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Abstract 

Background: The Uni-portal Bi-channel & Dual-media Spinal Endoscope (UBD) is a recently developed, minimally invasive 

spinal endoscopic technique. This article reviews the mechanism, clinical manifestations, diagnosis, treatment, and prevention of 

UBD-induced myeloid hypertension-like syndrome (MHI). Case presentation: A 44-year-old man was admitted for low back 

pain lasting >2 years and progressive left-leg pain for 3 months. Under general anaesthesia, L5/S1 discectomy was performed via 

an interlaminar approach using the UBD system. Fifteen minutes after extubation he developed head-and-neck and low-back 

pain, lower-limb numbness, immobility, and agitation. Intravenous midazolam 5 mg, dexmedetomidine 1 μg/kg, 

methylprednisolone sodium succinate, and mannitol were given for sedation and oedema control. Within 1 h the symptoms 

improved; they resolved completely after 3 h. Twelve hours post-operatively VAS scores were 1 for low back pain and 0 for leg 

pain. One month later both VAS scores were 0 and the patient reported no dizziness. Conclusions: MHI is a rare but potentially 

serious complication of water-medium spinal endoscopy. Prevention, early recognition, and prompt symptomatic and supportive 

care usually produce symptom relief within 1 h and complete resolution within 24 h. The UBD technique, which allows 

switching between air and water media, appears effective in preventing and treating MHI. 
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1. Background 

The UBD working sleeve consists of two channels, one for 

the endoscope channel and the other one for the working 

channel, which are slightly angled and form a "V" shape in 

lateral view. The two channels can be combined with each 

other, either with conventional endoscopes or with specially 

designed thin-diameter endoscopes, which can be enlarged to 

allow for large-space operations on the dorsal side, such as 

endoscopic fusion and posterior decompression fusion sur-

gery [1]. Compared to traditional spinal endoscopic tech-

niques, UBD technology greatly improves the efficiency of 

endoscopic surgery, with clearer and wider surgical vision, 

more precise and flexible operation, less limited use of in-

struments, and unique advantages in the minimally invasive 

treatment of complex lumbar degenerative diseases, espe-

cially free lumbar disc herniation and lumbar spinal stenosis 

[2]. 

With the promotion and application of UBD technology, 

related surgical complications have been continuously re-

ported, such as dorsal ganglion injury, dural tear, epidural 

hematoma, nerve root injury, etc. This paper summarizes a 

rare case of MHI after UBD surgery in the Department of 

Spine Surgery at the Shanghai Tenth People's Hospital affili-

ated to Tongji University. It also reviews the mechanism of 

UBD-induced MHI, the clinical manifestations, diagnosis and 

treatment progress, and preventive measures. 

2. Case Presentation 

2.1. Clinical Data 

A 44-year-old male patient with low back pain for more 

than 2 years and left lower limb pain for more than 3 months 

was admitted to the hospital. After oral medication, physical 

therapy and other treatments, there was no improvement. The 

VAS score for low back pain and leg pain were 7 and 7, re-

spectively. The patient was previously in good health, without 

a history of hypertension, epilepsy, or neurological diseases. 

The patient 's physical examination showed that body 

temperature was 36.5°C, heart rate was 70 bpm, blood pres-

sure was 124/88 mmHg, respiratory rate was 18 breaths per 

minute, positive tenderness, positive straight leg raising test 

of the left lower limb at 40°, positive strengthening test and 

percussion pain around the spinous process of the lumbosacral 

segment. The skin sensation on the lateral side of the left thigh 

and posterior lateral calf is decreased compared to the con-

tralateral side. The patient is 183 cm tall and weighs 88 kg, 

with a BMI of 26.2 kg/m2. 

 
Figure 1. Preoperative MRI and CT view. Patient was suffered from prompt lumbar degenerative disease, L5 / S1 disc herniation, the cor-

responding level of spinal stenosis. 
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MRI in another hospital suggested L5/S1 intervertebral disc 

protrusion (Figure 1). After admission in our hospital, pre-

operative examinations were completed, and the patient's sur-

gical indications were clear with no surgical contraindications. 

