
Long thoracic nerve (LTN) neuropathy occasionally oc-

curs in young people involved in various sports [1]. The 

LTN arises from the cervical roots (C5–C7) and innervates 

the serratus anterior (SA) muscle [2]. Scapular winging is 

the landmark manifestation of LTN neuropathy and may 

develop after an accidental injury [3]. However, LTN neu-

ropathy can also occur without scapular winging and spe-

cific magnetic resonance imaging (MRI) findings [4]. Here-

in, we report a case of an 18-year-old male with LTN neu-

ropathy successfully treated with an SA plane block and ul-

trasound (US)-guided hydrodissection. 
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Background: Long thoracic nerve (LTN) neuropathy occasionally occurs in young people 
who engage in various sports. It may have a traumatic or non-traumatic etiology. The land-
mark manifestation of LTN neuropathy is scapular winging; however, it can also occur with-
out scapular winging and specific magnetic resonance imaging findings. 

Case: An 18-year-old male complained of right-sided lateral chest pain for 7 months. He 
was treated with medication, trigger point injection, and physical therapy but showed no im-
provement. Electromyelogram findings suggested LTN neuropathy in the right lateral chest. 
We performed a serratus anterior (SA) plane block with ultrasound (US)-guided hydrodissec-
tion and achieved pain relief. 

Conclusions: We report the successful treatment of LTN neuropathy with an SA plane block 
and US-guided hydrodissection. 

Keywords: Chest pain; Muscles; Nerve block; Nerve compression syndromes; Peripheral 
nerves; Ultrasonography.

CASE REPORT 

Written informed consent for the procedure and publica-

tion of this report was obtained from the patient. An 18-year-

old male with a height of 173 cm and weight of 50 kg was ad-

mitted to our hospital for the management of right-sided lat-

eral chest pain. A more detailed history revealed that the 

pain originated 7 months prior when the patient performed 

repetitive push-ups. The patient was treated with analgesic 

medication, trigger point injection, and physical therapy for 

approximately 4 weeks in the rehabilitation department but 

was referred to our pain clinic because his symptoms did 
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not improve. Blood test results (complete blood cell count, 

erythrocyte sedimentation rate, and C-reactive protein), 

chest radiography, and electrocardiogram (ECG) findings 

were normal. MRI of the right shoulder revealed no abnor-

mality. The patient complained of pain in the distal part of 

the right shoulder and the right lateral side of the chest. Ad-

ditionally, the patient complained of weakness in the right 

upper arm. On physical examination, there was a tender 

point in the pectoralis muscle area at the fifth rib and 

mid-axillary line. The symptom was provoked when the pa-

tient tilted his head away from his right arm and raised his 

right arm overhead. Furthermore, right-sided shoulder flex-

ion (90˚) and abduction (120˚) were reduced compared to 

left-sided shoulder flexion (160˚) and abduction (180˚). Oth-

er ranges of shoulder motion and motor function testing 

were normal, and a winged scapula was not observed on the 

right side. The patient’s pain score on a visual analog scale 

(VAS; 0: no pain, 10: maximal pain) was 6. We performed a 

trigger point injection on the tender point in the right chest. 

However, the patient showed improvement in symptoms 

only 2 days after the injection. We then performed electro-

myelography (EMG). The EMG findings suggested LTN neu-

ropathy in the right upper chest, which supported the find-

ings of the physical examination. We suspected an injury of 

the LTN. 

Since the LTN usually innervates a single muscle, the SA, 

we planned an SA plane block with US-guided hydrodissec-

tion. We explained the procedure and its benefits to the pa-

tient. After positioning the patient in the lateral decubitus 

position and ensuring a sterile operative field, we placed the 

linear probe (10–12 Hz) on the sagittal plane view for US 

scanning. Under real-time US guidance, we performed an 

SA plane block with hydrodissection. We selected the tender 

point above the fifth rib at the mid-axillary line as the needle 

insertion site. The needle was introduced in-plane from su-

pero-anterior to postero-inferior. The needle tip was placed 

above the SA muscle. After identifying the fifth rib on the 

mid-axillary line, we were able to locate the SA, latissimus 

dorsi, and intercostal muscles on sagittal plane views. We 

placed a 25-G, 50-mm needle in the plane between the SA 

and latissimus muscle (Fig. 1). We injected 20 ml of bupiva-

caine 0.125% with triamcinolone 20 mg above the SA mus-

cle, following a 1 ml test dose. The patient tolerated the pro-

cedure well with virtually no discomfort. We closely ob-

served the patient’s peripheral oxygen saturation, ECG, and 

blood pressure for 30 min following the block. After 30 min, 

his VAS score decreased to 3. We repeated the SA plane 

block after 7 days, and his VAS score decreased to 2. The pa-

tient was reviewed after 1 week and 1, 2, and 3 months later. 

