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Abstract
The first rib stress fracture is a rare overuse injury, with nonunion posing challenges to athletic
performance. We report an 18-year-old international-level gymnast diagnosed with the nonunion of the first
rib stress fracture, experiencing pain extending to the medial scapular area. Traditional treatments provided
no relief, with tests suggesting C8 nerve root involvement. This study introduces a novel approach targeting
the C8 nerve root using hydrodissection, which alleviates the pain. Post-procedure, the patient resumed
competition without recurrence of pain after a year. This case suggests that pain due to first rib stress
fracture nonunion might be associated with the C8 nerve root, and hydrodissection could be a potentially
effective treatment.
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Introduction
A stress fracture of the first rib is one of the overuse injuries that occur in the trunk and is a rare pathology
[1]. Patients typically report pain in the scapular region [2]. First-rib stress fractures are often seen in
baseball players, and it is believed that the accumulation of stress on the first rib from batting and pitching
is one of the causes of this condition. Conservative treatment is generally considered to have good
outcomes. However, it can take some time for bone union and recovery. In some cases, complications such
as nonunion can arise, complicating the return to sports activity [3]. If a stress fracture does not heal and
symptoms persist, partial resection of the first rib may be performed.

To date, there have been no reports of injections administered for pain associated with nonunion of the first
rib stress fracture. We report a case where hydrodissection of the eighth cervical (C8) nerve root was
effective for pain associated with non-union of the first rib stress fracture.

Case Presentation
An 18-year-old male, an international-level gymnast, began to experience pain in his right shoulder
extending to the medial scapular area during competitions. There were no complaints of muscle weakness in
the upper limb. A month after the onset of symptoms, he visited a local hospital where, based on plain
radiographs and bone magnetic resonance imaging (MRI), he was diagnosed with a right first rib stress
fracture. Despite adjusting his training volume and continuing with rehabilitation, there was no
improvement in pain during competitions, leading to a decline in his performance. A year after the onset of
his symptoms, he visited our institution. The radiographs and MRI confirmed that the first rib stress fracture
had developed into nonunion (Figure 1). Movement of the shoulder joint did not induce any pain. Jackson's
test and Spurling's test, suggesting symptoms of cervical nerve root involvement, were positive, and these
tests elicited pain from the right shoulder to the medial scapula. Due to the suspicion of C8 nerve root
symptoms, it was decided to proceed with hydrodissection of the C8 nerve root.
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FIGURE 1: Image findings of the first rib stress fracture
The nonunion of the first rib stress fracture was confirmed by radiograph (A) and bone magnetic resonance
imaging (B).

The arrow indicates a discontinuity in the first rib.

The patient was positioned in the lateral decubitus position on the bed with the right side up. The
ultrasound probe was placed on the right cervical region in a short-axis orientation. The C8 nerve root,
which exits from the intervertebral foramen of the eighth cervical vertebra and runs over the first rib, was
identified by ultrasound. From the posterior neck, a 25-gauge, 60-mm needle was inserted and advanced
between the C8 nerve root and the first rib. Using 5 ml of 0.09% lidocaine diluted in saline, hydrodissection
was performed between the C8 nerve root and the first rib (Figure 2, Video 1). An ultrasound machine from
Canon Medical Systems (Tochigi, Japan), the Aplio i700, was used with an 18-MHz probe. Immediately post-
injection, both the Jackson's test and the Spurling's test were negative. No complications arose from the
injection, and the patient resumed his practice the following day.

FIGURE 2: Hydrodissection of the eighth cervical (C8) nerve root
A: A 25-gauge, 60-mm needle was inserted and advanced between the C8 nerve root and the first rib; B:
Hydrodissection was performed between the C8 nerve root and the first rib; C: The probe was placed just
proximal to the clavicle, and the needle was inserted from the posterior neck

Arrowheads: needle, VA: vertebral artery, C8: eighth cervical nerve root, ASM: anterior scalene muscle

2024 Omodani et al. Cureus 16(5): e60156. DOI 10.7759/cureus.60156 2 of 4

https://assets.cureus.com/uploads/figure/file/1008797/lightbox_edb82d70069c11efbb60d9f17efe3120-Figure-1.png
javascript:void(0)
javascript:void(0)
https://assets.cureus.com/uploads/figure/file/1008798/lightbox_a290ba500daa11efacab935c8feac907-Figure-2.png


VIDEO 1: Hydrodissection of the eighth cervical nerve root
View video here: https://youtu.be/JmpHBPMHZlo

After the injection, the pain during the competition disappeared. One year post-injection, the patient
continues to compete without any recurrence of pain.

Discussion
In this case study, the focus for pain management was not on the first rib itself but rather on the C8 nerve
root. The C8 nerve root exits the spinal canal from the intervertebral foramen of the eighth cervical vertebra
and then passes between the first rib and the clavicle as it proceeds distally [4]. Pathologies that can impede
the eighth cervical nerve root include cervical intervertebral disc herniation, cervical rib, pseudarthrosis
following fractures of the clavicle, and fractures of the first rib [5]. Im et al. reported a case presenting with
C8 nerve root symptoms associated with a fracture of the first rib, where Sparling's test was positive. Similar
physical findings were observed in this case as well, and they were consistent with previous reports [6]. In
this case, the bone overgrowth associated with the pseudarthrosis of the first rib stress fracture, combined
with soft tissue proliferation, might have caused some form of compression or adhesion to the C8 nerve root,
potentially resulting in radicular symptoms.

Hydrodissection is a technique that involves fluid separation between tissues using a medicinal solution [7].
When specifically targeting nerves, this method is referred to as nerve hydrodissection [8]. Hydrodissection
is believed to be effective in alleviating pain of neural origin by reducing nerve glide resistance and
improving local circulation around the nerve [9]. In this case, the pain was alleviated by performing a
hydrodissection of the C8 nerve root. It is believed that the primary pathology was not the pain from the
nonunion of the first rib itself but pain originating from the nearby running C8 nerve root. The improvement
in pain through hydrodissection further supports this hypothesis. Lin et al. have reported on the efficacy and
safety of ultrasound-guided hydrodissection for cervical nerve roots. There were cases where the patients
experienced dizziness after the injection, but the symptoms disappeared within four hours in all cases. No
serious complications such as nerve damage or vascular injuries occurred. In this case as well, it is believed
that precise injections under ultrasound guidance may have prevented serious complications [10].

The novelty of this case lies in targeting the C8 nerve root for pain management, rather than focusing on the
first rib itself. The potential effectiveness of hydrodissection of the C8 nerve root as a treatment for pain
associated with nonunion of the first rib stress fracture was suggested.

Conclusions
This study introduces a novel approach targeting the C8 nerve root using hydrodissection, which alleviates
the pain. Post-procedure, the patient resumed competition without recurrence of pain after a year. This case
suggests that pain due to first rib stress fracture nonunion might be associated with the C8 nerve root, and
hydrodissection could be a potentially effective treatment. This is a case report, and further research is
needed in the future.
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