Therefore, under general anesthesia, the patient underwent 

L5/S1 intervertebral nucleus pulposus resection via the UBD 

endoscopic system through the interlaminar approach. 

2.2. Surgical Procedure 

After the general anesthesia took effect, the prone position 

was taken, and the position of the lamina space was deter-

mined by X-ray. The routine operation area was disinfected 

and paved. The middle transverse incision next to the L5 / S1 

gap on the lower back was taken and placed in the UBD 

working channel. The medial edge of the vertebral plate was 

removed by microscopic grinding drill, and the partial adhe-

sion between the ligamentum flavum and the dura mater was 

detected. After the ligamentum flavum was carefully sepa-

rated by forceps, the channel was rotated and placed. The 

protruding nucleus pulposus tissue was carefully removed, 

and the bleeding was stopped. The shoulder and axilla of the 

root of the outlet were completely decompressed. The total 

operation time was 80 min, the irrigation time under the 

channel was 70 min, the total lavage fluid was 3000 ml normal 

saline (normal temperature saline), and the intraoperative 

blood loss was about 20 ml. The intraoperative systolic blood 

pressure fluctuated between 140-110 mmHg, the diastolic 

blood pressure fluctuated between 60-80 mmHg, and the heart 

rate fluctuated between 50-80 beats / min. 

 
Figure 2. Postoperative MRI view. L5 / S1 spinal canal decompression is sufficient, and there is no obvious hematoma compression. 

After being transferred to the anesthesia recovery room for 

anesthesia recovery for 15 minutes, the patient complained of 

pain at the surgical incision sites on his neck, head, back and 

waist, as well as numbness and paralysis in both lower limbs, 

with irritability. At this time, the blood pressure was 200/180 

mmHg. Nitroglycerin (100μg/min intravenous infusion for 15 

minutes) was given to reduce blood pressure, but after medi-

cation, there was no significant decrease in hypertension. 

They immediately received intravenously administered mid-

azolam injection (5mg), butorphanol tartrate injection (1mg), 

dexmedetomidine hydrochloride injection at a concentration 

of 4μg/ml at a dose of 1μg/kg continuous intravenous infusion 

over 50 minutes, intravenous methylprednisolone sodium 

succinate 40mg injection, and mannitol 250ml injection in-

travenously for sedation and swelling reduction treatment. 

After that, sedation, analgesia and dehydration were contin-

ued, and the blood pressure gradually decreased. After 1 hour, 

the patient's muscle strength gradually recovered and the 

muscle tension returned to normal. Immediately perform a 

head MRI to exclude vascular accidents, Spinal MRI plain 

scan showed that the spinal canal decompression of L5/S1 

was sufficient, and no obvious signs of spinal injury and he-

matoma compression were observed. The cauda equina 

sedimentation sign is positive, indicating that the pressure in 

the spinal canal was higher at this time (Figure 2). Invite 

neurology emergency consultation and complete electroen-

cephalogram, electromyogram, no abnormalities were found, 

excluding hysteria, epilepsy and other diseases. 

12 hours after surgery, the patient had no symptoms of 

dizziness, headache, etc. The VAS scores for low back pain 

and leg pain were 1 and 0, respectively. Vital signs were 

stable, and limb muscle strength and muscle tone were normal. 

Considering the relevant symptoms after surgery, the patient 

was diagnosed with spinal cord high pressure syndrome. 

Three days after surgery, the patient improved and was dis-

charged. 

One month after surgery, the patient was followed up by 

telephone. The patient's VAS scores for low back pain and leg 

pain were both 0. After discharge, there were no symptoms of 

dizziness, headache, neck pain, and abnormal sensation in 

both lower limbs (Table 1). 
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Table 1. Patient-related symptoms and signs. 

