Occurrence of New Postoperative Deficits
In the study of 50 patients, 88% did not develop new postoperative deficits, indicating successful surgical outcomes. However, 12% exhibited new impairment post-surgery, underscoring the potential risks and challenges of these procedures.(table 4)
Table (4): Distribution of the cases studied according to occurrence of new postoperative deficit.
	Occurrence of new postoperative deficit
	no.
	%

	No new deficit
	44
	88.0

	Deficit
	6
	12.0


"n: Number of cases."


Table (5) shows the correlation between reversibility of intraoperative neurophysiological monitoring alerts and postoperative deficits. It shows high sensitivity (97.7%) in SSEP for detecting true negatives and 50% specificity for true positives. A 92% accuracy rate was achieved in categorizing cases. MEP showed high sensitivity and moderate specificity, while EMG alerts had a high rate of true deficit detection but a higher chance of false positives. Combining modalities increased sensitivity to 97.7% and specificity to 83.3%, achieving a high accuracy of 96%.
Table (5):	Agreement (sensitivity, specificity, and accuracy) for alerts reversibility
	Alerts reversibility
	Occurrence of new postoperative deficit
	Sensitivity
	Specificity
	PPV
	NPV
	Accuracy

	
	Deficit
(n =6)
	No Deficit
(n =44)
	
	
	
	
	

	
	no.
	%
	no.
	%
	
	
	
	
	

	SSEP
	
	
	
	
	
	
	
	
	

	Irreversible
	3
	50.0
	1
	2.3
	97.73

	50.0

	93.48

	75.0

	92.0


	Reversible or no alert
	3
	50.0
	43
	97.7
	
	
	
	
	

	MEP
	
	
	
	
	
	
	
	
	

	Irreversible
	4
	66.7
	2
	4.5
	95.45

	66.67

	95.45

	66.67

	92.0


	Reversible or no alert
	2
	33.3
	42
	95.5
	
	
	
	
	

	EMG
	
	
	
	
	
	
	
	
	

	Irreversible
	1
	16.7
	0
	0.0
	100.0

	16.67

	89.80

	100.0

	90.0


	Reversible or no alert
	5
	83.3
	44
	100.0
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	Combination of modalities
	
	
	
	
	
	
	
	
	

	Irreversible
	5
	83.3
	1
	2.3
	97.73

	83.33

	97.73

	83.33

	96.0


	Reversible or no alert
	1
	16.7
	43
	97.7
	
	
	
	
	


"SSEP: Somatosensory-Evoked Potential,  MEP: Motor-Evoked Potential,   EMG: Electromyography, PPV: Positive Predictive Value,   NPV: Negative Predictive Value, Sensitivity: True positive rate, Specificity: True negative rate, Accuracy: Overall classification performance."

The study found that irreversible alerts in SSEP monitoring were significantly associated with postoperative deficits, with 50% of cases showing deficits compared to 2.3%. In the MEP category, irreversible alerts appeared in 4.5% of cases without deficits and in 66.7% of cases with deficits. However, no significant difference was found in EMG monitoring. These findings highlight the predictive value of SSEP and MEP monitoring in assessing the risk of postoperative neurological deficits, underscoring the critical role of specific monitoring parameters in patient outcomes and the complex interplay between neurophysiological monitoring alerts and postoperative neurological statuses(table 6).








Table (6):	Relation between the occurrence of new postoperative deficit and Alerts reversibility (n=50)
	Alerts reversibility
	Occurrence of new postoperative deficit
	
	FEp

	
	No Deficit
(n =44)
	Deficit
(n =6)
	
	

	
	no.
	%
	no.
	%
	
	

	SSEP
	
	
	
	
	
	

	Irreversible
	1
	2.3
	3
	50.0
	16.341*
	0.004*

	Reversible or no alert detected
	43
	97.7
	3
	50.0
	
	

	MEP
	
	
	
	
	
	

