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Abstract                                                                                                                                    

Background: Spina bifida is a congenital malformation (birth defect). It is caused by the 

incomplete closing of the embryonic neural tube. There may be something wrong with the bones 

of the spine, exposing the spinal cord which should be protected within the vertebral column; 

leading to defects in the spinal cord and the spine bones. Bacterial wound infection may occur 

because the spinal cord becomes exposed to infection.                                                                              

Objective: To determine the frequency rate of bacterial wound Infections among spina bifida 

patients attending Soba University Hospital (Khartoum).                                                                                                                                                        

Materials and methods: A total of 56 infants with spina bifida attending Soba University 

Hospital were enrolled in this study. The study was conducted during the period from January to 

June 2016. The age incidence of the study population was one day-one year. The mean age was 

three months. Wound swabs were collected and cultivated. Bacterial isolates were identified by 

various conventional biochemical tests, and antimicrobial susceptibility testing was performed 

by Kirby Bauer diffusion method.                                                                                                                                        

Results: Study overall findings revealed that 36 (64.3%) of patients had bacterial infection in 

their lower back. Out of these 36 organisms, 10 isolates (27.8%) were Staphylococcus aureus,    

8 isolates (22.2%) were Pseudomonas species, 6 isolates (16.7%) were Klebsiella species,          

4 isolates (11.1%) were Escherichia coli, and 8 isolates (22.2%) were unidentified Gram 

negative bacilli. In this study one patient (who was infected with Klebsiella species) showed 

signs of meningitis and cerebrospinal fluid confirmed bacterial meningitis. Regarding 

antimicrobial susceptibility pattern, all Staphylococcus aureus isolates were sensitive to 

vancomycin. 6 (60%) Gram positive isolates  were resistant to methicillin. 20 (76.9%) of the 

Gram negative isolates were sensitive to Imipenem, however 22 (84.6%) Gram negative isolates 

were resistant to cefurixime, ceftrixione, and ceftazidime. 

Conclusion: Most wound infection isolates of this study were Staphylococcus aureus followed 

by Pseudomonas aeruginosa. Gram positive bacteria were more sensitive to vancomycin; and 

Gram negative bacteria were more sensitive to imipenem. 
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Introduction                                                                                                                                 

The term "spina bifida" comes from the Latin "spina" meaning "spine", and "bifida" meaning 

"split". It has three types:                                                                                                                                        

a. Spina bifida occulta: the mildest form of spina bifida and results from a gap in the vertebral 

arches of the spinal cord and meninges. It remains entirely within the vertebral canal.                                                                                                                                                                        

b. Meningomyocele: protrusion of the spinal cord and meninges through a defect in vertebral 

arch. Myelomeningocele, also known as open spina bifida, is associated with poor ability to 

walk, problems with bladder or bowel control, hydrocephalus, a tethered spinal cord, and latex 

allergy. Learning problems are relatively uncommon.                                                                                                     

c. Spina bifida cystica: severe type of spina bifida1.                                                                                 

Spin bifida may be due to genetic factors (aberrant variations in the genes key responsible for 

normal closure of the neural tube). Also it may be due to environmental factors (maternal 

periconceptional infection, caffeine intake, smoking, alcohol abuse, diabetes mellitus, maternal 

obesity). Wound  infection may occur in babies with spina bifida because the spinal cord is 

exposed to infection. The principal site of infection is the lower back (Fig. 1).                                                                                                                     

The most common organism causing this infection is Staphylococcus aureus, followed by 

Escherichia coli. Methicillin resistant Staphylococcus aureus is one of the most frequent 

etiological agents of wound infection in spina bifida. Patient with dermal sinuses can develop 

meningitis and presents with fever and neck stiffness. Spinal infection may involve the spinal 

canal or adjacent soft tissue2.                                                                                                                                

This study aimed to detect bacterial wound infection in the lower back of infants with spina 

bifida. 
 