Postoperative duration 15 minutes 30 minutes 45 minutes 1 hour 2 hours 3 hours 12 hours 24 hours 

Blood pressure (mmHg) 180/120 180/110 200/120 159/90 150/100 140/80 120/75 120/80 

Heart rate (bpm) 90 110 130 110 100 90 80 86 

Neck pain (VAS score) 3 1 1 1 0 0 0 0 

Stoma pain (VAS score) 5 3 3 3 3 3 1 1 

Muscle strength of both 

lower limbs (LOVETT 

classification) 

0 0 0 1 3 4 5 5 

Muscle tension (ASH-

WORTH grade) 
2 2 2 1 0 0 0 0 

Sensory disorder plane 
Below umbil-

ical level 

Below umbil-

ical level 

Below umbilical 

level 

Below the mid-

dle of groin 
Normal Normal Normal Normal 

Irritability Yes Yes Yes Yes No No No No 

Defecation - - Incontinence - - - - Normal 

Key treatment 

Butorphanol 

tartrate injec-

tion 1mg 

Position head 

high feet low; 

midazolam 

injection 5mg 

Dexmedetomi-

dine hydrochlo-

ride injection 

60ug; mannitol 

injection 250ml; 

methylpredni-

solone 40mg 

     

 

3. Treatment and Prognostic 

The syndrome of spinal cord compression-like hyperten-

sion is mostly transient and has a good prognosis. The treat-

ment mainly focuses on early diagnosis, symptomatic treat-

ment, and life support. There is no consensus on the early 

diagnosis criteria of the syndrome of spinal cord compres-

sion-like hypertension. Based on previous literature reports, 

patients who undergo lumbar endoscopic surgery under water 

medium may experience emotional tension, anxiety, sense of 

impending death, neck and back muscle pain/spasm, limb 

sensory and motor dysfunction, and progressively increasing 

foreign body sensation in the perineum. These symptoms can 

be diagnosed as the syndrome of spinal cord compression-like 

hypertension. At the same time, it needs to exclude surgical 

pain stimulation, cardiovascular and cerebrovascular diseases, 

acute water intoxication with hyperchloremia, nervous system 

diseases, and a history of epilepsy [3, 4]. 

When patients show symptoms of the syndrome of spinal 

cord compression-like hypertension during surgery, it is 

recommended to immediately adjust the body position to 

ensure that the head is higher than the feet, reduce the perfu-

sion pressure of the irrigation fluid, and give sedation and 

treatment to lower the intracranial pressure according to the 

situation [5]. For patients who develop the syndrome of spinal 

cord compression-like hypertension during surgery, reducing 

the height of the irrigation fluid, suspending perfusion for 

more than 5 minutes, most patients will naturally be relieved. 

If the symptoms are not improved after reducing the irrigation 

fluid, changing the body position, or suspending the operation 

for a period of time, analgesics and sedatives can be added for 

symptomatic treatment. At the same time, the operation 

should be completed as soon as possible. If the patient expe-

riences respiratory difficulties or severe convulsions and 

consciousness damage, the operation should be terminated 

immediately and emergency treatment should be given. 

For cases of spinal cord compression-like hypertension 

reported in previous literature, early detection and early 

symptomatic treatment and life support therapy can usually 

relieve symptoms within 1 hour and completely eliminate 

symptoms within 24 hours. There are no related sequelae in 

short-term follow-up after surgery. 

4. Discussion and Conclusions 

The endoscopic spinal surgery is one of the commonly ef-

fective methods for the treatment of lumbar degenerative 

diseases. With the increasing attention of scholars at home 

and abroad to endoscopic spinal surgery, more and more 
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reports are emerging on the relatively rare and unexpected 

unique complications of endoscopic spinal surgery. The 

clinical manifestations are a series of systemic reactions such 

as transient headache and neck pain, neck and back muscle 

spasms, arch retractions, irritability, near-death feelings, 

sensory and motor dysfunction of the limbs, and genital for-

eign body sensation [3]. These complications can occur dur-

ing intraoperative water-based endoscopic spinal surgery 

(local anesthesia), and also after surgery (general anesthesia) 

[4]. The incidence rate is 0.37-0.93% [6-8]. 

