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ABSTRACT 

 

BACKGROUND 

Myelomeningocele is the most severe form of spina bifida, resulting from incomplete closure 

of the neural tube. Early surgical repair is critical to prevent complications, inclusive of CSF 

(Cerebrospinal Fluid) leakage, infection, and progressive neurological deficits. This 

prospective study was conducted in a tertiary care centre to evaluate the spectrum of MMC 

(Myelomeningocele) and to analyze the operative results. 

 

METHODOLOGY 

Over an 18-month duration, 30 patients diagnosed with MMC and referred for surgical repair 

were enrolled for the study. Particulars related to demographic characteristics, clinical 

presentation, anatomical type of the lesion and associated anomalies (e.g., hydrocephalus, 

tethered cord) were recorded. Intra operative findings and post-operative complications 

together with CSF leak, wound infection and neurological deterioration were documented. 

Patients were followed up for a period of 6 months. 

 

RESULTS 

A total of 30 patients with a median age group of 1-5 years underwent surgical restoration. 

The majority (about 80%) had lumbosacral MMC, with smaller proportions with thoracic or 

cervical defects. Hydrocephalus was detected in 63% of instances and was managed with 

simultaneous or staged ventriculo-peritoneal shunting. Operative restoration was 

efficaciously completed in all patients. Postoperative complications included CSF leak and 

wound infection, 13% each. Early follow-up demonstrated stabilization or improvement in 

neurological function in the majority of patients. 
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CONCLUSION 

Early and standardized surgical repair of MMC results in favorable results with low operative 

mortality. The study reinforces the importance of prompt diagnosis and intervention in 

lowering morbidity and enhancing early neurological recovery. 
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INTRODUCTION 

One of the most common congenital abnormalities that causes stillbirths, neonatal and toddler 

mortality, and occasionally permanent disability is NTDs (Neural Tube Defects). These 

anomalies are classified based on where they may occur and are secondary to aberrant neural 

tube closure during the embryonic development stage. They may be cranial NTDs 

(cranioschisis) or spinal NTDs (spina bifida). 

Myelomeningocele, the most common form of spina bifida, is a congenital neural tube 

disorder due to incomplete closure of the neural tube during early fetal development that 

worsens as gestation progresses.[1,2] As per Centers for Disease Control and Prevention 

(CDC) data, myelomeningocele influences approximately 3 in 10,000 births, with around 

1,500 children born with spina bifida yearly in America.[3] 

Myelomeningocele treatment has progressed over time from supportive care to early 

postnatal surgical closure and, more recently, prenatal closure. fMMC (Foetal 

Myelomeningocele) closure is superior to postnatal closure in terms of neurological 

outcomes, according to research.[4] Despite the fact that myelomeningocele originates during 

embryonic improvement, ongoing in-utero harm to the uncovered spinal cord contributes to 

neurological impairment. Animal research has proven that mid-gestational spinal defect 

coverage via fMMC can result in close to-normal neurological function. 

People with MMC often have motor and sensory neurological abnormalities distal to 

the lesion, which can cause paralysis if it lasts longer. Orthopaedic disorders such as 

kyphosis, scoliosis, hip dislocation, talipes (club foot), and contractures are also associated 

with spinal problems. The burden remains substantial in low- and middle-income settings 

because delayed presentation, sepsis risk, inadequate prenatal diagnosis, and limited access to 

neonatal neurosurgical services worsen outcomes. 

Operative outcomes after MMC repair are influenced by lesion level, sac condition, 

timing of surgery, associated hydrocephalus, and CSF leak at admission, infection, and 

quality of perioperative care. A recent 20-year single-centre study found that lesion site and 

age at surgery were significantly associated with mortality, while wound complications 

accounted for a major proportion of readmissions.[5] Other series have documented 

postoperative surgical-site infection around 11.7% to 13.5%, CSF leak around 23.7% in some 

cohorts, and postoperative hydrocephalus around 22.4%, although rates vary with case mix, 

timing, and follow-up duration.[6] 

Early identification and timely surgical intervention are important, as neurological 

functions may be preserved through prompt and appropriate treatment. This study aimed to 

assess the frequency of the various types of MMC consequences of surgical intervention in 

myelomeningocele patients. 
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MATERIALS & METHODS 

This was a prospective observational study conducted over a period of 18 months involving 

30 neonates and toddlers born with spina bifida operta, myelocele and myelomeningocele 

with or without a tethered cord admitted to the Department of Neurosurgery and Paediatrics. 

