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Abstract
BACKGROUND
Neuralgia is frequently noted in patients with Kummell’s disease, and its mechanism is complex, rendering it challenging to treat. Percutaneous kyphoplasty (PKP) has been widely used to treat osteoporotic vertebral compression fractures with satisfactory outcomes. However, it is not optimal for managing severely collapsed vertebrae, as cement injection may not be feasible. This report describes the use of a selective nerve block for the treatment of neuralgia caused by severely collapsed vertebrae in a patient with Kummell’s disease.

CASE SUMMARY
In our patient, three vertebrae were involved. The collapse of T11 was particularly severe. After managing T8 and T9 using PKP, these two segments were effectively strengthened; consequently, back pain was significantly relieved. However, the structure and strength of T11 could not be effectively restored using a minimally invasive surgical method because there was little room for cement injection. This caused obvious neuralgia according to the postoperative status of the PKP. Thus, we performed selective nerve blocks for the treatment of neuralgia, which resulted in satisfactory outcomes.

CONCLUSION
Selective nerve block may be a possible therapeutic strategy for neuralgia due to severely collapsed vertebrae in Kummell’s disease.
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Core Tip: Percutaneous kyphoplasty is not optimal for managing severely collapsed vertebrae, as cement injection may not be feasible. In our patient, the structure and strength of T11 could not be effectively restored by using a minimally invasive surgical method. However, it caused obvious neuralgia. Thus, a selective nerve block was used to treat the neuralgia, which led to satisfactory outcomes. These results indicate that selective nerve block may be an optional therapeutic measure for neuralgia due to severely collapsed vertebrae in patients with Kummell’s disease who are not candidates for conventional surgery.

INTRODUCTION
Kummell’s disease is characterized by delayed osteoporotic vertebral compression fractures (OVCFs) following minor or no trauma. It was first reported by Kummell in 1895[1]. Osteoporosis, avascular necrosis of the vertebra, and delayed union are the main pathological features[2-4]. The course of the disease is long, and the extent of vertebral compression is often severe. Neuralgia frequently occurs in such patients; however, because of its complex mechanism, treatment is challenging[5,6]. Percutaneous kyphoplasty (PKP) has been widely used for the treatment of OVCFs, showing satisfactory pain relief and markedly improved clinical outcomes. However, PVP/PKP is not optimal for managing severely collapsed vertebrae, as bone cement injection may not be feasible. We recently performed a selective nerve block for the treatment of neuralgia caused by severely collapsed vertebrae in a patient with Kummell’s disease, with satisfactory outcomes.

CASE PRESENTATION
Chief complaints
An 82-year-old woman presented with progressive pain in the upper back, costal area, and lateral region of the lower abdomen.

History of present illness
The pain developed approximately 2 mo ago. No traumatic causes were identified. Initially, the patient was able to walk with an aid. However, a few days later, the patient was unable to stand upright. As the symptoms worsened, she experienced constant pain, with no relief despite posture switching. Administration of tramadol did not ease the pain.

History of past illness
The patient was in good physical condition. She had been diagnosed with hypertension for many years; however, hypotensive drugs had not been prescribed for a long time. She had no history of diabetes, heart disease, tumors, or surgery.

Personal and family history
The patient had no relevant family history, particularly of osteoporotic vertebral compressed fractures.

Physical examination
Physical examination revealed extensive pain in the chest and back region, with limited spinal movement. Sharp tenderness and pain on percussion were detected in the spinous processes at T8 and T9. Hyperalgesia was noted in the bilateral costal and lateral lower abdominal regions. The Visual Analog Scale (VAS) score was 9 for each region. No radiating pain was observed in the lower limbs. Moreover, the sensation and muscle force were normal. The Oswestry Disability Index (ODI) was 82.5% on admission[7].

Laboratory examinations
Preoperative laboratory examinations such as routine blood tests, liver function, kidney function, and coagulation function did not indicate significant contraindications.

Imaging examinations
Radiographs revealed that the T8, T9, and T11 vertebrae were dramatically flattened (Figure 1A and B). The vertebral compression rate was > 90% at T11. Computed tomography revealed the “vacuum cleft sign” on horizontal sections of the vertebrae (Figure 1C)[8,9]. Sagittal T1-weighted magnetic resonance (MR) images revealed bone marrow replacement with asymmetrical low signal intensities (Figure 2A). Sagittal T2-weighted MR images showed mixed signal intensity within the vertebral body and a linear area of hyperintensity surrounded by hypointensities (double-line sign) (Figure 2B)[10,11]. Bone mineral density assessment revealed a T-value of -3.0 in L3.