The pathogenesis of these complications is currently un-

clear. Choi et al. [9] believe that the main cause of them is 

epileptic seizures during surgery due to increased intracranial 

pressure (ICP) in percutaneous endoscopic spinal surgery, so 

they call this concurrent state as perioperative seizures. Kim et 

al. reported 1 case of dural rupture and subsequent seizure of 

this type. The author believes that intraoperative dural rupture 

and flushing fluid entering the subarachnoid space leads to 

increased intracranial pressure, which is the main cause of this 

type of epileptic seizure. Lin et al. believe that foreign sub-

stances (such as iodixanol, cefazolin, air, and fat) entering the 

cerebrospinal fluid (CSF) space during surgery is one of the 

possible reasons [6]. In addition, it has also been reported that 

personal or family history of epilepsy or craniofacial trauma 

history is an important cause of perioperative epileptic sei-

zures in percutaneous endoscopic spinal surgery [10]. 

Some Chinese scholars have also proposed the concept of 

MHI [3]. Zhang et al. [11] believe that MHI may belong to a 

type of venous hypertensive myelopathy (VHM) syndrome. 

Kendall et al. [12] believe that the supplying artery from the 

intercostal artery spinal branch enters the spinal surface veins 

through the rupture in the dura mater, which causes increased 

pressure in the veins, subsequently induces spinal congestion 

and microcirculation dysfunction, and ultimately impairs 

spinal function and causes a series of neurological symptoms. 

4.1. Factors Affect This Type of Complication 

4.1.1. Intraoperative High Perfusion Pressure 

Choi et al. found that the epidural sheath was compressed in 

a "Y" shape in patients who developed neck pain after surgery 

through lumbar MRI examination [13]. Joh et al. measured 8 

patients who developed perioperative epileptic seizures and 

found that the epidural pressure outside the cervical spine was 

significantly higher than that of normal patients at the time of 

complication occurrence [9]. Xin Zhijun et al. found that the 

risk of MHI was higher through posterior approach compared 

to intervertebral foramen approach, which may be related to 

the fact that irrigation fluid directly applies pressure to the 

epidural sheath through the posterior approach, making it 

easier to cause increased intracranial pressure [14]. 

4.1.2. Intraoperative Dural Tear 

Multiple studies have found that MHI often occurs sec-

ondary to intraoperative dural tear. It is considered that the 

irrigation fluid flows reversely through the dural tear, directly 

stimulating the spinal surface or rapidly increasing the pres-

sure inside the dura mater, compressing the spinal cord. 

Zhang et al. reported 4 patients who developed increased heart 

rate, elevated blood pressure, convulsions, irritability and 

extreme fear, accompanied by numbness and discomfort of 

both lower limbs, cold, perineal numbness, bulge and ab-

normal sensory plane elevation during the operation. Careful 

examination of the surgical field found that all patients had 

dural tears. The liquid flow in the vertebral canal after dural 

tear [11]. Ying et al. suggested that during normal surgery, the 

irrigation fluid is distributed in the epidural space, and the 

intact epidural sheath and cerebrospinal fluid act as a buffer 

against the pressure generated by irrigation fluid. However, 

when the dura mater is ruptured, the pressure generated by 

irrigation fluid exerts a squeezing effect on the epidural sheath 

of the surgical area, and cerebrospinal fluid leaks out through 

the tear. At the same time, a large amount of irrigation fluid is 

injected into the epidural sheath through the rupture site. 

Under magnetic resonance imaging, it can be seen that cere-

brospinal fluid spaces gradually expand and their pressure 

increases significantly [15]. Lin et al. also believed that for-

eign substances (such as iodixanol, cefazolin, air, and fat) 

entering the CSF space during surgery may be one of the 

possible reasons [6]. 

