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Abstract: A randomized control trail study has been designed and carried out during the period of July 2014 to October 

2016 (27 months) in the Department of Paediatric Surgery, Rajshahi Medical College, Rajshahi, Bangladesh. Twenty Six (26) 

neonates with myelomeningocele were taken as sample volume. This study was under taken to evaluate the effectiveness of 

simultaneous ventriculo-peritoneal shunt placement and the sequential shunting. These patients were randomly selected for this 

study and divided in to two groups. Thirteen patients were undergone repair of myelomeningocele with simultaneous insertion 

of vetriculo-pritoneal shunt and another 13 patients were undergone only myelomeningocele repair, at first stage. Twelve (12) 

patients were developed hydrocephalus later that subsequently needed ventriculoperitoneal shunt placement on an average 

after 31 days. Simultaneous surgery had the advantage of exposing the patients to one rather than two operations. Duration of 

hospital stay has reduced seven days, though operation time has increased 44 minutes that has not affected the outcome. No 

difference did exist between two groups but those were shunted simultaneously appeared to enjoy clear benefit. There was 

significant difference of wound complications like wound breakdown and wound infection between two groups, but wound 

leakage exclusively occured seven patients in sequentially shunted patients. Shunt related complications were remained same 

in both groups. There was gross deviation of preoperative OFC (+5.15%) in sequentially shunted patients, which was improved 

after shunt placement (+2.04%). But, there was significant (P<0.001) difference of OFC between two groups on follow up. 

Ventricular diameter was rapidly increased (42.65 mm) after repair of myelomeningocele in sequential shunted patients that 

was reduced after shunt placement but remained at least 7 mm larger than the simultaneous shunted patients. This has also 

affected the expansion of cortical thickness of brain in sequentially shunted patients which was 3mm less than simultaneously 

shunted patients. This difference significantly (P<0.01) differ the intelligence quotient. Simultaneously shunted patients also 

enjoying better health (67%) than sequentially shunted (56%) patients. Simultaneous shunting avoided prolong periods of 

progressive hydrocephalus compared with those sequentially shunted, thereby averting further cerebral injury and improving 

intelligence and physical growth. 
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1. Introduction 

Neural tube defect or spinal dysraphism is one of the 

common congenital malformation [1]. This disorder is due to 

incomplete closer of spinal arch at one or more level or 

disruption of an already formed neural tube between 18-28 

days of gestation [2]. The resulting abnormalities ranging 

from mild spina bifida oculta to severe spina bifida cystica 

with varying degree of lower limb paralysis and bowel and 

bladder control [3]. Spina bifida cystica constitute 95% of all 
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neural tube defect. 5% of all neural tube resulting from spina 

bifida oculta usually not associated with neurological 

abnormalities. Though only 5-10% of myelomeningocele 

neonate have clinically overt hydrocephalous at birth while it 

eventually develops in 85- 90% patient before the age of 6 

months [4]. There is geographical variationof this defect in 

the world. Incidence varies from 0.5 (Finland) to 4.5 (Ireland) 