Toddlers with paraparesis (lower limb power 0) and toddlers with hydrocephalus with a very 

skinny cortex on CT/MRI and no spinal cord development on MRI and those with facial 

clefts, heart malformations, genitourinary tract anomalies, syringomyelia and hip dislocations 

were excluded from the study. 

Those who met the inclusion criteria were enrolled in the study with informed consent 

from their parents after receiving approval and clearance from the Institutional Ethical 

Committee. A proforma by the successive sampling method was used to collect the data. 

Obstetric, menstrual, previous, and personal medical histories were recorded, and a thorough 

examination was performed. In order to determine the developmental status of the central 

nervous system, basic regular blood tests were performed in addition to radiological 

examinations, including CT and MRI scans of the brain and entire spine. 

All patients underwent surgical intervention, with anatomical repair performed using 

standard techniques. For those with hydrocephalus, a ventriculo-peritoneal shunt procedure 

was carried out initially, followed by correction of the meningocele. In cases with associated 

lipoma, meticulous exploration and excision were performed. Laminectomy, spinal cord 

detethering, and anatomical restoration were performed on patients with diastematomyelia 

and tethered cord syndrome. Up to three months of postoperative follow-up were carried out. 

RESULTS 

About half of the patients in the current investigation were newborns, with four of them 

presenting in the early neonatal period, as shown in Table 1. However, between the ages of 1 

and 4 years and older, around 30% of cases were discovered later. The age range at 

presentation was 12 days to 7 years, with a median age of 6 months. Compared to women 

(34.35%), men (65.65%) were more impacted. 

 

  No. of Patients Percentage 

Age 

Neonates 4 12.5% 

Infants 15 46.88% 

Toddler (1-4yrs) 10 31.25% 

>5yrs 3 9.38% 

Total  32 100% 

Table 1: Age Distribution 

 

Myelomeningocele accounted for the majority of cases (82.1%), with 

lipomyelomeningocele (2 cases), diastematomyelia (2 cases), meningocele (2 cases), and 

dermal sinus (1 case) being the other types of spinal dysraphism. 

78% of MMC occurred in the lumbosacral region. One baby with Hydrocephalus was 

investaged with MRI and treated for Hydrocephalus with Ventriculo-peritoneal Shunt 

(Chhabra Shunt) which works on Slit in Spring Valve Mechanism 3 days prior to MMC 

Repair with primary closure. (Fig 1G) 

2 cases of Lipomyelomeningocele amounting to 6.25% incidence, were managed 

surgically through cord untethering, maximal safe resection of the lipoma, and dural 

reconstruction to prevent cerebrospinal fluid leakage. These were investigated with MRI and 

surgically corrected with dural reconstruction and primary closure (Fig 6I). 

Four cases of diastematomyelia were associated with tethered cords, all of which 

exhibited clinical signs such as hypotonia and paraparesis. One case had tuft of hair showing 
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classical of spinal dysraphism. The patient was subjected to CT which showed improper 

Development of Spinous Process of L3-L4 and Kyphoscolosis. Further he was subjected to 

non-contrast MRI which revealed Lipomemingocele. Intraoperatively, Lipomeningocele 

attached to Conus Medularis was noted. Detethering of Cord from Conus Medularis and 

Primary Closure of Dura under Microscope Guidance was done. (Fig 4E) Post operatively 

patient was relieved of pain, most importantly no compilcations like paraplegia or paraparesis 

was noted. Initally patient had walking difficulty because of procedural pain, gradually there 

was improvement in walking and no other complaints were noted. Patient was discharged 

with review after 5 days 

2 cases amounting to 6.25% cases of meningocele were observed. Both were posterior 

meningocele, one of which involved a ruptured sac at presentation and other was upper 

thoracic meningocele. Total Excision of Sac & Disconnection were carried out (Fig 8F) 

In our study, one case of dermal sinus was recorded in a 6-month-old girl who 

presented with a midline dimple in the lumbosacral region and lower limb weakness. On 

physical examination, these lesions often appear as a pinpoint opening or dimple, sometimes 

accompanied by cutaneous markers such as a hairy nevus, capillary hemangioma, or 

hyperpigmented patch. Although these features are typically visible at birth, diagnosis is 

sometimes delayed until complications like local infections, meningitis, or abscess formation 

prompt further evaluation. The sinus was surgically managed with elliptical incision around 

the lesion.  

