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ABSTRACT 

Objective:  This study aimed to see the outcome of spinal dysraphism surgery without electrophysiological 

monitoring. 

Materials & Methods:  A prospective study was conducted in the department of neurosurgery, Jinnah 

Hospital Lahore. A total of 125 patients were included in the study. Data was collected on a proforma 

regarding symptoms, location, variety, surgical technique, and rehabilitation, and analyzed for the outcome. 

Results:  Out of 125 patients, 30 patients presented with swelling, 65 with cutaneous stigmata and 30 had 

neurological deficits. The spinal dysraphism was located in the lumbosacral region in the majority (63%) of 

cases and no patient was found to have it in the cervical region. 76% of patients had static outcomes despite a 

lack of electrophysiological monitoring, 17% of patients showed improvement in neurological deficits and 7% 

deteriorated. 

Conclusion:  The outcome of surgery for spinal dysraphism even without intraoperative electrophysiological 

monitoring can be satisfactory if done carefully by an expert team. 

Keywords:  Spina bifida, motor evoked potentials (MEP), tethered cord syndrome (TCS), somatosensory-

evoked potentials (SSEPs), IONM (intraoperative neurophysiological monitoring). 
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INTRODUCTION 

Spinal dysraphism is the failure of the fusion of 

midline structures of the spine. It is divided into 

two groups; spina bifida aperta and spina bifida 

occulta. Electrophysiological studies are highly 

valuable for evaluating pre and postoperative 

patients and more importantly, for monitoring 

during surgery. Motor-evoked potentials (MEPs) 

and somatosensory-evoked potentials (SSEPs) are 

commonly practiced tools. This monitoring can 

reduce complications and lead to a better 

outcome. In the pre-antibiotic era, patients with 

spina bifida were not expected to survive 

especially in exposed dysraphism, because the 

spinal cord and, thus, the central nervous system 

are exposed to the environment. Most of the 

survivors are handicapped. The debate over 

whether surgical treatment should be offered or 

whether the disease should be allowed to take its 

natural course has been resolved in favor of 

treatment after the advancement in neurosurgical 

operative techniques.1 

 Spinal dysraphism is the result of failure of 

fusion of midline structures of the spine and is 

divided into two broad categories; Spina bifida 

aperta and spina bifida occulta. In the first 

category, the underlying neural canal structures 

are not covered by normal skin. 

Myelomeningocele and myeloschiasis are 

examples. In spina bifida occulta, the underlying 

structures are covered by normal skin. 

Lipomyelomeningocele, meningocele, and 

congenital dermal sinus are examples of this 

category1. During the 4th week of gestation, 

incomplete closure of the neural tube leads to 

this defect and the patient can suffer from 

lifelong paralysis and incontinence that has 

emotional and socioeconomic implications2. 

Consumption of 400 micrograms of folic acid 

daily before conception and during the first 

trimester prevents 50-70% of these defects.3,4,5 

 Neurophysiological monitoring provides 

reliable and sensitive methods for assessing both 

ascending and descending functions of the spinal 

cord in the diagnostic laboratory and the 

operating room. Electrophysiological studies are 

highly valuable for evaluating patients pre and 

postoperatively, and more importantly for 

intraoperative monitoring. Motor-evoked 

potentials (MEPs) and somatosensory-evoked 

potentials (SSEPs) are commonly practiced 

tools.6,7 

 In developing countries, the lesser availability 

of monitoring is a major hindrance to prognosis. 

The management of meningomyelocele study 

(MOMS) trial (2011) concluded that if surgery is 

done before 26 weeks of gestation, the outcome 

is much better and the incidence of complications 

is reduced.8,9 

 Due to the non-availability of 

electrophysiological monitoring in our 

department, the surgery for spinal dysraphism 

was done without it and the aim was to assess the 

outcome of this surgery without 

electrophysiological monitoring and to improve 

pediatric neurosurgery skills. 