The patient had almost complete pain relief, with VAS pain 

scores of 0 or 1 during this period. In addition, the full range 

of shoulder motion returned without any functional limita-

tions. 

DISCUSSION 

The LTN mainly arises from the C5–C7 nerve roots and 

sometimes from the C4 and C8 nerve roots [2,5]. The first 

two nerve roots, C5 and C6, form a superior trunk on the 

middle scalene muscle and join C7 to form the inferior 

trunk, which travels dorsally to the brachial plexus and the 

anterolateral portion of the chest wall. The LTN gradually 

travels toward the mid-axillary line beside the lateral thorac-

ic artery [6]. Furthermore, the LTN divides into several 

branches to innervate the SA muscle, which makes clear vi-

sualization of the distal LTN more challenging. The LTN 

travels from the neck to the truncal region and is susceptible 

to direct trauma because of its long course and superficial 

location. LTN entrapment can occur between the middle 

and posterior scalene muscles, the first rib, the clavicle and 

the second rib, the second rib and the coracoid (under the 

pectoralis minor muscle), the inferior angle of the scapula, 

or an inflamed bursa along the course of LTN [6]. In this 

case, the tender point exited the pectoralis muscle at the 

Fig. 1. Ultrasound image obtained during a serratus plane block 
and hydrodissection. The arrowheads indicate the direction of 
the needle. The needle is directed from the fourth rib to the fifth 
rib. The tip of the needle is above the serratus anterior muscle. 
Ld: latissimus dorsi muscle, SA: serratus anterior muscle, IC: 
intercostal muscle.
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fourth or fifth rib and mid-axillary line in the travel path of 

the nerve. Therefore, we selected the tender point as the in-

jection site. 

The LTN innervates the SA muscle, which originates from 

the first to ninth rib and inserts onto the superior angle, ver-

tebral border, and inferior angle of the scapula [2]. The SA 

muscle plays an important role in shoulder function. It sta-

bilizes the shoulder during arm elevation by fixing the scap-

ula and allowing for scapular upward rotation [4]. In this 

case, the patient demonstrated limitations in flexion (90˚) 

and abduction (120˚) of the right shoulder. After the SA 

plane block with hydrodissection, his right shoulder’s flex-

ion and abduction were restored to normal ranges, and his 

pain reduced.  

There are several causes of LTN palsy, which can be trau-

matic or non-traumatic; the most common injury to the LTN 

is either trauma or sports-related [6]. Most traumatic injuries 

are caused by blunt trauma, such as sudden compression or 

twisting of the shoulder, which is usually due to nerve trac-

tion. Athletic postures such as the athlete’s head rotating 

away from the arm, raising the arm, throwing a ball, and 

spiking or serving a volleyball may cause injury [6,7]. 

Non-traumatic injuries include viral illness (such as polio-

myelitis), allergic drug reaction, drug overdose, toxic expo-

sure, muscular dystrophy, facioscapulohumeral muscular 

dystrophy, C7 radiculopathy, and aortic coarctation [1,6]. 

Considering the above-mentioned causes, accurate histo-

ry-taking is the key to a correct diagnosis. In this case, the 

cause of LTN palsy may be sports-related blunt trauma 

caused by frequent push-ups. LTN palsy is thought to be 

caused by nerve traction between the fixed points of the sca-

lene muscle and the lower part of the SA muscle. 

Patients with LTN injury usually complain of pain or dis-

comfort in the affected shoulder, neck, and scapular area. 