 

Fig. (1):  Infant with spina bifida at the lower back 

 

Materials and methods   

 

This was a cross-sectional and descriptive study. Patients ages were one day-one year old. The 

study was conducted at Soba University Hospital (Khartoum, Sudan), during the period from  

 

Hussien, et al., 2018: Vol 3 (1) 

http://ajmsc.org/d/?ckattempt=1
https://en.wikipedia.org/wiki/Hydrocephalus
https://en.wikipedia.org/wiki/Tethered_spinal_cord
https://en.wikipedia.org/wiki/Latex_allergy
https://en.wikipedia.org/wiki/Latex_allergy


3 
 

African Journal of Medical Sciences                      http://ajmsc.info 
 
 

January to June 2016. Data was collected by a structured questionnaire. Ethical approval to run 

the study was taken from AL Neelain University Research Ethical Board and from patient 

guardians verbally. Data was analyzed using the Statistical Package for Social Sciences (SPSS) 

program. Confidentiality of information obtained from participants investigated was maintained. 

Laboratory results of specimens collected were handed to all participants included in the study. 

Permission to collect the specimens was obtained from Soba University Hospital. Complete 

information regarding risk factors was handed to all participants without concealment. Sampling 

was a non- probability purposive sampling type, and sample strategy was convenience where 

participants were chosen on the basis of accessibility. Sample size was 56 spina bifida patients.  

Wound swabs were collected under aseptic technique, and cultivated on blood agar and Mac 

Conkey agar (HIMEDIA Company, India), incubated aerobically at 37°C over night. Colonial 

morphology was observed, then Gram's stain (HIMEDIA Company, India) was done. 

Staphylococcus aureus isolates were identified by catalase and coagulase tests (HIMEDIA 

Company, India). Gram negative bacilli isolates were identified by: indole, methyl red, Vogues 

Proskaur, citrate, urease, Kligler iron agar, and oxidase tests (HIMEDIA Company, India). 

Antimicrobial susceptibility test (disc diffusion technique ) was performed according to Kirby 

Bauer method. Several colonies of organism were emulsified in a small volume of peptone 

water. The turbidity of suspension was matched against the turbidity of Mc Farland standard. A 

sterile dry cotton wool swab was used to spread the suspension on Muller Hinton sensitivity 

agar.  A sterile forceps was used to place the antimicrobial disks on surface of Muller Hinton 

media and incubated aerobically at 37°C over night. Antibiotics used for Gram positive bacteria 

(HIMEDIA Company, India) were: vancomycin (30mg), erythromycin (15mg), clindamycin 

(2mg), tetracycline (30mg), gentamycin (10mg), co-trimoxazole (25mg), and oxacillin(1mg). 

Antibiotics used for Gram negative bacteria (HIMEDIA Company, India) were: ampicillin 

(10mg), ciprofloxacin (5mg), co-trimoxazole (25mg), cephalexin (30mg), Gentamycin (10mg), 

amoxicillin (20mg), imipenem (10mg), amikacin (17mg), ceftazidime (30mg), ceftrixione (3mg), 

and cefurixime (30mg). Results interpretation was made by measuring zones of inhibition and 

recorded: sensitive, intermediately sensitive, and resistant according to the National Committee 

for Clinical Laboratory Standards. 
 

Results 

The study population was 56 infants with spina bifida and age range one day- one year (mean 

age 3 months). From these infants, 36 cases (64.3%) were found to be bacterial wound infected. 

Out of the 36 isolates cultured in this study, 10 isolates (27.8%) were Staphylococcus aureus,     

8 isolates (22.2%) were Pseudomonas species, 6 isolates (16.7%) were Klebsiella species,          

4 isolates (11.1%) were Escherichia coli, and 8 isolates (22.2%) were unidentified Gram 

negative bacilli. In this study one patient (who was infected with Klebsiella species) showed 

signs of meningitis and cerebrospinal fluid confirmed bacterial meningitis. Regarding 

antimicrobial susceptibility pattern, all Staphylococcus aureus isolates were sensitive to 

vancomycin. 6 (60%) Gram positive isolates  were resistant to methicillin. 20 (76.9%) of the 

Gram negative isolates.  
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were sensitive to imipenem, however 22 (84.6%) Gram negative isolates were resistant to 

cefurixime, ceftrixione, and ceftazidime (Table 1). 
 

