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Case Report

Application of Ultrasonography in the Diagnosis and
Treatment (5% Dextrose Hydrodissection) for
Entrapment of Spinal Accessory Nerve: A Case Report

Tien-Lee Hsieh', Wei-TingWu?, Chun-Ping Wang', Liang-Chun Chien!, Lin-Fen Hsieh®

1Department of Physical Medicine and Rehabilitation, Shin Kong Wu Ho-SuMemorial Hospital, Taipei;
’Department of Physical Medicine and Rehabilitation, National Taiwan University Hospital, Bei-Hu Branch, Taipei.

The anatomical structure of the neck area is exceedingly complex; thus, cervical nerve damage
during surgical procedures is not uncommon. A 25-year-old woman underwent excisional biopsy for neck
lymphadenopathy. The patient reported left upper back pain and left shoulder weakness 1 day after the
surgery. Physical examination revealed weakness of the left upper trapezius muscle and winging of the
left scapula. A nerve conduction study indicated decreased compound muscle action potential amplitude
on stimulation of the left spinal accessory nerve (SAN); electromyography also revealed denervation
changes with the presence of voluntary motor unit action potentials in the left upper trapezius muscle.
The findings indicated an incomplete SAN injury. A musculoskeletal (MSK) ultrasound found adhesion
between the SAN and the surrounding scar tissue. In addition to conventional physiotherapy, the authors
performed ultrasound-guided hydrodissection of the left SAN with 5% glucose. Subsequently, the patient
exhibited considerable improvement. In this case report, the authors demonstrate the use of MSK ultra-
sound for the diagnosis and treatment of peripheral nerve entrapment in the cervical region after an
iatrogenic event. ( Tw J Phys Med Rehabil 2022; 50(2): 153 - 158 )
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cancer. Other causes include blunt or penetrating cervical

.| INTRODUCTION . trauma, neck stretch injury, weight handling, or tumor
compression.? SAN injury results in trapezius and/or

The spinal accessory nerve (SAN) is commonly in-  sternocleidomastoid (SCM) weakness and atrophy, scapu-
jured during surgeries such as cervical lymph node biopsy lar dyskinesia, impairment of shoulder abduction, and

or excision, neck tumor resection, carotid endarterectomy, neck or shoulder pain. Diagnosis of SAN injury is typi-
or cervicofacial lift. In Taiwan, the most common cause of cally confirmed through electromyography (EMG) and
cervical accessory nerve injury is cervical neck lymph  nerve conduction study (NCS). In recent years, muscu-
node dissection and radiation therapy for head and neck  |oskeletal ultrasound has become more common in clini-
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cal diagnosis. High-resolution ultrasound can be used to
identify SAN from the cervical nerve plexus, visualize
branches that innervate the trapezius muscle, and detect
SAN lesions in the nerve’s course in the posterior neck
region.®™ In addition, ultrasound-guided hydrodissection
of the injured nerve can be performed safely and precisely.

The current patient has provided written informed
consent for the publication of case details and images.
Because no identifiable information is used in this case
report, the requirement of institutional review committee’s

approval was waived.

i

A 25-year-old woman underwent excisional biopsy
for left cervical lymphadenopathy, and the pathologic
study revealed a benign lesion. However, the patient
reported left upper back pain and left shoulder weakness 1
day after the surgery. One month later, the patient was
transferred to our clinic for further evaluation and reha-
bilitation.

Physical examination revealed weakness (manual
muscle test: grade 3+) and atrophic change of the left
upper trapezius muscle and winging of the left scapula.
NCS revealed decreased amplitude of the compound
muscle action potential (CMAP) of the left SAN (left:
0.7mV, right: 2.8mV), and prolonged distal motor latency
(left side: 4.45ms, right side: 1.33ms). EMG of the left
upper trapezius muscle revealed signs of denervation,
increased proportion of polyphasic potentials, and de-
creased recruitment; however, we recorded voluntary
motor unit action potential (MUAP) (Table 1). EMG
studies of other muscles indicated an increased proportion
of polyphasic potentials in the left sternocleidomastoid
and left C4 paraspinal muscles, whereas the left levator
scapulae and left rhomboideus major were unremarkable.