Symptoms are usually exacerbated by activity, such as tilting 

the head away from the affected arm and elevating the af-

fected arm. Affected individuals experience shoulder weak-

ness and decreased performance in sports activities [6]. In 

the early stages, only mild pain may occur during activity; 

however, if the patient complains of severe pain, further 

evaluation should be performed to rule out diseases such as 

neuritis [4,6]. The pain usually subsides within several 

months, with a typical sign left. The typical sign of SA muscle 

paralysis is a winged scapula, which can be witnessed by 

others when the patient is sitting on a chair. The affected 

scapula is lifted superiorly and toward the spine at rest. 

When patients flex both arms to a level parallel to their 

shoulders or use both arms to push a wall, the scapular 

winging becomes more remarkable [4,6]. Indeed, scapular 

winging is the landmark manifestation of LTN neuropathy 

[3]. However, a winged scapula does not always appear in 

LTN palsy, as in this case. Accurate diagnosis of LTN palsy is 

based on physical examination, including neurological test-

ing, and a fundamental understanding of the anatomy. EMG 

is the gold standard for the diagnosis of LTN palsy. However, 

EMG findings do not predict the functional outcome of LTN 

neuropathy [8]. Even in severe injuries, clinical function may 

be restored. Traumatic LTN neuropathy is associated with a 

poor prognosis compared to idiopathic neuropathy [8]. 

SA muscle denervation may be seen on MRI, but owing to 

the small size of the LTN, abnormalities are often missed; 

however, an abnormal LTN may occasionally be identified 

on high-resolution MRI [9,10]. In this case, we did not find 

any abnormalities of the LTN on MRI, whereas EMG helped 

diagnose LTN palsy. 

The differential diagnosis of LTN injury includes cervical 

disc disease, brachial plexitis, rotator cuff tendinitis or tear, 

adhesive capsulitis, degenerative arthritis of the glenohu-

meral joint, degenerative arthritis of the acromioclavicular 

joint, glenohumeral instability, and thoracic outlet syn-

drome [6]. We ruled out other causes using plain radio-

graphs of the cervical spine and shoulder, EMG findings, 

and physical examination. The neurologic causes of scapu-

lar winging are LTN injury, spinal accessory nerve injury, 

and dorsal scapular nerve injury [4,6]. Because of its subcu-

taneous location, the spinal accessory nerve is quite suscep-

tible to injury. Spinal accessory nerve injury may result in at-

rophy or paralysis of the trapezius muscle, producing scapu-

lar winging clinically [6]. The trapezius muscle is a large 

muscle that allows for shrugging of the shoulders as well as 

scapular retraction, stabilization, and rotation. Thus, injury 

to the spinal accessory nerve can result in scapular winging 

with the arms in abduction rather than forward elevation. 

Patients with spinal accessory nerve injury typically have an 

asymmetric neckline because of the atrophic trapezius and 

drooping of the shoulder girdle. However, we did not ob-

serve the appearance described above in this case. Dorsal 

scapular nerve injury is characterized by pain along the me-

dial border of the scapula that radiates to the lateral surface 

of the upper extremities and causes weakness of the rhom-

boid and/or levator scapulae muscles [11]. Patients with 

dorsal scapular nerve injury usually complain of ill-defined 

shoulder pain and dysfunction, with different degrees of 

functional impairment. The dorsal scapular nerve mainly 
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originates from the fifth cervical nerve root and can become 

entrapped in the scalenus medius muscle, resulting in 

rhomboid paralysis. Symptoms of dorsal scapular nerve in-

jury can be resolved by decompressing the dorsal scapular 

nerve by transecting the scalene muscles. In this case, the 

tender point was not found in the driving part of the spinal 

accessory nerve and dorsal scapular nerve. We also found 

no trapezius palsy or rhomboid palsy. Further, no abnormal-

ities were found on EMG examination of the spinal accesso-

ry nerve and dorsal scapular nerve. 

LTN palsy usually recovers within 24 months of conserva-

tive treatment, such as rest, non-steroidal anti-inflammato-

ry drugs, and physical therapy, including an exercise pro-

gram [4,6,7]. However, young patients often require active 

treatment for rapid improvement. Therefore, an SA plane 

block with US-guided hydrodissection, combined with con-

servative treatment, can help patients return to daily activi-

ties more quickly and improve symptoms. The patient in 

this case presented with moderate pain and limitation of 

shoulder flexion and abduction, but no scapular winging. 

This may be the reason that the patient experienced imme-

diate pain relief and recovered within a relatively short time. 