per 1000 live birth [5]. Low social group have a higher 

incidence of defect [6]. The exact mode of inheritance is not 

known but increased incidence with parental consanguinity 

and familial tendency suggest its multifactorial hereditary 

predisposition [7]. Though exact cause is unknown, some 

known factors such as maternal alcohol, maternal diabetics, 

X-ray irradiation, amniotic band disruption and some 

maternal nutritional deprivation increase the incidence. Some 

suspected factors such as drugs like carbamazepine, valproate, 

maternal hyperthermia; exposer to rubella may be 

responsible for the neural tube defect [8, 9]. Deficiency of 

folic acid and zinc in pregnancy is one of the known causes 

of the defect [10]. Incidence also increases in times of war, 

famine or economic disaster [11]. Diagnosis of 

myelomeningocele is obvious at birth. It can be diagnosed 

antenatally by combination of high-resolution 

ultrasonography, maternal serum alpha-fetoprotein and 

acetylcholinesterase estimation, has greatly improve the 

antenatal diagnosis hence improve obstetric care and 

conversely termination of pregnancy of affected fetus if 

desired [12, 13]. Management of myelomeningocele has 

stirred a great deal of medical, ethical and legal controversy 

over the past 3 decades. This management requires a team 

approach involving specialist like Neurosurgeon, Paediatric 

surgeon, Neurologist, Neonatologist, Urologist, Radiologist, 

Physiotherapist, Social worker, Psychologist, trained nursing 

stuff and most of all patient’s family and society so as to 

enable the patient to live a meaningful life [14]. In the 

management of myelomeningocele, the patient without overt 

clinical hydrocephalus, most surgeons used to repair the 

myelomeningocele only [15]. But that result subsequent 

hydrocephalus in 65 to 85% within 6 months and also cause 

breakdown of repair and CSF leakage [16]. To prevent this 

complication some surgeons begins to do myelomeningocele 

repair and introduction of VP shunt at least 3 days after the 

initial repair [17]. This gives better result but increase 

hospital stays and imposes an additional operative trauma 

within a short interval. It also increases the incidences of 

wound complication [18]. In 1985, Epstein et al have shown 

significant improvement in the management of 

myelomeningocele by doing simultaneous placement of VP 

shunt during repair of myelomeningocele. This decreases 

hospital stay, prevent repair failure, prevent or delay the 

development of subsequent hydrocephalus [19]. Report from 

abroad on successful treatment of myelomeningocele, 

prompted to undertake this study to compare the outcome of 

simultaneous shunt placement and repair of 

myelomeningocele versus repair only and subsequent shunt 

placement, if needed. 

2. Objectives 

General Objective: 

To compare the effectiveness of simultaneous and 

sequential V-P shunting in treatment of myelomeningocele in 

neonate. 

Specific Objectives: 

To measure the outcomes in terms of: 

1. Wound complication. 

2. Occipital-frontal circumference. 

3. Ventricular size of brain. 

4. Cortical thickness of brain. 

5. Physical & mental growth. 

3. Methodology and Materials 

This randomized control trail study has been designed and 

carried out during the period of July 2014 to October 2016 

(27 months) in the Department of Paediatric Surgery, 

Rajshahi Medical College, Rajshahi, Bangladesh. 26 patients 

were taken as sample volume. These patients were devided in 

to two groups, Group–A included 13 patients who were 

underwent myelomeningocele repair and simultaneous 

insertion of ventriculo-peritoneal shunt and Group- B was 

also included 13 patients, who were underwent only 

myelomeningocele repair in the initial period. Though 12 

(92.30%) of Group – B were required shunt placement 

subsequently. 

Inclusion criteria 

Neonate admitted with myelomeningocele with ventricular 

diameter between 15-30 mm. 

Exclusion criteria 

1. Neonate having myelomeningocele with clinically overt 

hydrocephalus (Ventricular diameter > 40 mm). 

2. Gross kyphosis or scoliosis. 

3. Associated gross life threatening congenital 

malformation (cardiac disease, anorectal malformation, 

oesophasial atresia). 

4. Myelomeningocele with meningitis. 

5. Patient age more than 30 days. 

4. Results 

This prospective study was performed in the period of July 

2014 to October 2016 in the Department of Paediatric 

Surgery, Rajshahi Medical College, Rajshahi, Bangladesh. 

Total 26 patients, who fulfilled all the inclusion criteria, were 

selected for clinical study. Out of 26 patients, the lession 

were, 11 (42%) in thoracic-lumber 11 (42%) in lumber, 2 

(7.7%) in lumbosacral and 2 (7.7%) in sacral region. The 

distribution of lesion between two groups was identica (Table 

1). The patients of group – A were undergoing, 

myelomeningocele repair and simultaneous insertion of V-P 

shunt, required additional 42 minutes than Group –B patients 

(Table 2), who were underwent only myelomeningocele 

repair. Twelve (12) patients of the group –B have undergone 

two stage procedures (five in same admission and 7 in two 
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different admission) Average hospital stay of group –B 

patients was 8 days more than group – A patient (Table 3). 