Under the impression of SAN injury, we performed
musculoskeletal ultrasound examination for the investiga-
tion. The right spinal accessory nerve is located between
sternocleidomastoid muscle and levator scapula muscle in
its short-axis and long axis view (Figure 1A and 1B) under
ultrasound. Compared to the contralateral side, the ultra-
sound image revealed swelling in the left SAN and the
loss of its architecture beneath the hypoechoic scar tissue
in the subcutaneous layer (Figure 2A, 2B, 2C).

CASE REPORT

During functional examination, she had scapula
winging on shoulder abduction from 0 to 90 degrees, with
shoulder shrugging and limited ROM to 90 degrees.
During manual muscle test for shoulder girdle region,
poor muscle power was noted in the left upper, middle
trapezius, and left serratus anterior. Therefore, the patient
received physical therapy, including heat therapy; func-
tional electric stimulation to the left trapezius, infraspina-
tus, supraspinatus, anterior deltoid, and middle deltoid;
ball massage; stretching exercises of left serratus anterior
and proximal part of upper trapezius; left shoulder range
of motion (ROM) exercises; and resistance training of
infraspinatus, rhomboid, biceps, supraspinatus, upper
trapezius, middle trapezius, and lower trapezius muscles 3
times a week for 6 weeks. However, after 1 month of
physical therapy, the patient exhibited only minimal
improvement. Thus, we performed ultrasound-guided
perineural injection (hydrodissection) of the left SAN and
the scar tissue in its short-axis through in-plane approach
from posterior to anterior of the neck. The injectate was
10ml 5% dextrose (1ml 50% glucose, 8ml normal saline
and 1ml 1% lidocaine solution). The injection repeated
monthly for 3 sessions (Figure 2D). One month after the
first injection, the patient exhibited considerable im-
provement in terms of symptoms and shoulder function.
The patient had active ROM of left shoulder flexion of
125°to 180° and left shoulder abduction of 90° to 180°.
Muscle power in left shoulder abduction and the left upper
trapezius also improved from poor to good. Thus, a
follow-up NCS of the left SAN was performed and
revealed improvement of the electrophysiological pa-
rameters regarding the amplitude and onset latency of the
CMAP (Tablel), while physical examination 7 months
later showed left shoulder ROM and muscle power return
to normal with no deformity.

[l

[l

The estimated incidence rate of SAN injury was 3%
to 8%.% During full shoulder abduction, the thoracic
spine extends 10-15 degrees naturally. However, trapezius
weakness may reduce the magnitude of this thoracic
extension, thus indirectly distort overall scapulothoracic
kinematics. The SAN injury causing SCM and trapezius
muscle atrophy may also relate to compensatory hyper-
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trophic change of other shoulder muscles. The serratus
anterior muscle, if unopposed due to the weakness of
trapezius will excessively protract the scapulothoracic
joint, allowing the patient unable to flex the shoulder
above the head.™ However, the typical pattern of SAN
palsy related scapular lateral winging is the scapular
moving lateral and downward; and the patient will have
difficulty of pure frontal plane shoulder abduction.%-%%!
The treatment for complete SAN injury includes sur-
gical nerve exploration, nerve repair, nerve grafting, or
dynamic muscle transfer, whereas conservative treatment
is indicated for partial nerve injuries. However, conserva-
tive management has not revealed consistent benefits.!*%)
The failure of conservative treatment is largely due to
inadequacy in strengthening the surrounding muscle
groups to compensate for the weakness of the upper
trapezius. If adequate functional recovery is not observed
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after conservative treatment for a minimum of 1 year,
further conservative treatment is unlikely to be benefi-
cial.*?

Hydrodissection of the nerve involves injecting fluid
into spaces around the nerve to dissect the surrounding
tissue adhesions. This procedure has been proven to have
favorable outcomes in treating entrapment neuropathies,
such as carpel tunnel syndrome, cubital tunnel syndrome,
and lateral femoral cutaneous nerve entrapment.*®! Using
5% dextrose solution on peripheral entrapment was
proved to have pharmacological, mechanical effects, such
as downregulation of several pain pathway and remobili-
zation of the compressed nerve by separating from adhe-
sion. Possible neuroregeneration may subsequently
developed.™ However, to date, no study has reported the
use of hydrodissection for SAN injury.

