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Pilot feasibility study of a simple regenerative peripheral

nerve interface designed to diminish cutaneous

dysesthesia after supraclavicular operations
Alexander Yang, MD, PhD,a,b and Robert W. Thompson, MD,a,c St. Louis, MO
ABSTRACT
Supraclavicular operations can be associated with postoperative cutaneous dysesthesia and hypersensitivity. Regener-
ative peripheral nerve interfaces, created by attaching the proximal end of a divided peripheral nerve into a viable muscle
target, can promote neurite regrowth and neuromuscular connections to help suppress painful nerve hyperactivity.
During 40 consecutive operations for neurogenic thoracic outlet syndrome, we demonstrated that division of at least one
of the superficial supraclavicular cutaneous sensory nerve branches was necessary in 98% of cases. We subsequently
developed a novel regenerative peripheral nerve interface for supraclavicular operations using the adjacent omohyoid
muscle and have described the technical steps involved in this procedure. (J Vasc Surg Cases Innov Tech 2022;8:287-92.)

Keywords: Cutaneous dysesthesia; Omohyoid muscle; Regenerative peripheral nerve interface; Supraclavicular nerve;
Surgical technique; Thoracic outlet syndrome
Supraclavicular operations are commonly performed
for arterial reconstruction, open repair of clavicle
fractures, and thoracic outlet syndrome (TOS).1,2 These
operations often require division of the supraclavicular
sensory nerves to provide sufficient operative exposure
and can, therefore, be associated with postoperative
cutaneous dysesthesia, hypersensitivity, neuralgia, or
painful neuromas in the distribution of the supraclavicu-
lar nerves.3-6

Regenerative peripheral nerve interfaces (RPNIs)
involve attachment of the proximal end of a divided pe-
ripheral nerve into a viable muscle target to promote
neurite regrowth and neuromuscular connections. This
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technique has emerged as a useful approach to help
suppress painful nerve hyperactivity and phantom
pain associated with neuromas, limb amputations,
and other surgical settings.7-9 We have described the
frequency with which division of the supraclavicular
nerves was necessary during operations for neurogenic
TOS and the development of a novel RPNI that takes
advantage of the adjacent omohyoid muscle.

METHODS
A total of 40 consecutive patients had undergone pri-

mary surgery of neurogenic TOS between February 15
and August 15, 2021, consisting of supraclavicular ante-
rior and middle scalenectomy, first rib resection, and
brachial plexus neurolysis, as previously described.1,2

During the initial development of subplatysmal flaps,
each of the three supraclavicular cutaneous nerve
branches was identified over the upper surface of the
clavicle, and intraoperative measurements were taken
of the distance between the sternal notch and each
nerve branch (Fig 1, A). The frequency with which divi-
sion of each nerve branch was necessary to allow for
satisfactory exposure for supraclavicular decompression
was determined. A method was then developed for cre-
ation of a supraclavicular nerve RPNI using the omo-
hyoid muscle as a viable target for nerve implantation
(Fig 1, B). The feasibility of this technique was subse-
quently evaluated in a subset of patients during supra-
clavicular decompression. All the patients provided
written informed consent for study participation with
approval by the institutional review board at our medi-
cal center.

RESULTS
In a retrospective review of 46 patients who had

undergone primary supraclavicular decompression for
287
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Fig 1. Drawings depicting the supraclavicular nerves and omohyoid muscle. A, The course of the three branches
of the supraclavicular cutaneous nerve is shown as they pass over the clavicle, with the sensory distribution
denoted by the shaded area. B, Illustration of an regenerative peripheral nerve interface (RPNI) created by
attachment of the supraclavicular nerve (intermediate and medial branches) to the free medial end of the
divided omohyoid muscle. SCM, Sternocleidomastoid muscle.
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neurogenic TOS during the 6-month period before the
present study (August 2020 to February 2021), we found
the incidence of peri-incisional cutaneous hypersensi-
tivity was 34% (mild, 30%; moderate, 4%) at the 1-month
follow-up office visit. The incidence of peri-incisional hy-
persensitivity had declined to 16% (mild, 6%; moderate,
6%; substantial, 4%) at 3 months and to 12% (mild, 4%;
moderate, 2%; substantial, 6%) at 6 months. These



