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ing cubital tunnel surgery. In this article, we present a case of ulnar
neuropathy caused by the arcade of Struthers only.

A 27-year-old woman was referred with symptoms of ulnar neu-
ropathy and weakness of intrinsic muscles, but with normal elec-
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Entrapment trodiagnostic tests. On ultrasound (US) an arcade of Struthers was
Neuropathy detected proximal to the medial epicondyl with focal indentation
Release of the ulnar nerve and swelling of the nerve proximally and dis-

tally. A decompression of the ulnar nerve focused at this site was
performed through a small incision in the mid-arm. One year af-
ter decompression her pain was almost completely relieved and
strength had returned to normal.
This case demonstrates the value of pre-operative US in ulnar neu-
ropathy and the option of selective decompression of the arcade of
Struthers.
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Introduction

The arcade of Struthers is a known potential compression site in patients with ulnar neuropa-
thy.! Both its presence and need for exploration during cubital tunnel surgery however have been
debated.>* Up to recently the presence of the arcade in patients with ulnar neuropathy has only
been reported in a number cases.?>~'% In 2024 a retrospective surgical series from Dr Mackinnon was
published, in which the arcade was reported in 30% of the cases that underwent primary surgery
for ulnar neuropathy (in which the arcade was detected after transposition of the ulnar nerve).!' The
present case shows an example of compression of the ulnar nerve by the arcade of Struthers only. It
demonstrates the importance of detection of this potential compression site in the diagnosis of ulnar
neuropathy and the option of selective decompression.

Case description

A 27-year-old female was referred to our center, because of persistent symptoms of left ulnar neu-
ropathy. The patient had been involved in a car accident in 2020 and had been treated for a commu-
nitive distal radius fracture. Soon after the accident she developed symptoms of painful paresthesias
radiating from the inside of her left mid-arm across the ulnar side of the elbow and underarm to dig-
its IV and V. The pain scored “8” at the time of presentation on the numeric rating scale (NRS, 0 = no
pain, 10 = worst pain ever) despite maximum dose of pregabalin (2dd 300mg).

On neurologic examination there was a positive Tinel sign on the inside of her left mid-arm. She
had weakness of her left interosseus muscles and flexor carpi ulnaris muscles. Both muscles graded
4 on the Muscle Research Council Scale (MRC, 0 = no visible contraction, 5 = normal strength). Her
grip strength was tested with an electronic hand-held dynamometer (Jamar), which showed 21.1 kg
on the left, compared to 33.2 kg on the right side.

Electrodiagnostic (EDX) tests of the ulnar nerve from the referring hospital showed no abnormal-
ities. Needle myography of the abductor digiti minimi, first dorsal interosseous muscles and flexor
carpi ulnaris muscles was also normal. EDX testing of the ulnar nerve was repeated at our hospital,
which again showed normal findings.’? Conduction velocities to the adductor digiti minimus from
the lower arm, cubital segment and upper arm respectively were 58, 53 and 60 m/sec. Distal mo-
tor latency and compound muscle action potential (CMAP) amplitude were 2.5 m/sec and 8.6 mV.
Conduction to the first dorsal interosseous muscle showed motor nerve conduction velocities at the
lower arm, cubital segment and upper arm of respectively 59, 53 and 60 m/sec. Distal motor latency
and CMAP amplitude were 2.8 m/sec and 10.1 mV. Needle electromyography showed no abnormalities
in the abductor digiti minimi and first dorsal interosseous muscles in the left hand.

Because of findings on physical examination an ultrasound (US) was performed with special focus
on the left mid-arm. A ligamentous arcade of Struthers was detected 5.5 cm proximal to the medial
epicondyle with focal indentation of the ulnar nerve with swelling of the nerve proximally and distally
to the arcade, defined as an hourglass-sign. The cross-sectional surface area (CSA) of the ulnar nerve
was 7.1 mm? proximal to and 5.5 mm? at the level of arcade (Figure 1). Based on these results of US
a selective decompression of the ulnar nerve in the mid-arm could be performed.

The patient was operated under general anesthesia without the use of a Tourniquet . The site of
incision was marked, with the center 5.5 cm from the medial epicondyle, based on the preoperative
measurements of the US. A 5-cm incision was made 8 to 3 cm from medial epicondyle. The ulnar
nerve was identified distal to the tendinous arcade of Struthers and followed proximally. At the ex-
pected position, there was a clear compression of the ulnar nerve caused by the arcade that was
transected in a proximal direction to decompress the ulnar nerve (Figure 2). There were no intra-
operative complications. Postoperatively the patient’s symptoms improved with only occasional pain
(scored “2” on NRS). One year after surgery the pregabalin was decreased to 2dd 75 mg. US was re-
peated 3 months after decompression which shows a decreased CSA (5.7 mm?) proximal to the pre-
vious site of the arcade of Struthers (5.4 mm? at the level of the arcade). Strength on dynamometer
had increased to 31.5 kg on the left side 12 months after the surgery.
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Figure 1. Ultrasound (US) images obtained proximal to the elbow. A: transverse image obtained 5.5 cm proximal to the medial
epicondyle. The ulnar nerve (asterisk) passed under a tendinous arcade of Struthers (AS, white arrow) and was oval shaped.
B: transverse images obtained just proximal to the arcade of Struthers showed an increase in surface area of the ulnar nerve
(asterisk) compared with the level of the arcade.