4.1.3. Anesthetic Drugs and Anesthesia Methods 

Epileptic seizures are usually related to local anesthesia, 

but the relationship between anesthesia methods and MHI 

remains controversial. Some scholars believe that since en-

doscopic spinal surgery is mostly performed under local an-

esthesia, MHI can be detected during surgery. When general 

anesthesia with tracheal intubation is used, patients' circula-

tion and respiration are controlled by anesthetic drugs and 

ventilators during surgery. Under general anesthesia, patients' 

responses cannot be feedback, making it difficult to determine 

whether this complication occurs in patients under general 

anesthesia. Some anesthetic agents can also cause epileptic 

seizures, such as sevoflurane and propofol, chloral hydrate, 

opioids, but the relationship and mechanism between anes-

thetic drugs and MHI remain unclear [4]. 

4.1.4. Longer Operation Time 

Longer perfusion time and faster perfusion speed are con-

sidered to be important risk factors for MHI. An animal ex-

periment showed that peak epidural pressure and intracranial 

pressure are positively correlated with perfusion speed, while 

the height of irrigation fluid in the epidural space is positively 

proportional to perfusion time [16]. Han et al. showed that 

when the height of irrigation fluid suspension exceeds 1.9 

meters during surgery, the incidence of MHI is higher. After 

reducing the height of irrigation fluid suspension, most dis-

comfort symptoms can be alleviated in a timely manner [17]. 
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4.1.5. Anxiety / Depression 

Sang-Wook Shin et al. believed that perioperative seizures 

may resemble generalized or partial seizures, but do not in-

volve abnormal cortical neuronal discharge. They are caused 

by physiological or psychological conditions. Previously, 

some scholars found that perioperative seizures usually occur 

mainly in women and are related to previous mental illness. 

The patient in this study had no history of any mental illness, 

but showed anxiety tendency during preoperative evaluation. 

However, the physiological environment after surgery, in-

cluding hypothermia, hypoxia, hypoglycemia, hyponatremia, 

and arrhythmia, exacerbated the psychological stress response. 

Therefore, abnormal psychological states may also be a pre-

disposing factor for perioperative seizures [18]. 

4.1.6. Temperature of Irrigation Fluid 

In addition, there are also reports that the low temperature 

of the irrigation fluid during surgery is also an important cause 

of seizures during the perioperative period of percutaneous 

endoscopic spine surgery [19]. Using normal temperature 

saline as irrigation fluid, the water temperature is lower than 

body temperature, which can stimulate spinal cord vascular 

contraction after entering the spinal canal, leading to spinal 

cord ischemia. Some studies have pointed out that using 37° 

body temperature saline for flushing can reduce the occur-

rence of adverse reactions in spine endoscopy, alleviate local 

inflammatory reactions, reduce intraoperative bleeding, and 

shorten operation time. 