 
MATERIALS & METHODS 

Study Type & Settings 

A prospective study was conducted for six years 

from January 2017 to December 2022 at the 

Department of Neurosurgery, Jinnah Hospital, 

Lahore with ethical approval from the institution 

(Ref# ERB162/9/04-04-2024/SI ERB). Informed 

consents were taken from the patients. 

 

Inclusion Criteria 

Children of both genders, aged more than 2 

months, and having spinal dysraphism were 

included in the study. 

Exclusion Criteria 

Children admitted for revision surgery, having CSF 

leak from dysraphism area, documented 

preoperative meningitis, and having paraplegia 

were excluded. 
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Data Collection 

A total of 125 patients were enrolled and the data 

was collected on a designed proforma and data 

regarding symptoms, location, type, surgical 

technique, and neurorehabilitation was collected. 

All patients presenting with spinal dysraphism 

who met inclusion criteria, and were fit for 

surgery were included in the study. All patients 

included in the study were operated by a faculty 

member (at least an assistant professor), a 

qualified neurosurgeon. Data were analyzed for 

the outcome based on operational definition. 

 
RESULTS 

Age Distribution 

The majority of patients (48%) were between 3-4 

months followed by 4-5 months (32%) (Table 1). 

 

Table 1:  Age distribution. 

Age Frequency (%) 

2-3 months 25(20%) 

3-4 months 60(48%) 

4-5 months 40(32%) 

 

Gender Distribution 

Spinal dysraphism was found to be more 

common in female children (60%) compared to 

males (40%) with female: male ratio of 3:2    

(Table 2). 

 

Table 2:  Gender distribution. 

Gender Frequency (%) 

Male 50(40%) 

Female 75(60%) 

 

Symptoms and Signs of Spinal 

Dysraphism 

A total of 125 patients were included. Out of 

these, 30 patients presented with swelling, 65 

with cutaneous stigmata, and 30 with 

neurological deficits (Table 3). 

Table 3:  Symptoms and signs of spinal dysraphism. 

Sign and Symptoms Frequency (%) 

Cutaneous stigma 65 (52%) 

Swelling 30 (24%) 

Neurological deficit 30 (24%) 

 

Location of Spinal Dysraphism 

In our study, the spinal dysraphism was mostly 

located in the lumbosacral region (63%), and 

there was no case documented in the cervical 

region (Table 4). 

 

Table 4:  Location of spinal dysraphism. 

Location Frequency (%) 

Lumbosacral 63(52.9%) 

Lumbar 39(31.2%) 

Dorsal 23(19.3%) 

Cervical 0 (0%) 

 

Variety of spinal Dysraphism 

Spina bifida cystica i.e. meningocele without 

hydrocephalus has more prevalence (29.6%), 

mostly occurring without hydrocephalus. Among 

spina bifida occulta, lipomyelomeningocele is the 

most common occurrence (21.6%) followed by 

thickened filum terminale (8%) (table 5) (Figure 1). 

 

Table 5:  Variety of spinal dysraphism. 

Variety Frequency (%) 

Spina bifida aperta 79 (63.2%) 

Meningocele with hydrocephalus 13 (16.4%) 

Myelomeningocele with hydrocephalus 10 (12.6%) 

Meningocele without hydrocephalus 41 (51.8%) 

Myelomeningocele without 

hydrocephalus 
15 (18.9%) 

Spina bifida occulta 46 (36.8%) 

Lipomyelomeningocele 27 (21.6%) 

Thickened filum terminale 10 (8%) 

Split cord malformation 6 (4.8%) 

Dermal sinus 3 (2.4%) 

 

Surgical Technique Used to Repair the 

Defect 

Excision and repair of spinal dysraphism was
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performed in 80 patients, untethering of the cord 

in 6 patients (Figure 2) while 29 patients required 

reconstructive surgery with the help of the 

Department of Plastic and Reconstructive Surgery 

(table 6). 

 

 
 

Figure 1:  Tethered cord syndrome; low-lying conus 

medullaris with thickened filum terminale. (Image included 

with permission). 