Figure 2. Intraoperative photographs: A: shows the tendinous arcade connecting the medial part of the triceps and intermus-
cular septum. Jameson scissors have been used to lift up the arcade from the ulnar nerve. Clearly visible is the difference
between normal brachial fascia and the thicker arcade (the point of the scissors shine through at the brachial fascia, while the
arcade is more dense), B shows the indentation of the ulnar nerve after transection of the arcade of Struthers. Also, clearly
visible is the difference in vasa nervorum proximal and distal to the previous site of compression, compared to the previous
site of compression (in between white arrows) and the swelling of the nerve proximal and distal to this site (the skin was
retracted to show the proximal part of the ulnar nerve).

Discussion

This case report shows the added value of US in the detection of an arcade of Struthers. Our patient
had been evaluated at multiple centers at which the proximal compression site had not been detected
with EDX tests.

EDX testing of the ulnar nerve can be challenging. Even at the elbow segment, the most common
compression site, nerve conduction measurements are often normal in patients with symptoms sug-
gestive of an ulnar neuropathy (estimated sensitivity ranging from 38 to 89 %!3). Most centers follow
the AANEM guidelines on EDX testing for an ulnar neuropathy at the elbow.'* Since this guideline
does not include standard measurements of the ulnar nerve at the level of the mid-arm, a neuropathy
in this segment will often be missed. Experts have recommended that if EDX tests are negative for
an ulnar neuropathy at the elbow, US should be performed and include the entire length of the ulnar
nerve.'> However not all laboratories have systematically incorporated US into their neurodiagnostic
workup. Therefore, inevitably many cases will be missed, in which the ulnar neuropathy is not local-
ized at the elbow. As our case demonstrates an arcade should especially be investigated in patient
that had a trauma. The mechanism of injury may not necessarily be the direct impact, but can also
be caused by stretching of the ulnar nerve at the site of the arcade of Struthers, similar to the mech-
anism that has been proposed for ulnar nerve injury in the presence of an arcade of Struthers in base
players.'6-7 Moreover, careful physical examination should be performed, because, as in our case, a
positive Tinel sign on the inside of the mid-arm can also point to this potential compression site.
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In addition, our case shows the option of selective decompression of the ulnar nerve in the mid-
arm in the case of clear compression by an arcade of Struthers. In the literature, only a small number
of cases have been reported, in which with the ulnar nerve was selectively decompressed at this
site. Ochiai et al. in 1992 and 2000 reported two cases (out of 3 total) in which the ulnar nerve
was decompressed proximally to the sulcus, but in these cases the ulnar nerve was still exposed over
extended lengths (as can be observed from intra-operative pictures presented in these articles,”% pos-
sibly because the compression site pre-operatively had been detected with neurophysiologic analysis).
Nakajima also reported a case that was detected with EDX test.!® In that case an abrupt change in
CMAP was observed 7.5-10 proximal to medial epicondyle. An incision was made from 5 to 12.5 cm
above the medial epicondyle to decompress the nerve. Similar to the present case the ulnar nerve
had a swollen aspect proximal and distal to the indentation. In comparison to these cases, in our
case, a more focused decompression could be performed because the exact location had been deter-
mined pre-operatively with US (see Supplemental Figure 1), limiting the size of the incision. With
endoscopic procedures this size can be further reduced, because the arcade can be divided through a
2 cm incision placed over the distal end of the arcade.

In the literature, three other cases have been described in detail in which the arcade had been
detected with US preoperatively, including two cases previously reported by our group.”® In all
three cases the ulnar nerve, in addition to decompression at the level of the arcade, was decom-
pressed at the sulcus. Also, in other cases reported in the literature, including the surgical series
from Mackinnon decompression at the level of the arcade was performed after more distal proce-
dures, including decompression and transposition of the ulnar nerve.!! As mentioned by the authors
this requires removal of the tourniquet,’’ which probably is one of the reasons why the arcade is
not always detected. In the present case the arcade would not have been detected intraoperatively
if a tourniquet had been used (see Supplemental Figure 2). Moreover, if the arcade is not decom-
pressed, in transposition of the ulnar nerve this may lead to secondary compression at the level
of the arcade (even if this site initially was not the primary compression site). Because of the rea-
sons mentioned above, we prefer to perform US in all patients that undergo surgery for ulnar neu-
ropathy. Besides the arcade of Struthers, also other anatomical variations, such as the epitrochleoan-
coneus muscle, prominent head of the medial triceps and/or snapping of this part of the triceps, can
be detected with US.'3: In addition, variations of the arcade can be determined, including distinc-
tion between a tendinous versus a muscular arcade?® and other types that have been distinguished,
such as passage through the internal brachial ligament and passage through the medial intermuscular
septum.?!
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