	Irreversible
	2
	4.5
	4
	66.7
	19.295*
	0.001*

	Reversible or no alert detected
	42
	95.5
	2
	33.3
	
	

	EMG
	
	
	
	
	
	

	Irreversible
	0
	0.0
	1
	16.7
	7.483
	0.120

	Reversible or no alert detected
	44
	100.0
	5
	83.3
	
	

	
	
	
	
	
	
	


“SSEP: Somatosensory-Evoked Potential, MEP: Motor-Evoked Potential, EMG: Electromyography, χ²: Chi-square test, FEp: Fisher Exact Probability, n: Number of cases."	
p: p value for comparing between No Deficit and Deficit
*: Statistically significant at p ≤ 0.05
2: Chi square test 		FE: Fisher Exact		
p: p value for comparing between No Deficit and Deficit
*: Statistically significant at p ≤ 0.05

the Usefulness of MIONM  reflected by the  Irreversible alerts strongly predicted new deficits (SSEP and MEP significant; EMG not). The combined modalities indicator showed the best overall performance (high accuracy) for identifying patients at risk. Clinically, patients with reversible alerts (alerts that normalized after corrective actions) clustered in the no-deficit group, whereas irreversible alerts clustered in the deficit group, supporting a preventive signal consistent with effective intraoperative intervention (Tables 5–6).


Those patients  whom were selected underwent a structured preoperative neurological examination, including mRS grading, during the pre-surgical workup. This served as the baseline for all postoperative comparisons.”
The mRS is well validated in neurosurgical cohorts and is sensitive to both minor and major neurological changes (21)
	mRS Grade
	Description

	0
	No symptoms

	1
	Symptoms present (e.g., mild numbness); no significant disability

	2
	Slight disability; independent but cannot do all usual activities

	3
	Moderate disability; needs some help, but ambulatory

	4
	Moderately severe; needs assistance for walking and bodily needs

	5
	Severe; bedridden, incontinent, requiring constant care

	6
	Death


Figure (1): Modified Rankin Scale (mRS)

Demographics
The demographic analysis involved 50 patients, with a male majority (58%) and ages ranging from 13 to 67 years, averaging at 39.2 years. The clinical indications for surgery includes  idiopathic scoliosis,,  cranial lesions requiring craniotomy ,lumbar canal stenosis, and cervical intramedullary tumors. Clinically, most patients (56%) exhibited both motor and sensory impairments, while 24% had weaknesses and 20% had sensory symptoms only.
Table (1):	Distribution of the studied cases according to demographic data (n = 50)
	
	no.
	%

	Sex
	
	

	Male
	29
	58.0

	Female
	21
	42.0

	Age (years)
	
	

	Min. – Max.
	13.0 – 67.0

	Mean ± SD.
	39.20 ± 14.09

	Median (IQR)
	41.50 (32.0 – 50.0)

	Diagnosis
	
	

	Lumbar canal stenosis
	8
	16.0

	Cervical canal stenosis
	5
	10.0

	Idiopathic scoliosis
	7
	14.0

	Thoracic fracture
	1
	2.0

	Lumbar fracture
	2
	4.0

	Cervical intramedullary tumor
	10
	20.0

	Craniotomy
	8
	16.0

	Thoracic intramedullary tumor
	6
	12.0

	Thoracic extra medullary tumor
	3
	6.0

	Clinical presentation
	
	

	Weakness only
	12
	24.0

	Sensory only
	10
	20.0

	Motor and Sensory
	28
	56.0


“SD: Standard Deviation, IQR: Interquartile Range, n: Number of cases."

These demographic insights offer an in-depth review of the study population's features, which is crucial for understanding the results and analysis that follow (Table 1).
IONM Alerts 
A study of 50 patients showed varying patterns of alert reversibility, with 22% having stable responses, 8% showing irreversible alarms, and 71% showing temporary brain damage. EMG results showed greater stability, while MEP monitoring showed a mix of potential and avoided neurological issues, with 12% of patients showing no alerts.