They was followed up according to prtocol for 3 years. Out 

of 26 patients, wound complication occurred in both groups 

(Table 4). Wound leakages were mostly (62.5%) occurred in 

Group B patients and wound infection & wound breakdown 

has occurred equally in both groups (Table 5). In this series, 

among 26 patients, 25 patients were shunted. Shunt related 

complications were developed 53.8% in group-A and 46.2% 

in Group-B (Table 6). Four patients develop shunt infection; 

two patients developed peritonitis, one distal shunt 

obstruction, one patient developed right-sides communicating 

hydrocele and one patient developed intentional obstruction 

(Table 7). Complications were identical to both the groups. 

Cortical thickness was measured preoperative and post-

operative by USG. The pre-operative average cortical 

thickness of Group-A was 27.23 mm and Group-B was 27.07 

mm. At the age of ninety days cortical thickness was 

increased to 33.00 mm in group-A and 29.07 mm in Group-B. 

Cortical thickness was significantly improved in both groups 

(group A 21.89% and group B 7.38%) but at 3 months age, 

there was significant (P<0.05) difference of cortical thickness 

between two groups (Table 8). All patients of Group A and 

Group B were monthly followed up to measure intelligence 

quotient (IQ) in percentage. It was measured with the help of 

Bayley scale of infant development (BSID) by the child 

development center, Department of pediatrics of same 

institute. At the age of 3 months the average intelligence 

quotient (IQ) of Group- A was 100.15% and Group- B was 

66.54%. Intelligence quotient was significantly (P<0.01) 

differing between two groups (Table 9). There was positive 

correlation between cortical thickness and intelligence 

quotient. Physical development was measured monthly in 

percentage (%) by child development center of same institute. 

Mean physical growth at the age of 3 month of group-A 

patients was 74.15% and group -B patients were 51.54% 

(Table 10). Among 13 patients, twelve patients needed 

second operation (V-P shunt insertion). Five of them 

developed continuous leakage of CSF through repair wound 

post operatively,. When it persists for more than five days, V-

P shunting was done in same admission. Other 7 patients 

needed shunting on separate admission on an averages 

interval of 35 days due to progressive ventriculomegaly. 

Average interval of shunt insertion of all 12 patients was 24 

days (Range 10-45 days) following repair of 

myelomeningocele (Figure 1). 

Table 1. Location of lesion. (n =26). 

Site Group A % Group % P value 

Thoracolumbar 6 46.2 5 38.5 

>0.50ns 
Lumbar 5 38.5 6 46.2 

Lumbosacral 1 7.7 1 7.7 

Sacral 1 7.7 1 7.7 

Table 2. Duration of time of the operation among study participants. (n=26). 

Duration of operation (minutes) Group A Group B P value 

Means 61.61±12.40 39.46±3.31 
>0.50ns 

Range 50-72 30-52 

Table 3. Duration of hospital stay among study participants. (n=26). 

Hospital stay (days) Group A Group B P value 

Means 18.76±7.89 26.23±8.11 
>0.50ns 

Range 12-29 15-37 

Table 4. Wound related complications at the site of myelomeningocele repair (n=26). 

Shunt related complications Group A % Group B % P value 

Yes 7 53.8 8 61.5 
>0.50ns 

No 6 46.2 5 38.5 

Table 5. Types of wound related complications at the site of myelomeningocele repair (n=26). 

Types of complication Group A % Group B % 

Wound breakdown 6 85.7 4 50.0 

Wound leakage 0  5 62.5 

Wound infection 3 42.9 6 75.0 

Table 6. Shunt related complications (n=26). 