 

Type No. of Patients Percentage 

Myelomeningocele 23 71.88% 

Lipomyelomeningocele 2 6.25% 

Meningocele 2 6.25% 

Tethered Cord 4 12.5% 

Dermal Sinus 1 3.13% 

Total 32 100% 

Table 2: Type of Spinal Dysraphism 

 

 



  
NeuroQuantology | June 2026 | Volume 24 | Issue 6 | Page 178-191 | doi: 10.48047/nq.2026.24.6. NQ26016 
Dr. Rahul Raikar / A Prospective study of Types and Operative Outcomes of Myelomeningocele at a Tertiary Care Centre  

Eissn: _1303-5150  182      www.neuroquan tology.com  

 

The distribution of cases as per clinical presentation is as shown in the table below. 

Hypotonia and paraparesis were presenting symptoms in four cases, while nearly half of the 

patients (46.2%) had CSF leakage, and one-third (33.3%) had associated hydrocephalus. 

 

 No. of Patients Percentage 

Presented with Paraperesis and Hypotonia 

Present 4 13.34% 

Absent 26 86.67% 

Presented with Ruptured Meningocele 

Present 14 46.67% 

Absent 16 53.34% 

Presented with Hydrocephalus 

Present 11 36.67% 

Absent 19 63.34% 

Table 3: Distribution based on Clinical Presentation 

 

The most common location of spinal dysraphism was the lumbosacral region (79.5%), 

followed by the thoracolumbar (15.4%) and cervical regions (5.1%). The mean lesion size 

measured 27.89 cm². 

 

 
The most common complications observed were CSF leakage (10.3%), wound 

infection (10.3%), and paraparesis (10.3%). Mortality occurred in two cases: one patient 

succumbed to aspiration pneumonia, while another died due to ventriculitis as mentioned in 

Table 3. 

 

Complications No. of Patients Percentage 

CSF Leak 4 13.34% 

Ventriculitis 3 6.67% 

Wound Infection 4 13.34% 

Skin Necrosis 2 6.67% 

Paraplegia 0 0 

Death 2 6.67% 
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Table 4: Complications 
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DISCUSSION 

‘Spinal dysraphisms’ is the aggregate term for congenital spinal cord abnormalities. Some of 

these diseases may be identified in older children or adults, but most are diagnosed at birth or 

in the early stages of infancy. 

In this study, myelomeningocele was observed in 71.88% of spinal dysraphism cases, 

with 78% occurring in the lumbosacral region. Lipomyelomeningocele was observed in 2 

cases amounting to 6.25%; two cases of spinal lipoma were managed surgically through cord 

untethering, safe resection of the lipoma, and dural reconstruction to prevent cerebrospinal 

fluid leakage. In the current study, four cases of diastematomyelia were associated with 

tethered cords, all of whom exhibited clinical signs such as hypotonia and paraparesis. In the 

present study, we had 2 cases, amounting to 6.25% of meningocele. In our study, we 

observed two cases of posterior meningocele, one of which involved a ruptured sac at 

presentation and the other was an upper thoracic meningocele. One example of dermal sinus 

was noted in the current investigation in a 6-month-old girl who had lower limb weakness 

and a midline indentation in the lumbosacral region. On physical examination, these lesions 

often appear as a pinpoint opening or dimple, sometimes accompanied by cutaneous markers 

such as a hairy nevus, capillary hemangioma, or hyperpigmented patch. Although these 

features are typically visible at birth, diagnosis is sometimes delayed until complications like 

local infections, meningitis, or abscess formation prompt further evaluation. 

According to Ismat Jahan et al.'s study,[7] meningomyelocele (46%) was the most 

prevalent kind of NTD. Meningomyelocele was the most common kind, followed by 

encephalocele (26.5%) and meningocele (15%). Anencephaly was discovered in 4.4% of the 

cases in this NTD series. These results are consistent with a 2018 study conducted in 

Turkey.[8] 

In our study, the lumbosacral area had the highest frequency of spinal dysraphism 

(79.5%), followed by the thoracolumbar (15.4%) and cervical (5.1%) regions. The average 

size of the lesion was 27.89 cm². In Alamgir Khan's study of 156 patients, the mean age of 
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presentation was 58.58 days ± 26.01 days standard deviation, with 68 patients (43.6%) being 

female and 88 patients (56.4%) being male.[9] 79 patients had defects smaller than 5 cm, 68 

patients had defects between 5 and 10 cm, and 9 patients had defects more than 10 cm. 

According to Ismat Jahan et al., the lumbosacral region was the most frequently found 

location (47%), followed by the occipital (25%), lumber (12%), and sacral region (6%). The 

material that is currently available indicates that the lumbar area is the most common site of 

NTD defects. The results of the current study and the report were comparable. According to a 

Turkish study, the lumbar region had 39.2% of the defects, the lumbosacral region had 

24.6%, and the thoracolumbar region had 18.6%. 