4.2. Preventive Measure 

The preventive measures for spinal cord-like high pressure 

syndrome mainly include avoiding dural injury during sur-

gery and reducing the compression and stimulation of the 

dural membrane by irrigation fluid. (1) During surgery, 

careful operation is required to avoid dural rupture. Once 

dural tear occurs, attention should be paid to reducing the 

perfusion pressure and promptly treating the breach to com-

plete the surgery as soon as possible and shorten the perfusion 

time. If the UBD technique is used for surgery, immediate 

switching to air medium when dural tear is detected during 

surgery. (2) Try to shorten the operation time. When the 

perfusion pressure is constant, the longer the irrigation time, 

the larger the irrigation channel, and the more fluid in the 

internal/external spinal cord cavity. During UBD surgery, 

priority should be given to using a 3.8mm internal diameter 

UBD decompression working channel to perform surgery, 

which can effectively reduce the amount of fluid flowing into 

the epidural cavity and reduce the pressure borne by the epi-

dural space. (3) Reduce the irrigation speed of surgical irri-

gation fluid. While ensuring that the requirements of endo-

scopic visual operation and work efficiency can be met, the 

irrigation speed should be minimized. The irrigation speed 

should be maintained below 100mL/min, and the height of the 

irrigation tower should be less than 1.80m [17]. (4) Avoid 

using saline-containing impurities (such as iodine hexanol and 

cefazolin) during surgery. If dural sac damage is found during 

surgery, surgery should be completed or water medium 

should be closed as soon as possible to prevent air or fat from 

entering the dural sac [6]. (5) Prioritize transforaminal ap-

proach surgery to avoid perfusion fluid directly impacting the 

dural sac through posterior interlaminar approach [14]. (6) 

During surgery, avoid positioning with head low and feet high. 

Closely monitor various signs of patients, such as early signs 

of increased blood pressure and heart rate, and take immediate 

measures to prevent further deterioration of the condition. (7) 

Conduct detailed medical history inquiry and screening before 

surgery. If patients have a history of intracranial disease or 

neuropsychiatric disease, relevant departments should be 

consulted to assess whether they can tolerate UBD surgery. 

In conclusion, MHI is a rare but potentially serious com-

plication of water-medium spinal endoscopy. Prevention, 

early recognition, and prompt symptomatic and supportive 

care usually produce symptom relief within 1 h and complete 

resolution within 24 h. The UBD technique, which allows 

switching between air and water media, appears effective in 

preventing and treating MHI. 

Abbreviations 

UBD Uni-portal Bi-channel & Dual-media Spinal 

Endoscope 

MHI Myeloid Hypertension Like Syndrome 

ICP Increased Intracranial Pressure 

CSF Cerebrospinal Fluid 

VHM Venous Hypertensive Myelopathy 

Author Contributions 

Furui Liu: Data curation, Investigation, Methodology, 

Writing – original draft 

Yukun Wang: Data curation, Investigation, Writing – 

original draft 

Huang Yan: Conceptualization, Methodology, Resources, 

Visualization 

Yunshan Fan: Methodology 

Shisheng He: Conceptualization, Funding acquisition, 

Resources, Supervision, Writing – review & editing 

Consent for Publication 

The patient has given written informed consent for per-

sonal or clinical details along with the identifying image to 

be published in this study. 

Funding 

Yunnan Heshisheng Expert Workstation 

(202205AF150058). 

http://www.sciencepg.com/journal/ijmcr


International Journal of Medical Case Reports http://www.sciencepg.com/journal/ijmcr 

 

74 

Availability of Data and Materials 

The datasets used and analysed during the current study 

are available from the corresponding author on reasonable 

request. 

Conflicts of Interest 

The authors declare no conflicts of interest. 

References 

[1] He S. (2021). Uni-portal Bi-channel & Dual-media Spinal 

Endoscope: Technique and Practice. Beijing. Science Press. 

[2] Gong H, Fan Y, Zhao Y, et al. Minimally invasive trans-

foraminal lumbar interbody fusion by a novel two-medium 

compatible bichannel endoscopy system, technique note and 

preliminary clinical results. Eur Spine J. 2023 Aug; 32(8): 

2845-2852. 

[3] Liu Y, Gao L, Xu Y, et al. The clinical study of myeloid hy-

pertension in the treatment of lumbar disc herniation by per-

cutaneous transforaminal endoscopic lumbar discectomy. 

Chinese Journal of Spine and Spinal Cord (Peking University 

Core Journal). 2019; 29(4): 382-384 (in Chinese). 

[4] Bao J, Gao W, Zhang L, et al. One case of spinal cord hyper-

tension syndrome after unilateral dual-channel endoscopy. J 

Trad Chin Orthop Trauma (Impact Factor 1.64). 2022; 34(8): 

76-79 (in Chinese). 