Shunt related complications Group A % Group B % P value 

Yes 7 53.8 6 46.2 
>0.50ns 

No 6 46.2 7 53.8 
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Table 7. Types Shunt related complications. (n=26). 

Types of Group A % Group B % 

Shunt infection 2 28.56 2 28.56 

Peritonitis 1 14.28 1 14.28 

Shunt obstruction 1 14.28 1 14.28 

Rt. Sided hydrocele 1 14.28 1 14.28 

Intestinal 1 14.28 1 14.28 

Obstruction 1 14.28 0 0 

Table 8. Preoperative and postoperative cortical thickness of the two study groups. (n=26). 

Groups Cortical thickness. (mm) preoperative (Means) preoperative (at 90 days’ age) (Means) Percent (%) rise 

Groups A (n=13) 27.23±3.18 33.00±2.89 21.89 

Groups B (n=13) 27.07±3.23 29.07±3.88 7.38 

P value   <0.05 

Table 9. Intelligence quotient of the two study groups at the age of 3 months’. (n=26). 

IQ Group A Group B P value 

Means 100.15±6.95 66.54±9.38 
<0.001 

Range 68-110 52-100 

Table 10. Physical development in the two study groups at age of 3 month (n=26). 

Physical development (%) Group A Group B P value 

Means 74.15±17.55 51.54±13.89 
<0.01 

Range 58-95 42-90 

 

Figure 1. Interval of V-P Shunting after repair of myelomeningocele. 

5. Discussion 

The spinal dysraphism is not only a problem of developed 

country but also emerging as an alarming problem in 

developing country like Bangladesh. There is constant review 

and research to develop an optimal plan of management of 

patients with myelomeningocele and hydrocephalus. With 

this view, this randomized control trail study has been 

designed and carried out during the period of July 2014 to 

October 2016 (27 months) in the Department of Paediatric 

Surgery, Rajshahi Medical College Hospital, Bangladesh. 26 

patients were taken as sample volume. These patients were 

grouped in to two groups, Group–A included 13 patients who 

were underwent myelomeningocele repair and simultaneous 

insertion of ventriculo-peritoneal shunt and Group- B was 

also included 13 patients were underwent only 

myelomeningocele repair in the initial period. Though 12 

(92.30%) of them were required shunt placement 

subsequently. All the patients of this series were neonate, age 

ranging 1 day to 21 days with an average 7.38 days in Group- 

A and 7.15 days in Group- B. There was no significant 

difference (P>0.5) of age between two groups. This delay in 

hospital reach is due to absence of antenatal diagnosis, 

illiteracy and limitation of neonatal care facilities. Averages 

hospital stay of Group- A patient was 23.62 days (range 12 

days to 39 days) and Group-B has 30.15 days (range 17 days 

to 47 days). There was significant (P<0.5) increase in 

hospital stay in Group-B patients. Although simultaneous 

shunting has shortened the hospital stay, overall hospital stay 
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of both groups were long. It corresponds with other study 

[19]. This is not only due to Medical cause but other social 

factors are also responsible for it. Mean operation time of 

Group –A patient was 81.38 minutes which was 44 minutes 

longer then Group B patients, that corresponds with the study 

of Hubballah and Hoffman [17] but this has not affect the 

outcome instead of avoiding the second operation that has 

needed 12 (92.30%) patients of Group –B. 12, out of 13 of 

Group- B, hydrocephalus was sonographycally confirmed 

within average 17 days after myelomeningocele repair and by 

the 31
st
 day most shunt were in place with a range of 12 to 46 

days. The delay in shunt placement has affected the outcome 

as describe by Epstein et al [19], they have detected 

Hydrocephalus as early as 4 days and most of the shunting 

completed within 12 days. There was no significant (P>0.5) 

difference of wound complication between the groups. The 

frequencies of wound breakdown were same in each (Group- 

A, 6 & Group- B, 7). None developed CSF leakage is Group 

A whereas 7 of sequentially shunted patient experienced 

wound leakage, at an average 6 days after myelomeningocele 

repair and that was stopped at average 5 days after shunt 

placement. This corresponds with the study of Hoffman [20]. 

