubital tunnel syndrome)
and median nerve (CTS) of the distal upper extremity was diagnosed.

The surgical intervention was performed in an axillary block, with arm tourniquet.

The PIN was approached via a posterior antebrachial incision, using the brachioradialis (BR) and extensor
carpi radialis longus (ECRL) interval. Compression of the PIN was observed at the entrance point into the
arcade of Frohse, with a neuroma proximal to it (Figure 1). Surgical decompression of the PIN was undertaken,
followed by the digital exploration of the radial nerve proximally to a point above the lateral epicondyle.
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Figure 1. The posterior interosseous nerve after releasing the arcade of Frohse. Neuroma in continuity can be observed
before the PIN enters the arcade.

Next, the decompression of the ulnar nerve at the level of the medial elbow was performed. The ulnar nerve
was exposed through a 10 cm axial incision on the medial aspect of the elbow, �rst proximal to the cubital
tunnel and continued distally to the �exor carpi ulnaris (FCU) arcade. (Figure 2). The ulnar nerve was
anteriorly transposed and wrapped in an adipofascial �ap for mechanical protection.

Figure 2. The ulnar nerve after releasing Osborne’s ligament and �exor carpi ulnaris aponeurosis.

Lastly, the volar wrist mass was approached via a volar incision at the distal third of the forearm (Figure 3). The
tumor extended into the carpal tunnel, adhered to the epineurium of the median nerve but was uneventfully
excised and sent for histopathological examination. The median nerve presented mild local changes due to
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the compression by the tumor. External neurolysis and epineurotomy were performed, followed by coverage
of the median nerve with a hypothenar adipose �ap. Prior to wound closure, lavage and hemostasis were
achieved with a maximum tourniquet time of 90 min.

Figure 3. The lipoma exiting the carpal tunnel.

No additional motor or signi�cant sensory de�cits occurred postoperatively. The patient was encouraged to
pursue hand rehabilitation after hospital discharge. The histopathological exam reported a lipoma.

Postoperative follow-up and hand therapy were cumbersome due to the COVID-19 pandemic and its
subsequent national restrictions. At 8 months follow-up, the patient presented with weakened pinch and
grip, and the persistence of extension de�cit accompanied by the inability to �ex the DIP joints into the palm.
Sti�ness of the metacarpophalangeal and proximal interphalangeal joint of the 1st to 5th �ngers was noticed.
The sensory recovery for the ulnar nerve was identi�ed as S2+ and S1 for the median nerve according to the
modi�ed Medical Research Council Scale for Sensory Recovery.

The NCS revealed normal function for the median and ulnar nerves, while for the PIN, the reinnervation
had reached the extensor indicis muscle. The patient was referred to a hand therapist for intensive hand
rehabilitation.

Discussion

Simultaneous peripheral nerve entrapment in the distal upper limb is usually associated with carpal tunnel
and cubital tunnel syndromes [7]. To date, we are not aware of any reported cases of multiple concomitant
compression neuropathies of individual nerves at this level in the literature.
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While singular clinical manifestations of median, posterior interosseous or ulnar nerve entrapment may be
somewhat evident, NCS are usually necessary to con�rm the presence and degree of nerve injury in cases of
multiple involvement [6,8]. Although the clinical manifestations of PIN and cubital nerve entrapment could
be correlated with the NCS, median nerve compression syndrome was not noticed preoperatively in nerve
conduction studies. Ultimately, ultrasound revealed a space occupying lesion adhering to the median nerve as
the cause of the nerve compression, which was con�rmed by the uneventful excision.

As an adjuvant procedure to the open carpal tunnel decompression, we generally use the hypothenar
adipose �ap for median nerve coverage, since many of our patients have advanced stages of median nerve
compression [9]. Although the use of the hypothenar �ap is recommended by some authors in cases of
recurrence, we believe that it o�ers the advantage of mechanical protection to the already scarred median
nerve during the movement of the radiocarpal joint, and contributes to its healing and the prevention of
recurrence [10–12].

Although the current trend of surgical management of cubital tunnel consists of in situ decompression, we
have not observed any recurrences in our cases when we have used the extended decompression approach
with the subcutaneous transposition of the ulnar nerve, obtaining similar results to those reported by other
authors [13,14].

In terms of surgical approach for the PIN, we preferred the dorsal approach using the BR-ECRL interval for
the comfortable identi�cation of the compression site at the arcade of Frohse [15,16].

Ultrasound and NCS remain helpful tools for the evaluation of the nerve morphology, physiology and etiology
of nerve compression syndromes [17].

It is well known that regardless of the skillfulness of the surgeon, hand rehabilitation after peripheral nerve
surgery is crucial, because the incompliance of the patient with their prescribed hand rehabilitation regimen
may render the surgeon’s e�orts useless.

Conclusion

Clinical examination coupled with NCS and ultrasound is important for a comprehensive diagnosis of upper
limb nerve entrapment, especially when multiple nerves are involved. One-stage surgical decompression
for the multiple nerve entrapment of the distal upper limb o�ers the bene�t of a single hospital admission,
reduced healthcare costs and a faster rehabilitation. Hand rehabilitation is essential and should follow all
nerve surgery on the upper extremity.
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