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Abstract
BACKGROUND 
The radial nerve (RN) splits into two main branches at the elbow: The superficial 
branch of RN (SBRN) and the deep branch of RN. The SBRN can be easily 
damaged in acute trauma due to its superficial feature.

CASE SUMMARY 
A 55-year-old male patient injured his right wrist 10 mo ago. Debridement, 
suturing and bandaging were performed in the emergency room. Six months after 
the scar had healed, he felt numbness and tingling in the dorsal surface of the 
thumb of the right hand. So the surgery of resection and SBRN anastomosis were 
performed. The pathological findings showed it as traumatic neuroma. Four 
months after surgery, the patient felt numbness and tingling in the right dorsal 
surface of the thumb again. The tenderness was marked in the operated area. 
Ultrasound indicated that the SBRN was adhered to the surrounding tissue. The 
patient refused further surgical treatment and underwent ultrasound-guided 
needle release plus corticosteroid injection of the SBRN. Four weeks later, the 
tenderness in the surgical area was reduced by 70%, the numbness in the dorsal 
surface of the thumb of the right hand was reduced by 40% and the nerve 
swelling evaluated by ultrasound was reduced. Four months passed, he did not 
feel any numbness or tingling sensation of his right wrist. This is the first report of 
ultrasound-guided needle release plus corticosteroid injection of the SBRN.

CONCLUSION 
Ultrasound can evaluate the condition of the RN, and the relationship with 
surrounding tissues. Ultrasound-guided needle release plus corticosteroid 
injection is an effective and safe treatment for SBRN adhesion.

Key Words: Ultrasound-guided; Needle release; Superficial radial nerve; Traumatic 
neuroma; Corticosteroid injection; Case report
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Core Tip: A patient felt numbness and tingling in the right dorsal surface of the thumb 
four months after traumatic neuroma resection and the superficial branch anastomosis. 
Ultrasound revealed that the superficial branch was adhered to the surrounding tissue. 
Four weeks after ultrasound-guided needle release plus corticosteroid injection of the 
superficial branch, the tenderness and numbness both reduced thus indicating 
ultrasound-guided needle release plus corticosteroid injection is an effective and safe 
treatment for superficial branch adhesion.

Citation: Zeng Z, Chen CX. Ultrasound-guided needle release plus corticosteroid injection of 
superficial radial nerve: A case report. World J Clin Cases 2022; 10(4): 1320-1325
URL: https://www.wjgnet.com/2307-8960/full/v10/i4/1320.htm
DOI: https://dx.doi.org/10.12998/wjcc.v10.i4.1320

INTRODUCTION
The radial nerve (RN) is the largest branch of the brachial plexus posterior cord. It 
splits into two main branches at the elbow: The superficial branch of RN (SBRN) and 
the deep branch of RN[1,2]. The RN supplies the skin of the dorsal forearm, the dorsal-
radial region of the hand and the muscle of the extensor compartment[1,2].

Ultrasound (US) is currently used as an imaging modality to observe nerves, 
especially superficial nerves[3]. The RN has a twisted course in the upper limb and is 
superficial enough to be accurately found using an ultrasonic high frequency probe[1,
2]. Herein, we report a patient who had numbness and tingling in the dorsal surface of 
the thumb after traumatic neuroma resection plus SBRN anastomosis. Treatment 
consisted of US-guided needle release plus corticosteroid injection of the SBRN. 
Tenderness and numbness were reduced 4 wk after treatment.

CASE PRESENTATION
Chief complaints
A 55-year-old male patient presented to the department of ultrasound with numbness 
and tingling in the dorsal surface of the right thumb.

History of present illness
The patient injured his right wrist 10 mo previously. Debridement, suturing and 
bandaging were performed in the emergency room. Six months after the scar had 
healed, he felt numbness and tingling in the dorsal surface of the right thumb and was 
diagnosed with traumatic neuroma. Traumatic neuroma resection and SBRN 
anastomosis were performed. Four months after this treatment, he felt numbness and 
tingling in the right dorsal surface of the thumb, with obvious tenderness in the 
operated area.

History of past illness
No data were available.

Personal and family history
No data were available.

Physical examination
Tinel’s sign was found to be positive on percussion of the right wrist.

Laboratory examinations
No data were available.

https://creativecommons.org/Licenses/by-nc/4.0/
https://creativecommons.org/Licenses/by-nc/4.0/
https://creativecommons.org/Licenses/by-nc/4.0/
https://www.wjgnet.com/2307-8960/full/v10/i4/1320.htm
https://dx.doi.org/10.12998/wjcc.v10.i4.1320
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Imaging examinations
US revealed that the SBRN was adhered to the surrounding tissue.

FINAL DIAGNOSIS
US indicated that the SBRN had adhered to the surrounding tissue after traumatic 
neuroma resection and SBRN anastomosis (Figure 1).

TREATMENT
All treatment procedures were performed with the probe covered with surgical gloves. 
We used an acoustic coupling agent on the probe inside the surgical gloves (Figure 2). 
The patient’s skin was disinfected 3 times with complex iodine. A sterile surgical towel 
was then placed. A 4 mL aliquot of a mixed solution which contained 2 mL 0.9% 
sodium chloride and 2 mL 2% lidocaine (in a ratio of 1:1) was injected. Then local 
anesthesia layer by layer was performed via the SBRN surface.

