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Background: Serious complications such as intraspinal hematoma after percutaneous kyphoplasty (PKP) are rare, with an incidence of about 1%, which has been reported in relevant literature. However, there are few reports on the simultaneous occurrence of multiple segmental subdural/epidural hematomas (SDH/SEH) after surgery.

Case presentation: This case reports a 90-year-old female with lower limb neurological dysfunction after PKP. Emergency thoracolumbar magnetic resonance imaging (MRI) showed hematoma compressing the spinal cord. After conservative treatment, the sensory and motor function of the right lower limb returned to normal, and the bowel and urine function returned to normal, but the muscle strength of the left lower limb did not fully recover.

Conclusion: Blood pressure should be well controlled during the perioperative period for elderly patients with hypertension. This will avoid severe fluctuations in blood pressure caused by pain, anesthesia, and other reasons, reduce the probability of intraspinal vascular rupture, and prevent severe neurological dysfunction caused by acute intraspinal hemorrhage.

Keywords
 spinal epidural hematoma; spinal subdural hematoma; percutaneous kyphoplasty; hypertension; spinal cord compression


Background

PKP is an effective method for the treatment of osteoporotic fractures and some vertebral bone tumors, and most patients have good curative effects. Because it is less invasive, the operation can be completed under local anesthesia, and has little effect on the systemic function of patients, it has been widely used in clinical practice (1–3). However, PKP has some serious complications, such as spinal cord or nerve root injury, subdural or epidural hematoma, infection, pulmonary embolism, and so on (2, 4–6).

Acute Spinal epidural hematoma (7) and subdural hematoma (1) are rare complications after PKP, which usually occur within a few hours after surgery, and patients will experience severe neurological dysfunction in a very short time. According to current literature reports, open decompression surgery should be considered in time for patients with spinal cord compression (7, 8). We present a case of multisegmental subdural and epidural hematoma after PKP. We excluded the common causes of spinal cord compression in patients after PKP was reported in the literature. We considered that it was caused by intraspinal vein rupture and bleeding caused by intraoperative blood pressure fluctuation. After relevant treatment, the patient’s neurological dysfunction was recovered.



Case presentation

The present case describes a 90-year-old female patient presenting with prominent thoracic and back pain, intact sensory and motor functions in the lower limbs, as well as grade 5 muscle strength bilaterally in the lower extremities. Preoperative MRI revealed compression fractures in the 7th thoracic vertebrae, indicating the need for surgical intervention. The patient had a history of hypertension and was on long-term oral administration of amlodipine besylate for blood pressure control, which resulted in stable blood pressure management. Preoperative blood routine and coagulation function were normal. The patient experienced blood pressure fluctuations during kyphoplasty, up to 170/190–90/99 mmHg. One hour after the operation, the patient developed severe pain in the chest and back with loss of sensation below the xiphoid process (ASIA grade A), which lasted for 10 min before complete recovery (ASIA grade E). Emergency thoracolumbar MRI revealed subdural and extradural hemorrhage (Figure 1). Emergency decompression surgery was planned to save the patient’s neurological function, but the patient’s family refused the operation. About 1 day later, the blood pressure increased again, about 175–180/85-95 mmHg, and the patient again developed motor and sensory disturbances (ASIA grade A). About 20 h later, the sensation in both legs returned to normal. A repeat thoracolumbar MRI 2 weeks later showed that the hemorrhage in the spinal canal had been significantly absorbed (Figure 2). The blood pressure reduction was achieved using amlodipine besylate, nerve nutrition was provided through mecobalamin supplementation, pain relief was managed with non-steroidal drugs, and other symptomatic treatments were administered. At discharge, the patient’s neurological function partially recovered, with grade V muscle strength of the right lower limb and grade III muscle strength of the left lower limb, and the urination and defecation returned to normal (ASIA grade D).

[image: Figure 1]

FIGURE 1
 Postoperative thoracic MRI revealed subdural hematoma in front of the spinal cord at the T4-8 vertebral plane and epidural hematoma behind the spinal cord at the T12-L2 vertebral plane (Red box marked).
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FIGURE 2
 Two weeks later, thoracic MRI revealed less subdural hematoma in front of the spinal cord at the T4-8 vertebral plane and less epidural hematoma in the back of the spinal cord at the T12-L2 vertebral plane (Red box marked).


The left approach was used for surgery, and preoperative C-arm fluoroscopy positioning was used. The C-arm X-ray machine was used to scan the surgical segments, and the scanning image data were transmitted to the orthopedic surgical robot workstation. After local anesthesia, a guide pin was drilled into the left pedicle of the seventh thoracic vertebra with the assistance of the robot. The balloon was inserted to expand the vertebral body, and the height of the vertebral body was partially restored under C-arm fluoroscopy. Bone cement (2.5 mL) was pushed into the vertebral body (see Table 1).