Table 1. Nerve conduction study results of the spinal accessory nerve

SAN Stimulation site

Recording site

Latency (ms) CMAP amplitude (mV)  Area (mVms)

1 month after injury Left lcm posterior to the SCM at

the level of upper margin of

Upper trapezius, 5cm 445 0.7 5.56

lateral to C7 spinous

the thyroid cartilage process
right As above As above
3 months after injury  Left As above As above
right As above As above
5 months after injury  Left As above As above
right As above As above
7 months after injury  Left As above As above
right As above As above

1.33 2.8 19.61
1.72 0.9 5.52
1.72 2.8 211
1.56 1.0 9.43
1.56 1.9 26.37
1.56 3.0 21.79
1.95 2.5 20.24

CMAP: compound muscle action potential
SCM: Sternocleidomastoid muscle
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Figure 1. Ultrasonography of the right spinal accessory nerve (white arrow) in its short-axis (A) and long axis (B). SCM,
sternocleidomastoid muscle; LS, levator scapula muscle.
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Figure2. (A)(B) Longitudinal scan of the left spinal accessory nerve (SAN) (white arrow and solid white line). The swell-
ing of the SAN is 3 to 5 mm away from the scar tissue (black arrow and dashed white line), suggesting compres-
sion-induced retrograde swelling of the SAN. Unlike direct injury, where the swelling or neuroma is formed right beneath
the scar, the left SAN is partially damaged because of scar adhesion after surgery. (C) Transverse scan along the left SAN
revealed adhesion between the left SAN and the surrounding tissue of the surgical scar. The swollen SAN is in the poste-
rior cervical triangle, which is located posterior to the SCM and anterior to the trapezius muscle. (D) Hydrodissection of
the SAN was performed under ultrasound guidance (transverse scan, in-plane approach, posterior to anterior). SCM,

sternocleidomastoid muscle; LS, levator scapula muscle.

Our patient presented with weakness, decreased
CMAP amplitude, and the presence of denervation
changes and voluntary MUAPS in the left upper trapezius,
indicating an incomplete SAN injury. In addition to the
patient undergoing local massage, functional electric
stimulation, stretching and strengthening exercises, and
motor control exercise for scapular muscles, the authors
performed 3 sessions of ultrasound-guided hydrodissec-
tionon the left SAN by using 5% dextrose solution; the
patient exhibited considerable improvement shortly after
the first injection. The NCS also indicated substantial
improvement in onset latency and CMAP amplitude of
the left SAN in follow-up studies.

[ ] CONCLUSION [ ]

High-resolution musculoskeletal ultrasound may
help practitioners define the lesion of the SAN injury as
well as complement EMG and NCS for the diagnosis of
SAN injury. In addition, ultrasound-guided hydrodissec-
tion of the injured nerve may improve the treatment
outcome.

[ ] DISCLOSURE [ ]

No conflicts of interest existed. No funding was re-



ceived.

. Yoon JR, Kim YK, Ko YD, et al. Spinal Accessory
Nerve Injury Induced by Manipulation Therapy: A
Case Report. Ann Rehabil Med 2018;42:773-6.

. Wills AJ, Sawle GV. Accessory nerve palsies. Pract
Neurol 2010;10:191-4.

. Canella C, Demondion X, Abreu E, et al. Anatomical

REFERENCES

study of spinal accessory nerve using ultrasonography.

Eur J Radiol 2013;82:56-61.

. Mirjalili SA, Muirhead JC, Stringer MD. Ultrasound
visualization of the spinal accessory nerve in vivo. J
Surg Res 2012;175:e11-6.

. Aranyi Z, Csillik A, Dévay K, et al. Ultrasonographic
demonstration of intraneural neovascularization after
penetrating nerve injury. Muscle Nerve 2018;57:
994-9.