Wound infection developed in 5 patients of Group –A with 

wound breakdown, which was adequately treated with 

intravenous antibiotic alone and no surgical intervention was 

required. On the other hand, 3 of sequentially shunted 

patients were developed wound infection that required 

additional operative debridement. The incidence of wound 

infection was higher than the study of Hubballah and 

Hoffman [17], they have no wound infection probably it was 

due to that they have done the repair within 24 hour of birth, 

before colonization of bacteria at the skin [21]. Shunt related 

complications between two groups were also insignificant. 

Patient undergoing simultaneous shunting, 2 patients were 

developed right sided hydrocele (due to shunting at early age) 

and one developed intestinal obstruction, other than that the 

incidence of shunt malfunction and shunt infection was equal 

in both groups, all were improved by conservative measure, 

none require revision shunting, which correlate with the 

study of Epstein et al [19]. There was 3.22% positive 

deviation of occipitofrontal circumference preoperatively in 

group-A patient that has reduce to 0.76%, 90 days after 

operation, but in case of Group-B it was 5.15% before 

operation and 2.04% after operation. There was significant 

difference of OFC between two groups in both pre and 

postoperatively. Mean postoperative OFC of group-A 

patients were 40.65mm and Group-B patients were 41.21mm 

that indicate significant improvement of OFC in 

simultaneously shunted patients. This improvement correlate 

with the study of Russel et al [18], though they mention that 

head circumference at birth is a poor predictor of 

hydrocephalus [18]. In this series there was significant 

diminution of ventricular size after V-P shunt placement. In 

Group–A patients mean preoperative ventricular diameter 

were 28.46 mm (range 22mm – 30mm) and mean 

postoperative ventricular diameter were 22.23mm (range 

18mm – 30mm). 90 days after operation the mean reduction 

of ventricular size was 6.23 mm. In Group –B the 

preoperative mean ventricular diameter was 42.62 mm and 

postoperative mean ventricular diameter was 35 mm with an 

average reduction of 7 mm. There was significant difference 

of pre and post-operative ventricular size between two groups 

and also significant reduction of ventricular size in both 

groups, that implied better outcome if shunting done 

simultaneously. This result concise with the study of Harold 

[22]. Mean difference of pre shunting (26.12mm) and post 

shunting (33.77mm) cortical thickness in-group –A patients 

were 7.65mm and Group-B patients were 5.15 mm. Cortical 

thickness expansion of Group-B patients were lower than 

Group-A. That implied significant (P<0.05) improvement of 

cortical thickness if shunting done simultaneously. This is in 

keeping with the findings of Lorber & Salfield [4]. 

Improvement in IQ (intelligence quotient) was also more in 

Group –A (mean –106.62%) than Group –B (mean –94.69%). 

There was significant difference (P<0.01) of I/Q between two 

groups, which correlate with the previous study Timothy et al 

[23]. In this series, there was positive correlation between 

postoperative cortical thickness and I/Q. The improvement of 

physical development is more in Group –A (mean 67.38%) 

than Group –B (mean 56.23%). The patients of group-A were 

significantly (P<0.05) enjoying better health than group-B. 

6. Limitations of The Study 

We conducted this study in one Centre with limited sample 

size. So, study result can’t reflect the scenarios of the whole 

country. Case-control study can identify the risk factors more 

accurately. 

7. Conclusion and Recommendations 

This study was under taken to evaluate the effectiveness of 

simultaneous ventriculo-peritoneal shunt placement and the 

sequential shunting. Infant born with myelomeningocele and 

hydrocephalus should undergo simultaneous shunting and 

repair of the myelomeningocele if hydrocephalus can be 

shown by sonography in the immediate perinatal period. 

There appears to be no associated increase in morbidity or 

mortality and the benefits are substantial. 
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