 
Table 6:  Surgical technique used to repair the 

dysraphism. 

Technique Frequency (%) 

Excision and repair only 80 (68.9%) 

Release of thickened filum terminale 10 (8.6%) 

Detethering of cord 6 (5.1%) 

Reconstructive surgery 29 (23.2%) 

 

The outcome of the Patients After 

Surgery 

In our study, 96 (76%) patients had static

outcomes despite of lack of electrophysiological 

monitoring, 21 (17%) showed improvement in 

neurological deficits while the neurology of 8 

(7%) patients deteriorated (table 7). 

 

 
 

Figure 2:  Preoperative finding of thick filum terminale, 

ready to be sectioned. (Image included with permission). 

 
Table 7:  Outcome of the patients after surgery. 

Outcome Frequency(%) 

Improved 21(17%) 

Static 96(76%) 

Deteriorated 8(7%) 
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DISCUSSION 

Spinal dysraphism is the result of failure of fusion 

of midline structures of the spine and is divided 

into two broad categories; Spina bifida aperta and 

spina bifida occulta.1 

 In our study, surgery for spinal dysraphism 

was performed on 80 patients, 6 patients had 

detethering of the cord and 29 patients had 

reconstructive surgery. 76% of patients had static 

outcomes despite a lack of electrophysiological 

monitoring, 17% of patients showed 

improvement in neurological deficits and 7% 

deteriorated. The results of our study are similar 

to the study by Sajid Hussain, 75% of their 

patients were of spina bifida aperta while in our 

study, it was 63.2%.10 According to our study, 17% 

of patients showed improvement while 76% 

remained in their previous condition. Raj Kumar 

et al concluded that 45% of patients improved 

while 43% remained static.11,12 As our institution 

has a reconstructive surgery specialty available, 

our 29 patients underwent reconstructive surgery 

in the same sitting after a multidisciplinary team 

discussion preoperatively. 

 Spinal dysraphism involves the lumbosacral 

region (74.8%) most frequently, as published by 

Ahmed et al. There was no patient with a lesion in 

the cervical region.13,14 Type of spina bifida in our 

study was comparable to Sajid Hussain’s study, 

75% of their patients presented with spina bifida 

aperta while it was 63.2% in our study.15 

According to our study, 17% of patients improved 

while 76% remained in their previous condition. 

Raj Kumar et al reported that 45% of patients 

improved and 43% remained static.16 Analyzing 

the outcomes of 326 pediatric cases, Shang et al, 

found postoperative urinary retention in six cases 

(1.8%), lower extremity numbness in nine cases 

(2.8%), and lower extremity weakness in 3 cases 

(1%).16,17 

 In a study conducted at the University of 

California, no patient developed new neurologic 

symptoms or signs postoperatively. Bowel and 

bladder function improved in 46% of patients, 

back pain in 39%, and motor function in 31%. 

Eight percent of patients reported a decline in 

bladder control and worsening of back pain 

postoperatively13 while in our study, 76% of 

patients had static outcomes and 7% 

deteriorated. 

 Our institution has an established department 

of plastic and reconstructive surgery and 29 

patients in our study underwent reconstructive 

surgery as a joint undertaking after 

multidisciplinary team discussion preoperatively 

to avoid complications.18,19 

 The outcome of surgery remained static in 

76% of our patients despite the lack of 

electrophysiological monitoring which is 

motivating and fascinating for young 

neurosurgeons to provide care to these patients 

even in general neurosurgical wards and it is the 

responsibility of trained supervisors to pass on 

the skills of pediatric neurosurgery to young 

consultants in resource-constrained departments 

of the country. 

 

RECOMMENDATIONS 

The presence of a substantial sample size along 

with the availability of neuromonitoring services 

and the establishment of dedicated pediatric 

neurosurgery units within all neurosurgery 

departments are future recommendations. 

 

CONCLUSION 

The outcome of surgery for spinal dysraphism 

even without intraoperative electrophysiological 

monitoring can be satisfactory if done carefully by 

an expert team. 