[5] Shin JK, Youn MS, Seong YJ, et al. Iatrogenic dural tear in 

endoscopic lumbar spinal surgery: full endoscopic dural su-

ture repair (Youn's technique). Eur Spine J. 2018 Jul; 

27(Suppl 3): 544-548. 

[6] Lin C, Chang C, Tseng C, et al. Seizure After Percutaneous 

Endoscopic Surgery-Incidence, Risk Factors, Prevention, and 

Management. World Neurosurg. 2020 Jun; 138: 411-417. 

[7] Huang K, Teng H, Zhu M, et al. Analysis of complications of 

percutaneous endoscopic lumbar discectomy. China J Orthop 

Trauma (Impact Factor 1.64). 2017; 30(2): 121-124 (in Chi-

nese). 

[8] Sairyo K, Matsuura T, Higashino K, et al. Surgery related 

complications in percutaneous endoscopic lumbar discectomy 

under local anesthesia. J Med Invest. 2014; 61(3-4): 264-9. 

[9] Joh J, Choi G, Kong B, et al. Comparative study of neck pain 

in relation to increase of cervical epidural pressure during 

percutaneous endoscopic lumbar discectomy. Spine (Phila Pa 

1976). 2009; 34(19): 2033-8. 

[10] Wu J, Fang Y, Jin W. Seizures after percutaneous endoscopic 

lumbar discectomy: A case report. Medicine (Baltimore). 

2020; 99(47): e22470. 

[11] Zhang D, Kang H, Lu C, et al. Complications of intervertebral 

foramen surgery ‘spinal cord hypertension syndrome’ Mani-

festation and outcome: 4 cases report. Chin Orthop J Clin 

Basic Res. 2018; 10(6): 367-369 (in Chinese). 

[12] Kendall B, Logue V. Spinal epidural angiomatous malfor-

mations draining into intrathecal veins. Neuroradiology. 1977; 

13(4): 181-9. 

[13] Choi K, Lee J, Kim J, et al. Combination of Transforaminal 

and Interlaminar Percutaneous Endoscopic Lumbar 

Diskectomy for Extensive Down-migrated Disk Herniation. J 

Neurol Surg A Cent Eur Neurosurg. 2018; 79(1): 60-65. 

[14] Xin Z, Zheng G, Liao W, et al. Analysis and preventive 

measures of complications of percutaneous spinal endoscopic 

decompression for patients with lumbar spinal stenosis in two 

procedures: transforaminal or posterior approach. Chin J Lap-

aroscopic Surgery (Electronic Edition). 2018; 11(2): 107-112 

(in Chinese). 

[15] Zhang Y, Wu J, Qin Z, et al. Clinical Features and Manage-

ment of Seizure After Percutaneous Endoscopic Spine Sur-

gery: A Retrospective Case Series Analysis. World Neurosurg. 

2022; 167: e891-e903. 

[16] Zhang L, Guo Q, Kong Q, et al. The effects of con-

stant-irrigation in epidural space on the epidural pressure and 

fluid distribution in rabbits. Med J West China (Impact Factor 

1.20). 2019; 31(8): 1155-1159 (in Chinese). 

[17] Han P, He F, Shang Q, et al. Analysis of causes and counter-

measures of myeloid hypertension in the treatment of lumbar 

disc herniation by Percutaneous Endoscopic Lumbar Discec-

tomy. Xinjiang Medical Journal (Impact Factor 0.27). 2020; 

50(9): 902-905 (in Chinese). 

[18] Shin S, Baek S, Choi B, et al. Takotsubo cardiomyopathy 

associated with nonepileptic seizure after percutaneous endo-

scopic lumbar discectomy under general anesthesia. J Anesth. 

2010; 24(3): 460-3. 

[19] Zhang L, Zhang C, Song D, et al. Application of body tem-

perature rinse in percutaneous transforaminal endoscopic 

lumbar discectomy through intervertebral approach. 

Zhongguo Gu Shang. 2023; 36(9): 854-8 (in Chinese). 

 

http://www.sciencepg.com/journal/ijmcr