. Cacciavillani M, Salvalaggio A, Briani C. Comment
on diagnosis of uni-lateral trapezius muscle palsy: 54
cases. Muscle Nerve 2017;56:E24.

. Shen J, Chen W, Ye X, et al. Ultrasound in the man-
agement of iatrogenic spinal accessory nerve palsy at
the posterior cervical triangle area. Muscle Nerve
2019;59:64-9.

. Restrepo CE, Tubbs RS, Spinner RJ. Expanding what

10.

1L

12

13.

4

15,

Ultrasound for Spinal Accessory Nerve 157

is known of the anatomy of the spinal accessory nerve.
Clin Anat 2015;28:467-71.

. Morris LG, Ziff DJ, DeLacure MD. Malpractice

litigation after surgical injury of the spinal accessory
nerve: An evidence-based analysis. Arch Otolaryngol
Head Neck Surg 2008;134:102-7.

Didesch JT, Tang P. Anatomy, Etiology, and Man-
agement of Scapular Winging. J Hand Surg Am 2019;
44:321-30.

Johal J, lwanaga J, Tubbs K, et al. The Accessory
Nerve: A Comprehensive Review of its Anatomy,
Development, Variations, Landmarks and Clinical
Considerations. Anat Rec (Hoboken) 2019;302:620-9.
Martin RM, Fish DE. Scapular winging: anatomical
review, diagnosis, and treatments. Curr Rev Muscu-
loskelet Med 2008;1:1-11.

Wu YT, Chen SR, Li TY, et al. Nerve hydrodissection
for carpal tunnel syndrome: A prospective, random-
ized, double-blind, controlled trial. Muscle Nerve
2019;59:174-80.

Wu YT, Wu CH, Lin JA, et al. Efficacy of 5% Dex-
trose Water Injection for Peripheral Entrapment Neu-
ropathy: A Narrative Review. 2021; 22:12358.
Donald N.Kinesiology of the Musculoskeletal System:
Foundations for Rehabilitation, 3rd Edition. Elsevier;
2016. p.155.



158 Tw J Phys Med Rehabil 2022; 50(2): 153 - 158

BERPEHBIMEREZEKRER - BXERS

WAN REUED ERT' WAL #HEE

LRI A R
AABBILES B ERE

R RCRRSALA ~ AP EAR TR AEBARS BB A LB SR SR FIRAA GG ERE D REE
WERFENGBGONZHREL - 25 RAMBEMBREMARH 2 XH)WIER > BEMKERE
WEZHREERN - R —RARELBEARRERESN » FBEERALEHFTNNA TR L2
IR R AP (winged scapula) - 4 4214 9 4k & 48 3L {1 3 e &1 4% 42 (spinal accessory nerve)#f &AL K $1F & 12
% (compound muscle action potential)3gk hg 4k A8 T T 96% > {2 E B & 3.34 1% - T REEBRA
447 A H£4b4& (denervation) L £ > % 48 Jk 38 Ao LAY #X Z F M (reduced recruitment) » {2 & =T {4 :8] 3| £
B E VLT 20k o A 848 3L % l(sternocleidomastoid)fr 5 v A £ LA LA £ A8k L F3E de
R - REEREEREP A GRRE B METFHERERA GRS LELFTHER - DB &
LA EMB AP RS SAARE G0 R 15 2B R AR ARG -

JRAIE TG R ) R IR BEE - MBEE—BABEDSRIERR A LR E o BR—
18 A # 4 T A2 5 8 5140 & A £ 4ir(hydrodissection) » & A —k » £ =R - AARTESHE—EA > A
JEAR >~ DR BB BB KRR E - B ERE R T LA HARE -

BRATE LA ~ B RS ~ AR TR TN RBG NS R GRS - (G BRER
2022 ; 50(2) : 153 - 158)

RA$2EA : 4V & A7 £ 47 (hydrodissection) » % #t &) 7% 4& (accessory nerve) » #2 3 (ultrasound) » AL &
(electromyography) » 4 %&4% ¥ (nerve conduction study)
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