TABLE 1 Timeline showing the events and the neurological findings.
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Discussion and conclusions

Spinal cord injury is the most serious complication after PKP because it can lead to severe neurological dysfunction (9). It affects the quality of life of patients and even endangers their lives. Currently, relevant literature has reported that puncture errors directly lead to spinal cord injury, and bone cement leakage compressions the spinal cord resulting in spinal cord injury (10). Acute hematoma compression of the spinal cord due to coagulation dysfunction has been reported in the literature (11, 12) (see Table 2).



TABLE 2 Cases of spinal subdural hematoma after PKP reported in literature.
[image: Table2]

The patient we provided did not have sensory and motor disorders during the operation, and an intraoperative puncture did not find a puncture needle protruding into the spinal canal. Intraoperative computed tomography (CT) can help us find out whether there is a leakage of bone cement. Secondly, postoperative fluoroscopy and CT (Figures 3, 4) do not find puncture into the spinal canal or leakage of bone cement (2). The amount of bone cement we injected was also much less than that reported in the literature. The patient’s preoperative coagulation function was normal, and the patient had no coagulation dysfunction or long-term oral antiplatelet drugs. By analyzing the postoperative MRI of the patient, we found that the subdural/epidural hematoma of the patient presented long segmental distribution and was not in the same plane. We traced the patient’s pre-onset and post-onset medical history, and the patient showed large fluctuations in blood pressure during the operation. Unbearable back pain, decreased muscle strength in the lower extremities, and sensory impairments begin about an hour after surgery. After the corresponding conservative treatment, the patient’s muscle strength and sensation improved. A day later, the neurological dysfunction returned, and blood pressure fluctuated before the onset of the disease. Therefore, we believe that the most likely cause of this patient’s hemorrhage is the rupture of spinal cord blood vessels caused by large fluctuations in blood pressure.

[image: Figure 3]

FIGURE 3
 (A) Preoperative X-ray suggested the 7th thoracic vertebrae compression fracture. (B) After PKP of the 7th thoracic vertebra.
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FIGURE 4
 Postoperative CT scan showed no cement leakage into the spinal canal in sagittal and transverse views.


By reviewing the literature, Kao et al. (13) reported that preoperative hypertension is a high-risk factor for epidural hematoma after spinal surgery. Yasushi et al. (14) also showed that preoperative hypertension was a high-risk factor for postoperative epidural hematoma by studying the occurrence of epidural hematoma after lumbar decompression surgery. Yamada et al. (15) showed that blood pressure fluctuation of more than 50 mmHg during anesthesia extubation was a high-risk factor for postoperative epidural hematoma. Tropeano et al. (1) suggested that spinal venous plexus congestion may be a possible factor leading to subdural hematoma after surgery. Previous studies have shown that actions such as coughing that cause sudden increases in chest and abdominal pressure may lead to rupture of spinal vein congestion (16, 17). With the increase of age, the quality of blood vessels also decreases, and pain, surgery, and other irritants are more likely to induce blood pressure fluctuations in this case, the patient had an increase in blood pressure before two neurological disorders. In combination with the pathophysiological mechanisms reported in the current literature, we conclude that a short and large fluctuation of blood pressure leads to an instantaneous increase in the pressure of the spinal cord venous plexus, resulting in blood vessel congestion, rupture, and bleeding, but the specific pathogenesis is still unclear.

Fang et al. (7) performed decompression surgery on 6 patients with spinal cord injury after percutaneous kyphoplasty, and the neurological function recovered well after surgery. The authors believe that timely surgery is more conducive to the recovery of spinal cord function. Baek et al. (8) believe that decompression surgery should be performed in time for patients with sensory and motor dysfunction unless there is coagulation dysfunction or functional improvement. Sirin et al. (18) provided a case of a patient with postoperative epidural hematoma, whose neurological dysfunction gradually recovered within 12 h. So the patient had a complete neurological recovery after 25 days of conservative treatment. However, the authors concluded that the continued deterioration of nerve function still required decompression surgery. The cases we provide for the disease are due to poor blood pressure control and advanced age, and the family refused decompression surgery. In particular, the second time the patient has a complete spinal cord injury, our choice of treatment is the same. Fortunately, after pain relief, control of blood pressure, nutrition, and other drugs, the patient’s neurological function is significantly better than before.

Therefore, we believe that perioperative blood pressure should be well controlled. In particular, to avoid sharp fluctuations in blood pressure caused by pain and other reasons during the operation. To avoid acute intraspinal bleeding caused by intraspinal vascular rupture after operation, which may lead to serious neurological dysfunction.
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