In patients with more severe symptoms, such as scapular 

winging or severe limitation of shoulder motion, the effect 

of SA plane block with US-guided hydrodissection may be 

insufficient. In this case, we believe that trauma resulting 

from overuse and strenuous exercise of the shoulder pro-

duced LTN neuropathy. Mondelli et al. [12] reported that 

only non-traumatic causes were associated with a full or 

good recovery. However, we achieved good results using 

the SA plane block with US-guided hydrodissection and be-

lieve that this could be a good therapeutic option for LTN 

neuropathy. 

In the management of LTN palsy, it is important to advise 

patients to avoid activities involving the affected extremity 

[4,6]. In the acute stage, pain reduction is the major goal, 

and it is important to modify activities so as not to exacer-

bate the injury. In the intermediate stage, the pain often 

subsides as the nerve begins to heal. In the late stage, the SA 

muscle becomes stronger and shoulder movements im-

prove. Avoiding overstretching the shoulder and gradually 

increasing activities will help recovery [4,6]. If the symptoms 

persist, corrective surgery may be needed [4,6,7]. 

US-guided hydrodissection of the peripheral nerve is an 

effective and safe technique [13–15]. Hydrodissection of a 

nerve improves its kinematic properties and relieves entrap-

ment. During entrapment, the morphology of the nerve 

changes, resulting in an alteration/interruption of the flow of 

axoplasm with eventual fibrosis, increased caliber of the 

nerve proximal to the site of entrapment, and flattening at 

the site of entrapment [13,14]. In US-guided hydrodissec-

tion, a fluid is injected to separate the nerve from the sur-

rounding structures, which is believed to constrict or irritate 

the nerve either during movement or at rest. Real-time US is 

usually the preferred imaging technique in nerve hydrodis-

section to guide needles and fluid injection. Traditionally, 

the fluid used for hydrodissection is a large volume of 0.9% 

normal saline or 5% dextrose [15]. Additionally, a small vol-

ume of steroid and local anesthetic solution is injected to re-

duce pain. 

In conclusion, we report the successful treatment of LTN 

neuropathy with an SA plane block and US-guided hydro-

dissection. 

FUNDING 

None. 

CONFLICTS OF INTEREST 

No potential conflict of interest relevant to this article was 

reported. 

DATA AVAILABILITY STATEMENT 

Data sharing not applicable to this article as no datasets 

were generated or analyzed during the current study.  

AUTHOR CONTRIBUTIONS  

Conceptualization: Byeongmun Hwang. Data curation: 

Daehun Goh. Methodology: Minsoo Kim. Writing - original 

draft: Daehun Goh. Investigation: Soyeon Cho, Yeonji Noh. 

Supervision: Byeongmun Hwang. 

ORCID 

Minsoo Kim, https://orcid.org/0000-0002-9487-1020 

Daehun Goh, https://orcid.org/0000-0003-0523-3906 

Soyeon Cho, https://orcid.org/0000-0003-2375-780X 

Yeonji Noh, https://orcid.org/0000-0002-1539-6066 

Byeongmun Hwang, https://orcid.org/0000-0002-2795-0538 

www.anesth-pain-med.org 437

Serratus anterior plane block 

K
SPS



REFERENCES 

1. Schultz JS, Leonard JA Jr. Long thoracic neuropathy from ath-

letic activity. Arch Phys Med Rehabil 1992; 73: 87-90. 

2. Bertelli JA, Ghizoni MF. Long thoracic nerve: anatomy and 

functional assessment. J Bone Joint Surg Am 2005; 87: 993-8. 

3. Sahin F, Yilmaz F, Esit N, Aysal F, Kuran B. Compressive neu-

ropathy of long thoracic nerve and accessory nerve secondary 

to heavy load bearing. A case report. Eura Medicophys 2007; 

43: 71-4. 

4. Martin RM, Fish DE. Scapular winging: anatomical review, di-

agnosis, and treatments. Curr Rev Musculoskelet Med 2008; 1: 

1-11. 

5. Chang KV, Lin CP, Lin CS, Wu WT, Karmakar MK, Özçakar L. 

Sonographic tracking of trunk nerves: essential for ultra-

sound-guided pain management and research. J Pain Res 

2017; 10: 79-88. 

