
References 

 95 

 
 

 
 
 
 

 

REFERENCES 
 

 

 

Aaronson OS, Tulipan NB, Cywes R, et al. (2002): Robot-assisted 

endoscopic intrauterine myelomeningocele repair: a feasibility 

study. Pediatric Neurosurgery, 36: 85-89. 

 

2TAdams R and Vachha B (2009): Implications of family environment and 

language development: comparing typically developing children to 

those with spina bifida. Child Care Health Dev.; 35(5):709-16.   

 

Adzick NS, Sutton LN, Crombleholme TM, et al. 1998. Successful fetal 

surgery for spina bifida. Lancet 352: 1675–1676. 

 

Adzick NS, Harrison MR, Glick PL, et al. (2001): Fetal cystic 

adenomatoid malformation: prenatal diagnosis and natural history. J 

Pediatr Surg ; 20:483–488. 

Adzick NS, Thom EA,  Spong CY,  et al. (2011): A randomized trial of 

prenatal versus postnatal repair of myelomeningocele. The New 

England Journal of Medicine, 364, 993-1004.Agency for Healthcare 

Research and Quality. April 2011. 

 



References 

 96 

Albanese CT, Harrison MR, Pack B, et al. (2000): Surgical therapy for 

fetal anomalies. In: Callen PW (ed). Ultrasonography in Obstetrics 

and Gynecology. 4th ed. Philadelphia, PA: WB Saunders Co;  763–

780. 

Ausili E, Focarelli B, Tabacco F, et al. (2008): Bone mineral density 

and body composition in a myelomeningocele children population: 

effects of walking ability and sport activity. Eur Rev Med 

Pharmacol Sci. ;12(6):349-54.  

Barf HA, Verhoef M, Jennekens-Schinkel A. (2003): Cognitive status of 

young adults with spina bifida. Dev Med Child Neurol. ;45(12):813-

20.  

Bianchid W, Crombleholme TM, D’Alton ME. Fetology (2000): 

Diagnosis and Management of the Fetal Patient. New York, NY: 

McGraw-Hill; 2000. 

Bier JA, Prince A, Tremont M, et al. (2005): Medical, functional, and 

social determinants of health-related quality of life in individuals 

with myelomeningocele. Dev Med Child Neurol. ;47(9):609-12.  

Bouchard S, Davey MG, Rintoul N, et al. 2003. Correction of hindbrain 

herniation and anatomy of the vermis after in utero repair of 

myelomeningocele in sheep. J Pediatr Surg 38: 451–458. 

Bruner JP, Tulipan NB, Richards WO. 1997. Endoscopic coverage of 

fetal open MMC in utero. Am J Obstet Gynecol 176: 256–257. 

Bruner JP, Tulipan NB, Paschall RL, et al. 1999. Intrauterine repair of 

myelomeningocele, ‘hindbrain restoration’ and the incidence of 

shunt-dependent hydrocephalus. J Am Med Assoc 282: 1819–1825. 

Bruner JP, Tulipan N (2000): Fetal surgery for spina bifida. Comment 

in: Lancet. ; 353(9150):406-407. 



References 

 97 

 

 

Bruner JP, Tulipan N. (2005): Intrauterine repair of spina bifida. Clin 

Obstet Gynecol. ;48(4):942-55. 

Clark TJ, Martin WL, Divakaran TG. (2003): Prenatal bladder drainage 

in the management of  fetal  lower urinary tract obstruction : a 

systematic review and meta analysis.  Obstet. Gynecol. ; (2): 367-

382.  

Cloutier MM, Schaeffer DA, Hight D. (2001): Congenital cystic 

adenomatoid malformation. Chest; 103:761–764. 

Coakley F.V. (2001): Role of magnetic resonance imaging in fetal 

surgery. Topics in Magnetic Resonance Imaging, 12: 39-51. 

 

Crombleholme TM, Harrison MR, Langer JC, et al. Early experience 

with open fetal surgery for congenital hydronephibrosis. J Pediatr 

Surg 1988; 23: 1114–1121. 

 

Danzer E, Sydorak RM, Harrison MR, et al. (2003): Minimal access 

fetal surgery. European Journal of Obstetrics Gynecology and 

Reproductive Biology, 108: 3-13. 