The adhesion between the SBRN and the subcutaneous soft tissue was separated 
under US guidance. Due to the needle angle, we performed needle release to the 
middle incision (transverse incision level) as it was difficult to go further. Needle 
release was then performed from the incision distal area to the proximal area, above 
the level of the transverse incision. Separation of posterior and bilateral adhesions of 
the SBRN was carried out on both the short and long axis (transverse incision level). 
During needle release, the process was considered satisfactory when there was no 
resistance between the syringe and the tissues around the RN. Finally, a mixture of 1 
mL corticosteroid (betamethasone) and 2 mL 2% lidocaine was injected into the area of 
severe adhesion on the short axis (Figure 3).

OUTCOME AND FOLLOW-UP
Four weeks later after ultrasound-guided needle release plus corticosteroid injection of 
superficial radial nerve, the tenderness in the surgical area was reduced by 70%, the 
numbness in the dorsal surface of the right thumb was reduced by 40% and the nerve 
swelling evaluated by US was reduced. Four months passed, he did not feel any 
numbness or tingling sensation of his right wrist.

DISCUSSION
Because of cost-effectiveness and non-invasive characteristics, US has gained 
popularity in diagnosing peripheral nerve diseases[4]. US can not only detect the 
nerve but can also reveal the location and the relationship to other structures[5]. In 
most studies, nerves in US images are always described as hypoechoic fascicles with 
surrounding hyperechoic tissue, appearing as a typical honeycomb structure[6]. The 
nerve is usually observed on US axial view from the proximal to distal area and is 
tracked along an extended length. Color Doppler is used to observe vessels which can 
serve as anatomical landmarks near the nerve. In US images, a muscle innervated by a 
nerve which is smaller and hyperechoic compared to the contralateral side indicates 
atrophy and thus may indicate an abnormal nerve.

The RNs are normal when they had a stippled honeycomb appearance with 
hypoechoic areas corresponding to the nerve fascicles and surrounding hyperechoic 
rims corresponding to endoneurium, perineurium, and epineurium on the short axis 
of US images[7]. The RN can be damaged during acute trauma by direct laceration or 
contusion, by traction in high-impact trauma with bone separation or by osseous 
fragments[2]. Humeral shaft fractures are the most common injuries to the RN[8,9]. 
The RN can also be compressed or stretched in patients who have undergone surgery. 
The SBRN can easily be affected by penetrating trauma especially the point which 
pierces the fascia due to its superficial characteristics. The symptoms include pain, 
dysesthesia and drop wrist. Conservative treatments include rest, nonsteroidal anti-
inflammatory drugs (NSAIDs) and physical therapy. If symptoms persist 12 wk after 
conservative treatment, then surgery is strongly recommended[10].
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Figure 1 Three months after resection of traumatic neuroma. A: Appearance; B: Ultrasound image shows the long-axis view of the superficial branch of 
radial nerve adhered to the surrounding tissues (white line). SBRN: Superficial branch of radial nerve.

Figure 2  Sonographer held the probe covered with surgical gloves with one hand and did needle release of the superficial branch of 
radial nerve continuously under continuous guidance of ultrasound.

In this case, we found that after traumatic neuroma resection and nerve anas-
tomosis, the patient felt numbness in the dorsal surface of the right thumb and obvious 
tenderness in the surgical area. US revealed that the SBRN was adhered to the 
surrounding tissues. NSAIDs administered for 3 mo were ineffective. The patient 
refused further surgical treatment. Thus, we used US-guided needle release plus 
corticosteroid injection to relieve the adhesion between the SBRN and the 
subcutaneous soft tissue for the first time. Under US guidance, we observed the needle 
in real-time thus improving accuracy and safety. A short-axis view of the nerve and an 
in-plane view of the needle were performed in order to view the outline of the SBRN 
and the approach of the needle. We also rotated between short-axis and long-axis 
views of the SBRN. The process of acupuncture release was continued until there was 
no resistance between the syringe and the tissues around the RN. A mixture of 1 mL 
corticosteroid (betamethasone) and 2 mL 2% lidocaine was then injected around the 
SBRN in the area of severe adhesion. The injection of corticosteroids can reduce pain 
and swelling.

There are several lessons to be learned from this study. First, due to skin scar 
formation and subcutaneous soft tissue adhesion, local infiltration anesthesia is 
difficult to inject subcutaneously; therefore, preoperative local infiltration anesthesia 
combined with skin surface anesthesia can be used, thus making the patient feel less 
pain and more comfortable. Secondly, the puncture was carried out in the plane so 
that the needle tip could be observed during the whole process in order to avoid injury 
to the nerve. Thirdly, the SBRN is very superficial, thus probe compression can lead to 
deformation making it difficult to identify the nerve. Therefore, at puncture initiation, 
it should be noted that the insertion site should be superficial and should not allow 
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Figure 3 Procedures of ultrasound-guided needle release plus corticosteroid injection of superficial radial nerve. A: The superficial adhesion 
of superficial branch of radial nerve (SBRN) was separated by needle release; B: The deep adhesion of SBRN was separated by needle release; C: Injected the 
mixture (1 mL betamethasone and 2 mL 2% lidocaine) (white dotted arrow) around the SBRN. SBRN: Superficial branch of radial nerve.

pressure from the probe. Last, ultrasound-guided needle release has significant effect 
in many kinds of neural adhesion. We also tried other adhesive treatments for nerves, 
such as ultrasound-guided needle release of sciatic nerves and deep branches of the 
sciatic nerve. They all worked well.

CONCLUSION
Ultrasound is an effective method for evaluating the condition of the RN, as it can 
assess the RN and main terminal branches, observe any abnormalities and the 
relationship with surrounding tissues. Ultrasound-guided needle release plus corticos-
teroid injection is an effective and safe treatment for SBRN adhesion.
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