Discussion          
 

The most common complication of spina bifida is the bacterial wound infection. Several research 

work had been carried out on this subject and various results were reported in different countries. 

The present study results revealed that out of 56 infants with spina bifida, 36 cases (64.3%) were 

found wound-infected with bacteria.  
   

 

Table (1): Antimicrobial susceptibility pattern of bacterial species isolated  

 

Antibiotics 
S.  aureus Pseudomonas Klebsiella E. coli UIGNB   

Total 
n = Sens n = Sens n = Sens  n = Sens n = Sens 

E 5 - - - - 5 

VA 10 - - - - 10 

CM 4 - - - - 4 

TE 8 - - - - 8 

GM 9 5 4 1 3 22 

SXT 5 0 2 2 2 11 

OX 4 0 0 0 0 4 

AM - - 0 0 1 1 

CIP - 5 4 3 2 14 

CN - - 0 1 - 1 

AMX - - 0 0 1 1 

IPM - 8 6 4 3 21 

AN - 8 6 4 5 23 

CAZ - 0 0 1 1 2 

CRO - - 0 1 1 2 

CXM - - 0 1 1 2 

Total 45 26 22 18 20 131 
 

Legend: E = Erythromycin  VA = Vancomycin   CM = Clindamycin  TE = Tetracycline        

GM = Gentamycin     SXT = Cotrimoxazole     OX = Oxacillin     AM = Ampicillin                                

CIP = Ciprofloxacin     CN = Cephalexin     AMX = Amoxicillin     IPM = Imipenem               

AN = Amikacin     CAZ = Ceftazidime     CRO = Ceftrixione     CXM = Cefurixime                                        

n = Sens: Number sensitive     UIGNB: Unidentified Gram negative bacilli                                        
 

 

A study in  South Africa (2013) reported wound infection in 2 patients with spina bifida; giving  

a low frequency rate when compared with our results. This may be due to the abuse of antibiotics 

in Sudan3. Also in this study, out of the total isolates 10 isolates (27.8%) were Staphylococcus 

aureus, 8 isolates (22.2%) were Pseudomonas species, 6 isolates (16.7%) were Klebsiella 

species, 4 isolates.  
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 (11.1%) were Escherichia coli, and 8 isolates (22.2%) were unidentified Gram negative bacilli. 

The source of infection may be from the urinary tract spreading haematogenously or by 

contamination of urine during urination4.                                                                                                          

In this study, one case of wound infection caused by Klebsiella species in a one month old 

female infant had progressed to meningitis which is considered a complication of spina bifida. 

Also septicemia can occur in spina bifida patients when becomes associated with ventriculo-

atrial shunt fragment in the blood stream. Spinal abscess can also occur as one of spina bifida 

complications5.                                                                                                                                        

Antimicrobial selection for bacterial wound infection differs according to the type of     

bacteria. In the present study all Gram positive bacteria resistant to methicillin can be treated 

with vancomycin; and all Gram negative bacteria resistant to cephalosporins can be treated with 

imipenem. This fact is compatible with the findings of an USA study (2013) where the authors 

were able to treat methicillin-resistant Staphylococcus aureus with vancomycin; and treated 

quinolone-resistant Pseudomonas aeruginosa with imipenem. Broad spectrum antimicrobials 

may be used as a surgical prophylaxis during surgical repair of spina bifida6.                                                                                                

Conclusion: Most wound infection isolates of this study were Staphylococcus aureus followed 

by Pseudomonas aeruginosa. Gram positive bacteria were more sensitive to vancomycin; and 

Gram negative bacteria were more sensitive to imipenem.                                                              
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