FINAL DIAGNOSIS
The final diagnoses were as follows: (1) osteoporotic vertebral compression fractures and (2) Kummell’s disease.

TREATMENT
To preoperative assessment, the main challenges were as follows: The first was age, as the patient was an older woman (82 years old). Thus, traditional surgery for open reduction and internal fusion fixation was highly risky. Additionally, this technique is not optimal for osteoporotic vertebral fractures. Second, three vertebrae had compressed fractures; despite PKP being performed for T8 and T9, the collapse of T11 was particularly severe, precluding bone cement injection. Moreover, the patient’s symptoms revealed significant neuralgia in the costal and lateral lower abdominal regions. However, it could not be determined whether this neuralgia was closely related to the 11th thoracic nerve and intercostal nerve. Therefore, the questions were whether the neuralgia persisted after PKP of T8 and T9 and how it should be further treated.
PKP was performed at T8 and T9 with the patient in the prone position. The procedure was performed under local anesthesia with 1% lidocaine, 2 d after admission. The injection volume was 3 mL for each vertebra. Both vertebrae received bone cement injections via the bilateral channels (Figure 3). The procedure was successfully completed, and postoperative radiography revealed that the bone cement was well distributed without marked leakage in the canalis spinalis (Figure 4).
The patient’s chest and back pain were significantly relieved postoperatively. The VAS scores of these regions decreased to 2 points 24 h after surgery. However, pain in the costal and lateral regions of the lower abdomen persisted, with a postoperative VAS score of 6 points. The distribution of pain was mostly in the region innervated by the dorsal ramus of the 11th thoracic spinal nerve and 11th intercostal nerve. These results suggested that severe collapse of the 11th thoracic vertebra remained a major source of pain. The characteristics of the pain were consistent with neuralgia caused by nerve compression resulting from a severe deformity of the vertebral column.
To treat the remnant neuralgia, ultrasound-guided selective nerve block was performed on the dorsal ramus of the 11th thoracic spinal nerve and the 11th intercostal nerve, which was performed once per day for 3 d starting from day 2 after PKP.
The specific procedure of the selective nerve block was as follows: the patient was placed in the prone position. The spinous process at T12 was first determined by palpation of the 12th rib. The spinous process of T11 could then be located adjacent to the proximal region. After the local skin was disinfected, a disposable sterile towel was used. An ultrasound instrument (FUJIFILM SonoSite Inc. Bothell, WA, United States) was set to the musculoskeletal mode. A low-frequency ultrasonic probe covered with a disposable sterilized lens cover was placed on the surface of the spinous process of T11 along the short axis. As the probe slid laterally, the echoes of the spinous process, lamina, and transverse process were constantly observed. On the lateral deep surface of the transverse process, the pleura could fluctuate with respiration. The gap between the pleura and lateral deep surface of the transverse process was the target region for the puncture (Figure 5). Local infiltration anesthesia was performed with 1% lidocaine, approximately 1 cm from the lateral side of the probe. The in-plane technique was adopted. The needle was initially inserted at an angle of approximately 40 degrees to the horizontal plane. After reaching the surface of the transverse process, the needle was slightly pulled back, and the puncture angle was increased to approximately 60 degrees. The needle was then inserted again following the new path toward the target region. No gas or blood was drawn from the suction syringe, confirming that the needle did not penetrate the pleura or blood vessels. An initial volume of 1% lidocaine (0.5 mL) was injected to confirm diffusion toward the foramina. Subsequently, 2 mL 1% lidocaine was injected into the region. The injection in this region diffused to the 11th thoracic nerve root. The needle then receded slightly near the upper edge of the pleura. A volume of 2 mL 1% lidocaine was injected into this region in the same manner. The injection in this region would likely spread following the direction in which the nerve root exited the foramina and would therefore affect the intercostal nerve.

OUTCOME AND FOLLOW-UP
After three selective nerve block treatments, the patient reported significant pain relief in the costal and lateral regions of the lower abdomen. The VAS scores of these regions dropped to 3 points. Meanwhile, the VAS score of her chest and back remained at 2 points, with no fluctuation. The treatment was then continued once per week from day 7 after surgery for a total of three times. This caused the final VAS score of each region to decrease to 1. At the 3-mo follow-up visit, the VAS score of each region was maintained at 1 point, and the ODI decreased to 40% (Figure 6).