6. Safran MR. Nerve injury about the shoulder in athletes, part 2: 

long thoracic nerve, spinal accessory nerve, burners/stingers, 

thoracic outlet syndrome. Am J Sports Med 2004; 32: 1063-76. 

7. Lorei MP, Hershman EB. Peripheral nerve injuries in athletes. 

Treatment and prevention. Sports Med 1993; 16: 130-47. 

8. Friedenberg SM, Zimprich T, Harper CM. The natural history 

of long thoracic and spinal accessory neuropathies. Muscle 

Nerve 2002; 25: 535-9. 

9. Deshmukh S, Fayad LM, Ahlawat S. MR neurography (MRN) of 

the long thoracic nerve: retrospective review of clinical find-

ings and imaging results at our institution over 4 years. Skeletal 

Radiol 2017; 46: 1531-40. 

10. Lee SC, Geannette CS, Sneag DB. Identification of long thoracic 

nerve on high-resolution 3T MRI. Clin Imaging 2020; 64: 97-

102. 

11. Muir B. Dorsal scapular nerve neuropathy: a narrative review of 

the literature. J Can Chiropr Assoc 2017; 61: 128-44. 

12. Mondelli M, Aretini A, Ginanneschi F. Predictive factors of re-

covery in long thoracic mononeuropathy. Orthopedics 2013; 

36: e707-14.

13. Cass SP. Ultrasound-guided nerve hydrodissection: what is it? A 

review of the literature. Curr Sports Med Rep 2016; 15: 20-2. 

14. Chang KV, Wu WT, Özçakar L. Ultrasound imaging and guid-

ance in peripheral nerve entrapment: hydrodissection high-

lighted. Pain Manag 2020; 10: 97-106. 

15. Watanabe K, Tokumine J, Lefor AK, Moriyama K, Yorozu T. Ul-

trasound-guided hydrodissection of an entrapped saphenous 

nerve after lower extremity varicose vein stripping: a case re-

port. A A Pract 2020; 14: 28-30. 

438 www.anesth-pain-med.org

Anesth Pain Med Vol. 17 No. 4

https://doi.org/10.1007/s12178-007-9000-5
https://doi.org/10.1007/s12178-007-9000-5
https://doi.org/10.1007/s12178-007-9000-5
https://doi.org/10.2147/jpr.s123828
https://doi.org/10.2147/jpr.s123828
https://doi.org/10.2147/jpr.s123828
https://doi.org/10.2147/jpr.s123828
https://doi.org/10.1177/0363546504265193
https://doi.org/10.1177/0363546504265193
https://doi.org/10.1177/0363546504265193
https://www.ncbi.nlm.nih.gov/pubmed/8378668
https://www.ncbi.nlm.nih.gov/pubmed/8378668
https://doi.org/10.1002/mus.10068
https://doi.org/10.1002/mus.10068
https://doi.org/10.1002/mus.10068
https://doi.org/10.1007/s00256-017-2737-z
https://doi.org/10.1007/s00256-017-2737-z
https://doi.org/10.1007/s00256-017-2737-z
https://doi.org/10.1007/s00256-017-2737-z
https://doi.org/10.1016/j.clinimag.2020.04.027
https://doi.org/10.1016/j.clinimag.2020.04.027
https://doi.org/10.1016/j.clinimag.2020.04.027
https://www.ncbi.nlm.nih.gov/pubmed/28928496
https://www.ncbi.nlm.nih.gov/pubmed/28928496
https://doi.org/10.3928/01477447-20130523-13
https://doi.org/10.3928/01477447-20130523-13
https://doi.org/10.3928/01477447-20130523-13
https://www.ncbi.nlm.nih.gov/pubmed/26745165
https://www.ncbi.nlm.nih.gov/pubmed/26745165
https://doi.org/10.2217/pmt-2019-0056
https://doi.org/10.2217/pmt-2019-0056
https://doi.org/10.2217/pmt-2019-0056
https://doi.org/10.1213/xaa.0000000000001143
https://doi.org/10.1213/xaa.0000000000001143
https://doi.org/10.1213/xaa.0000000000001143
https://doi.org/10.1213/xaa.0000000000001143

	CASE REPORT 
	DISCUSSION
	FUNDING
	CONFLICTS OF INTEREST 
	DATA AVAILABILITY STATEMENT
	AUTHOR CONTRIBUTIONS 
	ORCID
	REFERENCES