Table I. Supraclavicular nerve measurementsa

Distance measured Mean 6 SE, mm Median, mm Range, mm

SN to SCM edge 61.0 6 1.7 60.0 37-80

SN to medial branch SCN 66.3 6 2.1 64.5 41-100

SN to intermediate branch SCN 81.6 6 2.4 82.0 45-120

SN to lateral branch SCN 99.8 6 3.0 100.0 64-155

Medial branch to intermediate branch SCN 5.3 6 1.2 5.0 0-25

Intermediate branch to lateral branch SCN 15.3 6 1.5 15.0 2-35

SCM, Sternocleidomastoid muscle; SCN, supraclavicular nerve; SE, standard error; SN, sternal notch.
aIntraoperative measurements were obtained in 40 consecutive patients undergoing supraclavicular decompression for neurogenic thoracic outlet
syndrome.

Table II. Division of supraclavicular nerves

Nerves divided Patients, No. (%)

Medial branch 33 (82)

Intermediate branch 38 (95)

Lateral branch 9 (23)

Medial branch alone 1 (2)

Intermediate branch alone 4 (10)

Lateral branch alone 0 (0)

Medial and intermediate branches 32 (80)

Intermediate and lateral branches 2 (5)

Medial, intermediate, and lateral branches 7 (17)

None 1 (2)
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findings reinforce the potential value of a novel method
to reduce cutaneous hypersensitivity after supraclavicu-
lar operations.
We initially assessed the frequency with which RPNI

might be applicable to supraclavicular operations in a
series of patients undergoing treatment of neurogenic
TOS by obtaining intraoperative measurements of the
location of the supraclavicular nerve branches. Using
the middle of the sternal notch as an anchor, the dis-
tance between the sternal notch and each nerve branch
was measured as it passed over the upper surface of the
clavicle (Table I). We subsequently found that to obtain
satisfactory exposure for thoracic outlet decompression,
it was necessary to divide one or more of the supracla-
vicular nerve branches in 98% of the patients (Table II).
Because the omohyoid muscle traverses the supracla-
vicular space and is normally divided during supracla-
vicular decompression, we considered using the
medial portion of this muscle as a potential target for
creation of a supraclavicular nerve RPNI (Fig 2). The
technique developed is performed as follows. First, dur-
ing the initial creation of the subplatysmal flaps, the
three supraclavicular cutaneous nerves passing over
the top of the clavicle are identified and the upper
end of the nerves to be divided are marked with silk lig-
atures until the end of the procedure. Second, during
lateral mobilization of the scalene fat pad, the lateral
portion of the omohyoid muscle is divided while preser-
ving the viable medial portion. Third, on completion of
the procedure, the scalene fat pad is reattached to the



Fig 2. Operative photographs depicting a right-sided procedure, viewed from the right side of the patient. A, A
supraclavicular incision is created from the lateral border of the sternocleidomastoid muscle to the edge of the
trapezius muscle (dashed white lines), approximately one fingerbreadth above the clavicle (solid white line). B,
Subplatysmal flaps are created above and below the incision line. C, The three branches of the supraclavicular
sensory nerve are shown as they pass vertically from the neck across the clavicle, superficial to the scalene fat
pad. Nerves that need to be divided to obtain surgical exposure (typically the medial and intermediate
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edge of the sternocleidomastoid muscle, and the viable
medial portion of the omohyoid muscle is secured to an
appropriate site on the surface of the scalene fat pad
with 5-0 polypropylene sutures. Fourth, the divided
supraclavicular cutaneous nerves are traced and mobi-
lized superiorly to divide the nerves at a level suitable
for muscle attachment. Finally, a tension-free attach-
ment is created between the epineurium of the free
proximal end of the divided supraclavicular cutaneous
nerves and the center of the viable medial end of the
omohyoid muscle, using several 6-0 polypropylene
sutures.
This RPNI technique was assessed in a pilot study of