The age range at presentation was 12 days to 7 years, with a median age of 6 months. 

Compared to women (34.35%), men (65.65%) were more impacted. With a range of 12 days 

to 7 years, the median age of presentation in the study Ismat Jahan, et al.[7] was likewise 6 to 

8 months. According to Rebecca A. Reynolds' study[6] the median age was 9 days 

(interquartile range [IQR], 6–21) at the time of the initial neurosurgical evaluation and 21 

days (IQR 15–36) at the time of surgery. The most frequent condition was lumbosacral 

myelomeningocele (73%, n = 54). 

Four of the patients in our series had hypotonia and paraparesis, and one-third 

(33.3%) had concomitant hydrocephalus and nearly half (46.2%) had cerebrospinal fluid 

(CSF) leakage. According to the initial preoperative assessment, 30% of the neural tube 

defects were leaking cerebrospinal fluid (n = 21), and 28% of the defects were considered 

infectious (n = 21). 28% of the neural tube abnormalities in the Rebecca A. Reynolds[6] series 

were found to be infectious (n = 21) and 30% were found to be leaking cerebrospinal fluid (n 

= 21) at the initial preoperative evaluation. Hydrocephalus, which occurs in 80%–96% of 

open spina bifida patients, was the most frequent neurologic connection with NTD. 

Hydrocephalus was found to be associated with neurologic association in over 28 out of 33 

cases in the Ismat Jahan et al.[7] NTD dataset. This result is consistent with the body of 

existing literature. Chiari malformation is the second most prevalent cranial abnormality. The 

mean age at the procedure was 8.47 ± 8.69 days in a large group of 248 patients conducted 

over 20 years. Lumbosacral was the most often involved site of MMC (86%, n = 204). 7% 

(n=16) of the patients had cerebrospinal fluid leaks at the preoperative examination.[5] The 

most common complications observed in our study were CSF leakage (10.3%), wound 

infection (10.3%), and paraparesis (10.3%). Mortality occurred in two cases: one patient 

succumbed to aspiration pneumonia, while another died due to ventriculitis. CSF Leak was 

identified in time and was dealt with by reinforcing sutures under aseptic conditions with a 

pressure bandage and with higher broad spectrum antibiotics to prevent meningitis.  

Wound infection and skin necrosis were dealt with wound debridement and closure, 

skin flap was mobilized from surrounding and approximated. Following surgery, 7% of 

patients in the Rebecca A. Reynolds[6] series died (n = 5), while 31% had a problem (n = 23). 

Wound dehiscence (n = 10, 42%) and wound purulence (n = 6, 25%) were the most frequent 

consequences. 41 days was the median follow-up period (IQR, 6–128). Mortality was 

significantly correlated with any complication (P < 0.001) and shorter follow-up time (5 days 

[IQR, 2–7] vs. 46 days [IQR, 12–132]; P = 0.02) on univariable analysis. Preoperative 

infection of the lesion (P = 0.05) and greater surgical delay (P = 0.06) were two variables that 

considerably approached significance, although no variable was significantly linked to 

postoperative complications. 

In the Zoghi S[5] series of cases, 24% of patients required readmission (n = 47), and 

5.7% of patients died within the 30-day follow-up following the procedure (n = 14). Wound 

dehiscence (n = 10, 42%) and wound purulence (n = 6, 25%) were the most frequent 

complications that resulted in readmission. The only factor linked to postoperative 
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complications was the location of the lesion (p-value = 0.035). The site of the lesion (adjusted 

odds ratio = 0.146, 95% confidence interval = 0.035-0.610, p-value = 0.008) and age at 

surgery (adjusted odds ratio = 1.048, 95% confidence interval = 1.002-1.096, p-value = 

0.041) were significantly linked to mortality after adjusting for potential confounders. In the 

Alamgir Khan research,[9] 135 patients' wounds (86.5%) healed satisfactorily, but 13.5% of 

wounds had indications of surgical site infection. While 119 patients (76.3%) fully healed, 37 

patients (23.7%) experienced CSF leakage. 

 

 

CONCLUSION 

In summary, our prospective study at a tertiary care centre demonstrates that lumbosacral 

region myelomeningocele remains the predominant form of spinal dysraphism, with a variety 

of clinical presentations and a significant rate of associated complications. The findings 

reveal that management should be personalized and involve a comprehensive, 

multidisciplinary approach that includes careful diagnostic evaluation and interpretation. This 

strategy should then be followed by timely, selective surgical intervention performed by 

experienced surgeons, which is essential for promoting recovery and preserving neurological 

function in most patients. 
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