DISCUSSION
The typical clinical features of Kummell’s disease include progressive back pain, delayed vertebral collapse, and kyphosis. Patients may also have no clear history of trauma. Radiological findings provide important evidence for diagnosis, such as the typical intravertebral vacuum cleft sign[8,9]. MR imaging findings vary among individuals. Asymmetrical hypointensities in T1-weighted images and a linear area of hyperintensity surrounded by hypointensities (double-line sign) are representative changes[10,11]. These manifestations were clearly observed in this patient.
The features of Kummell’s disease are different compared to those of common OVCFs. Patients are often very elderly (aged over 80 years). Furthermore, the severity of vertebral compression and complexity of symptoms increase with duration. All these features impact the management strategy, outcome efficacy, functional outcomes, and complications.
Pain associated with Kummell’s disease is complex. However, the specific mechanisms responsible are unknown, and the following confounding factors might influence the choice of management: abnormal biomechanics and an excessive load on facet joints after fracture, irritation of nerve roots caused by the reduction in vertebral height, articular process, distortion and edema of foraminal ligaments, stimulation of the superior thalamus, and excitation of sympathetic pathways and adjacent short neural circuits as a result of the accumulation of mediators[12-16]. Data from real-world clinical practice have revealed that the manifestation of pain tends to be much more diverse.
Recent studies have shown that patients often also have intractable neuralgia, which is the key determinant of remnant pain following PKP[12,17,18]. The incidence of intercostal neuralgia in patients with lower thoracic compression fractures has been reported to be 28.6%[17]. Neuralgia mainly manifests as diffuse radiating pain along the area innervated by the intercostal nerve and lower abdomen. The patient in this report demonstrated these typical symptoms, and three corresponding vertebrae were involved, with the T11 collapse being particularly severe. Following the management of T8 and T9 with PKP, these two segments were effectively strengthened, which significantly relieved back pain. However, the structure and strength of T11 could not be effectively restored using a minimally invasive surgical method because there was little room for cement injection. Moreover, this is an obvious cause of neuralgia and a critical dilemma in treatment. Recent studies have proposed short-segment fusion combined with PKP as a therapeutic strategy for patients with Kummell’s disease with severely compressed vertebrae; however, this has not been extensively used in very old people[5,19,20].
Ultrasound-guided selective nerve block presented advantages in the treatment of our patient because of its ability to precisely block the innervating nerve in the area of neuralgia. It has been reported that selective blocking of the dorsal ramus can effectively relieve the pain of patients with OVCFs[12,18]. This procedure is minimally invasive and has a reduced risk of complications. Steroids were not administered to our patient. We believe that the probable mechanism underlying the effectiveness of selective nerve block is the breakdown of the vicious cycle of neuromuscular pain responses. Various components of the cycle, including biomechanical instability, neurosensitization, and myofascial overload, are effectively controlled through neural regulation.

CONCLUSION
The successful clinical outcomes reported herein indicate that selective nerve block may be an optional therapeutic measure for neuralgia due to severely collapsed vertebrae in patients with Kummell’s disease who are not candidates for conventional surgery.
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Figure Legends
[image: ]
Figure 1 Preoperative X-ray and computed tomography images of the patient. A: Anterior-posterior film showing the flattened shapes of the T8, T9, and T11 vertebrae (arrows). B: Lateral film showing the vertebral compression rate as being above 90% in T11 (arrow). C: Computed tomography scan revealing the vacuum cleft sign on a horizontal section of the vertebra (arrow).
[image: ]
Figure 2 Preoperative magnetic resonance imaging of the patient. A: Sagittal T1-weighted magnetic resonance image revealing bone marrow replacement by asymmetrical hypointensity (arrows). B: Sagittal T2-weighted MR images showing mixed signal intensities within the vertebral body and a linear area of hyperintensity surrounded by hypointensities (double-line sign) (arrows).
[image: ]
Figure 3 Intraoperative fluoroscopy of cement injection during percutaneous kyphoplasty. A: Anterior-posterior film showing both vertebrae receiving bone cement injections through bilateral channels. B: Lateral film showing good dispersion of the bone cement in the vertebrae.
[image: ]
Figure 4 Postoperative radiograph of the patient. A: Anterior-posterior film. B: Lateral film. The X-ray images show good distribution of the bone cement without marked leakage in the canalis spinalis.
[image: ]
Figure 5 Ultrasound image of the selective nerve block. Low-frequency probe short axis image showing the structure of spinous process, lamina, transverse process, and pleura from medial to lateral. The gap between the pleura and the lateral deep surface of the transverse process was the target region of the puncture (arrow).
[image: ]
Figure 6 Functional status of the patient at 3-month follow-up. The Visual Analog Scale score decreased to 1 point and the Oswestry Disability Index score decreased to 40%.
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