 

Conflict of Interest 

No conflict of interest of any participant was 

involved in this study. 

Data Availability Statement 

All the data is available on request. Interested 

researchers can contact manzoor63@gmail.com 

mailto:manzoor63@gmail.com


Manzoor Ahmad, et al: Outcome of Spinal Dysraphism Surgery without Electrophysiological Monitoring in a Resource 

 

http//www.pakjns.org         Pak. J. of Neurol. Surg. – 2024 – 28 (3): 391-397.        397   
 

REFERENCES 

1. Aftab S, Akbar R, Rehman L, Ahmed T, Javeed F, 

Bokhari I. Assessment of outcomes of 

myelomeningocele repair and early postoperative 

complications. Pakistan Journal of Neurological 

Surgery 2022;26(4):679-86. 

https://doi.org/10.36552/pjns.v26i4.804. 

2. Ahmed S, Khan SS, Ullah U, Chughtai WN, Jalal ML, 

Chishti K. Characteristics and Outcome of 588 

Children with Myelomeningocele at a Tertiary 

Childcare Hospital of S. Punjab, Pakistan. Pakistan 

Journal of Medical & Health Sciences 

2022;16(05):298. 

https://doi.org/10.53350/pjmhs22165298. 

3. Centers for Disease Control and Prevention (CDC); 

Spina bifida and anencephaly before and after folic 

acid mandate-United States, 1995-1996 and 1999-

2000. MMWR Morb Mortal Wkly Rep. 

2004;53(17):362-5. 

4. Salih MA, Murshid WR, Seidahmed MZ. 

Epidemiology, prenatal management, and 

prevention of neural tube defects. Saudi Med J. 

2014;35(1):15-28. 

5. Quiñones-Hinojosa A, Gadkary CA, Gulati M, von 

Koch CS, Lyon R, Weinstein PR, Yingling CD. 

Neurophysiological monitoring for safe surgical 

tethered cord syndrome releases in adults. Surg 

Neurol. 2004;62(2):127-33. 

DOI: 10.1016/j.surneu.2003.11.025. 

6. Paslaru FG, Panaitescu AM, Iancu G, Veduta A, Gica 

N, Paslaru AC, Gheorghiu A, Peltecu G, Gorgan RM. 

Myelomeningocele Surgery over the 10 Years 

Following the MOMS Trial: A Systematic Review of 

Outcomes in Prenatal versus Postnatal Surgical 

Repair. Medicina (Kaunas). 2021;57(7):707. 

Doi: 10.3390/medicina57070707. 

7. Ahmed M, Mughal SH. The pattern of presentation 

of spinal dysraphism. Pakistan Journal of 

Neurological Surgery. 2010;14(2):127-30. 

8. Kumar R, Singh SN. Spinal dysraphism: trends in 

northern India. Pediatric neurosurgery 

2003;38(3):133-45. DOI: 10.1159.000068819. 

9. Krieger D, Sclabassi RJ. Neurophysiologic 

assessment in the management of spinal 

dysraphism. Neurosurg Clin N Am. 1995;6(2):219-

30. DOI: 10.1016/S1042-3680(18)30458-3. 

10. Gábor Fekete, László Bognár László Nová. Surgical 

treatment of tethered cord syndrome—comparing 

the results of surgeries with and without 

electrophysiological monitoring. Child's Nervous 

System. 2019;35:979-84. 

http://doi.org/10.1007/s00381-019-04129-9. 

11. Kim K. Intraoperative Neurophysiology Monitoring 

for Spinal Dysraphism. J Korean Neurosurg Soc. 

2021;64(2):143-150. DOI: 10.3340/jkns.2020.0124. 

12. Rinkinen JR, Weitzman RE, Clain JB, Lans J, Shin JH, 

Eberlin KR. Locoregional flap closure for high-risk 

multilevel spine surgery. Plastic and Reconstructive 

Surgery–Global Open. 2020;8(4):e2751. 