20 patients and found to be uniformly feasible. In
each case, lateral division of the omohyoid muscle dur-
ing the initial mobilization of the scalene fat pad pro-
vided an ample length of viable muscle 5 to 20 mm
in diameter for secure and tension-free attachment
to the scalene fat pad, adjacent to the edge of the ster-
nocleidomastoid muscle. The divided supraclavicular
nerves were easily dissected to a more proximal level,
with a diameter of 2 to 4 mm and sufficient flexibility
to attach to the omohyoid muscle without tension.
When the medial and intermediate branches were
both divided, proximal dissection to their common
nerve origin provided a nerve of more suitable size for
muscle attachment. Finally, this technique added no
more than 10 to 15 minutes to the operating time at
the end of the procedure, just before wound closure,
making it easily adaptable to thoracic outlet decom-
pression operations.

DISCUSSION
In the present study, we found that some degree of

cutaneous hypersensitivity occurred in w35% of pa-
tients at some point during follow-up after supraclavic-
ular decompression for neurogenic TOS. We also
confirmed that division of one or more of the supracla-
vicular nerve branches will be necessary in almost all
cases, indicating that applicability of an RPNI to help
prevent cutaneous dysesthesia in these operations
supraclavicular nerve branches) are tagged with ligatur
identified during detachment and rotation of the scalene
line of division of the omohyoid muscle is shown (dashed
been completed, the scalene fat pad is rotated back to
reattached to the edge of the sternocleidomastoid mu
previously divided supraclavicular nerve branches (whit
proximally. F, The omohyoid muscle is attached to the
preserving the viable free end of the muscle. Avoiding ten
epineurium of the free divided end of the supraclavicular
the omohyoid muscle to create the regenerative periphe
gular vein; SCM, sternocleidomastoid muscle.
would be wide. This technique would also potentially
apply to other supraclavicular procedures, such as arte-
rial reconstruction.
Because the omohyoid muscle has only a minor func-

tional role, it is considered expendable and is usually
divided in anterior neck operations.10 Thus, it can pro-
vide an ideal target for use as a vascularized muscle
flap in the creation of an RPNI. In the simple technique
we have developed, the medial end of the divided omo-
hyoid muscle is preserved, with any devascularized
muscle easily excised at the end of the procedure to
ensure that only viable muscle is used for nerve
attachment.
The supraclavicular RPNI we have described was per-

formed in a pilot study with uniform technical success,
demonstrating the simplicity, ease, and feasibility of
this technique in supraclavicular operations. We found
an ample length of viable omohyoid muscle in all cases,
with no cases in which the length of the nerve was insuf-
ficient to comfortably reach the omohyoid muscle edge.
We found that creation of the RPNI does not require an
operating microscope, although 2� to 3� loupe magnifi-
cation is helpful. Also, this technique only added
w10 minutes to the operative time. Although we were
unable to assess efficacy in this pilot study, the approach
we developed will subsequently allow for further evalua-
tion in a prospective controlled study with adequate
follow-up, in which we can assess the effectiveness of
this technique in preventing postoperative dysesthesia.
CONCLUSIONS
We have described a novel technique to create an RPNI

during supraclavicular operations using the adjacent
omohyoid muscle that is simple, uniformly feasible, and
efficient and could help to diminish periclavicular skin
hypersensitivity following these procedures.

The authors are grateful to Timothy H. Phelps, MS, FAMI
(Johns Hopkins University School of Medicine, Baltimore,
MD), for preparing the drawings for our study.
es for later identification. D, The omohyoid muscle is
fat pad to expose the underlying scalene triangle. The
white line). E, Once the decompression procedure has
its native position to cover the brachial plexus and

scle, maintaining the omohyoid muscle in view. The
e circles) are cleared of adherent tissue and traced
surface of the scalene fat pad to prevent retraction,
sion, fine polypropylene sutures are used to attach the
nerves to the midportion of the viable divided end of
ral nerve interface (RPNI; white circle). IJV, Internal ju-
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