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Application of multimodal neuroelectrophysiological monitoring technology in surgical treatment of thoracic tubercu-
losis ZHANG Chen-wet,FEI Jun,SHI Shi-yuan,TAO Xiao ,ZU Gang,HU Jin-ping,and CAO Tian-yi. Affiliated Hangzhou
Chest Hospital , Zhejiang University School of Medicine ,Hangzhou 310003, Zhejiang , China

ABSTRACT Objective:To explore the value of multimodal neuroelectrophysiological monitoring technology in the evalua-
tion of spinal cord and nerve root function for the treatment of thoracic tuberculosis with debridement and bone grafting and
posterior internal fixation by transcostal transverse process approach. Methods: The clinical data of 25 patients with thoracic
tuberculosis underwent debridement and bone grafting and posterior vertebral arch internal fixation by transcostal transverse
process approach from December 2018 to September 2019 was retrospectively analyzed. Among these 25 patients, including 14
males and 11 females;aged from 20 to 83 years old, with a mean of  (63.45+9.65) years ;there were 3 cases of single vertebral
body destruction, 13 cases of 2 vertebral bodies destruction,and 9 cases of 3 or more vertebral bodies destruction. All surgical
patients underwent intraoperative detection of somatosensory evoked potential (SEP) and transcranial electric stimulation-motor
evoked potential (TES-MEP) ;and electromyography (EMG) was used to monitor the pedicle screw placement and lesion re-
moval. The erythrocyte sedimentation rate (ESR) was used to evaluate the decline of inflammatory indexes, the visual analogue
scale (VAS) was used to evaluate the thoracic spine pain,and the Cobb angle and Oswestry Disability Index (ODI) were used

to evaluate the improvement of function. Results: All 25 patients were successfully monitored. Five patients had abnormal SEP
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waveforms during operation, 3 cases were caused by intraoperative clearing of lesions and spinal cord compression during irri-
gation , timely replacement of instruments and gestures,and adjustment of irrigation water flow rate returned the waveform to
normal; one case was caused by a decrease in systolic blood pressure ,and the waveform returned to normal after timely treat-
ment of increased blood pressure ;after 1 case of SEP waveform abnormality, the operation was suspended for 10 minutes and
recovered spontaneously, and the waveform abnormality did not reappear until the end of the operation. Seven patients had ab-
normal TES-MEP waveforms,5 cases occurred when the pedicle screw was inserted , the nail path was adjusted in time ,and the
waveform recovered after nail repositioning;one case was caused by tilting the operation bed during operation,and the wave-
form gradually recovered after adjusting the tilt angle of operation bed; one case occurred during the correction of the pedicle
screw and rod system,and the waveform gradually returned to normal after the contralateral screw and rod correction were com-
pleted during operation. In 5 cases,the EMG burst potential was detected at the same time when the TES—MEP waveform was
abnormal. After adjustment,the EMG burst potential disappeared. There was no abnormality in the TES-MEP and SEP wave-
forms at the same time. Postoperative VAS,ESR, Cobb angle ,and ODI were improved compared with preoperatively (P<0.05).
Conclusion: In patients with thoracic tuberculosis, the use of debridement and bone grafting and posterior internal fixation by

transcostal transverse process approach combined with intraoperative SEP, TES-MEP and EMG monitoring can timely reflect

the spinal cord and nerve root function, avoid intraoperative injuries while achieving good fixation and lesion removal.
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Tab.1 Changes of VAS, erythrocyte sedimentation rate,
Cobb angle of 25 patients with thoracic tuberculosis 1 week

before operation and 1 year after operation (x+s)
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VAS(41) 7.83+1.36 2.48+0.98 5.16 <0.05
ESR (mm/h) 46.23+7.59 7.19+3.45 3.02 <0.05
Cobb ff1 (°) 28.25+7.26 10.55+2.89 2.35 <0.05
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Fig.1 A 20-year-old male patient with tuberculosis of Ts—T; was performed operation of debridement and bone grafting and posterior vertebral arch

internal fixation by transcostal transverse process approach combined with multimodal neuroelectrophysiological monitoring

creased by more than 50% during decompression
ment

form recovery by adjustment

1c. Real-time monitoring chart of SEP amplitude decrease during decompression

1a. SEP amplitude de-

1b. During the operation , the surgeon was notified in time and the SEP amplitude recovered after treat-

1d. Intraoperative real-time monitoring chart after SEP wave-
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Fig.2 A 26-year-old male patient with tuberculosis of Ts—Ty was performed operation of debridement and bone grafting and posterior internal fixation by
transcostal transverse process approach combined with multimodal neuroelectrophysiological monitoring  2a,2b. Three weeks before operation , lateral X-
ray and sagittal CT reconstruction showed that the Ts—Ty vertebral bodies were severely damaged ,wedge-shaped ,and severe kyphosis  2¢,2d. Three
months after operation,lateral X-ray and sagittal CT reconstruction showed that the kyphotic deformity was significantly improved and the physiological

curvature and weight-bearing ability were restored after the internal fixation of the nail and rod system and the rib grafting fusion
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Fig.3 A 50-year-old male patient with tuberculosis of Ti—T}; was performed operation of debridement and bone grafting and posterior internal fixation by

transcostal transverse process approach combined with multimodal neuroelectrophysiological monitoring  3a,3b. Three weeks before operation, lateral X-
ray and sagittal CT reconstruction showed that the T),—T); vertebral bodies had osteolytic destruction,intervertebral disc destruction,and kyphosis with
mild instability 3c¢,3d. Five months after operation, lateral X-ray and sagittal CT reconstruction showed that the stability of the spine was improved ,and
the physiological curvature and weight-bearing capacity were significantly restored after debridement and rib grafting fusion and internal fixation with the

nail and rod system
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Tab.2 Comparison of ODI of 25 patients with thoracic
tuberculosis between 1 week before surgery and 1 year after

surgery (x+s )
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TR P75 (43) 4.41+0.76 2.79+0.43
A 3G A (5 3.98+0.56 2.34+0.39
PR () 4.15+0.67 3.36+0.49
AL (43) 4.110.58 2.73+0.36
A BB (43 3.86+0.52 2.47+0.33
WSS (47) 4.39+0.63 2.65+0.37
Wi IR 175 28 (43) 3.45+0.49 2.06+0.65
PEATE (43) A A
28 (4) 4.09+0.55 2.86+0.56
TRATHE L (43) 4.16+0.47 3.26+0.48
By () 36.59+3.45 24.52+1.97
ODI 454 (%) 83.45+6.94 54.30+6.59*

TE - 5ARET LA L, *1=4.76,P<0.05
Note : Compared with preoperative 1 week , “1=4.76 ,P<0.05
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