DOI: 10.1097/GOX.0000000000002751 

13. Brown AM, Rubayi S. The role of the plastic 

surgeon in wound repair after spinal surgery. N 

Am Spine Soc J. 2020;17(3):175-94. 

DOI: 10.1016/j.xnsj.2020.100029. 

14. Koyama, J., Akutsu, N., Higashino, M. et al. Repair 

of refractory postoperative cerebrospinal fluid 

leakage using a reversed dermis flap in a pediatric 

lipomyelomeningocele patient. Childs Nerv Syst 

2022;38:1185-8. DOI: 10.1007/s00381-022-05474-y 

15. Strike SA, Hassanzadeh H, Jain A, Kebaish KM, 

Njoku DB, Becker D, Ain MC, Sponseller PD. 

Intraoperative neuromonitoring in pediatric and 

adult spine deformity surgery. Clinical spine 

surgery. 2017;30(9):E1174-81. 

DOI: 10.1097/BSD.0000000000000388. 

16. Rijs K, Klimek M, Scheltens-de Boer M, Biesheuvel 

K, Harhangi BS. Intraoperative neuromonitoring in 

patients with intramedullary spinal cord tumor: a 

systematic review, meta-analysis, and case series. 

World neurosurgery. 2019;125:498-510. 

https://doi.org/10.1016/j.wneu.2019.01.007. 

17. Reghunath A, Ghasi RG, Aggarwal A. Unveiling the 

tale of the tail: an illustration of spinal 

dysraphisms. Neurosurgical review. 2021;44(1):97-

114. DOI: 10.1007/s10143-019-01215-z. 

18. Gupta VK, Bhat A, Sharma S, Gupta B. Spinal 

dysraphism: Presentation, management and 

outcome of patients undergoing surgery. 

International Journal of Innovative Research in 

Medical Science (IJIRMS). 2021;6(08). 

https://doi.org/10.23958/ijirms/vol06-i08/1166. 

19. Delwar Hossain M, Rashid MA, Saifullah M, Islam R. 

Management of Spinal Dysraphism-Our Clinical 

Experience. Saudi J Med Pharm Sci. 2023;9(3):192-

6. DOI: 10.36348/sjmps.2023.v09i03.008. 

https://doi.org/10.3340%2Fjkns.2020.0124
https://doi.org/10.1097%2FGOX.0000000000002751
https://doi.org/10.1016%2Fj.xnsj.2020.100029
https://doi.org/10.1007/s00381-022-05474-y·
https://doi.org/10.1097/BSD.0000000000000388
https://doi.org/10.1016/j.wneu.2019.01.007
https://doi.org/10.1007/s10143-019-01215-z
https://doi.org/10.23958/ijirms/vol06-i08/1166
https://doi.org/10.36348/sjmps.2023.v09i03.008


 

 

http//www.pakjns.org         Pak. J. of Neurol. Surg. – 2024 – 28 (3): 391-397.        398   
 

Additional Information 

Disclosures:  Authors report no conflict of interest. 

Ethical Review Board Approval:  The study conformed to the ethical review board requirements. 

Human Subjects:  Consent was obtained by all patients/participants in this study. 

Conflicts of Interest: 

In compliance with the ICMJE uniform disclosure form, all authors declare the following: 

Financial Relationships:  All authors have declared that they have no financial relationships at present or within 

the previous three years with any organizations that might have an interest in the submitted work. 

Other Relationships:  All authors have declared that there are no other relationships or activities that could 

appear to have influenced the submitted work. 

 

 

AUTHOR’S CONTRIBUTION 
 

S. No. Name of Author Contribution 

1. Adeel Rauf Data collection. 

2. Usman Ahmad Kamboh Literature review. 

3. Aiqa Gulshan Data collection. 

4. Zaid Sami Ullah Methodology. 

5. Sana Jamal Data analysis. 

6. Manzoor Ahmad Discussion & overview. 

7. Naveed Ashraf Editing & overview. 

 

 

 