Danzer E, Johnson MP, Bebbington MW, et al. 2007. Fetal head 

biometry assessed by fetal magnetic resonance imaging following in 

utero myelomeningocele repair. Fetal Diagn Ther 22: 1–6. 

Danzer E, Radu A, Robinson LE, et al. 2008. Morphologic analysis of 

the neuromuscular development of the anorectal unit in fetal rats 



References 

 98 

with retinoic acid induced myelomeningocele. Neurosci Lett 430: 

157–162. 

Danzer E, Adzick NS, Rintoul NE, et al. Intraductal inclusion cysts 

following in utero closure of myelomeningocele: clinical 

implications and followup findings. J Neurosurg Pediatr 

2008;6:406–13. 

 

 

Danzer E, Gerdes M, Zarnow DM, et al. Preschool neurodevelopmental 

outcome of children following fetal myelomeningocele closure. Am 

J Obstet Gynecol 2008;199:S15 

Danzer E, Gerdes M, Bebbington MW, et al. Lower extremity 

neuromotor function and short-term ambulatory potential following 

in utero myelomeningocele surgery. Fetal Diagn Ther. 2009 Jan 

28;25(1):47-53. 

 

 

Danzer E, Gerdes M, Bebbington MW et al. 2010. Preschool 

neurodevelopmental outcome of children following fetal 

myelomeningocele closure. Am J Obstet Gynecol 202: 450.e1–

450.e9. 

 

Danzer E, Zhang L, Radu A, et al. 2011. Amniotic fluid levels of glial 

fibrillary acidic protein in fetal rats with retinoic acid induced 

myelomeningocele: a potential marker for spinal cord injury. Am J 

Obstet Gynecol 204: 178.e1–178.e11. 



References 

 99 

Danzer, E. & Adzick, N.S. (2011). Fetal surgery for myelomeningocele: 

patient selection, perioperative management and outcomes. Fetal 

Diagnosis and Therapy, 30(3) 163-173. 

 

Detrait ER, George TM, Etchevers HC. (2005): Human neural tube 

defects: developmental biology, epidemiology, and genetics. 

Neurotoxicol Teratol.; 27(3):515-24.  

Dias MS. (2005): Neurosurgical causes of scoliosis in patients with 

myelomeningocele: an evidence-based literature review. J 

Neurosurg.; 103(1 Suppl):24-35.  

Fichter MA, Dornseifer U, Henke J, et al. (2008): Fetal spina bifida 

repair: current trends and prospects of intrauterine neurosurgery. 

Fetal Diagn Ther ; 23 : 271 –86. 

Fletcher JM, Copeland K, Frederick JA, et al. (2005): Spinal lesion 

level in spina bifida: a source of neural and cognitive heterogeneity. 

J Neurosurg.; 102(3):268-79..  

 

Geary MP, Chitty LS, Morrison JJ, et al. (2000): Perinatal outcome and 

prognostic factors in prenatally diagnosed congenital diaphragmatic 

hernia. Ultrasound Obstet Gynecol ; 12:107–111. 

Gupta N, Spinner SS, Miesnik SR, et al. (2012):  Maternal fetal and 

neonatal care in open fetal surgery for myelomeningocele. J 

Neurosurg : Pediatrics 41(3):447-54. 

Hamdan AH, Walsh W, Bruner JP et al. (2004): Intrauterine 

myelomeningocele repair: effect on short-term complicacions of 

prematurity. Fetal Diagn. Ther. 19: 83- 86. 

http://www.ncbi.nlm.nih.gov/pubmed?term=Spinner%20SS%5BAuthor%5D&cauthor=true&cauthor_uid=22500473
http://www.ncbi.nlm.nih.gov/pubmed?term=Miesnik%20SR%5BAuthor%5D&cauthor=true&cauthor_uid=22500473


References 

 100 

Harrison MR, Adzick NS, Bullard KM, et al. (2004): Correction of 

congenital diaphragmatic hernia in utero, VII: a prospective trial. J 

Pediatr Surg.; 32:1637–1642. 

Harrison MR, Golbus MS, Filly RA. (2000): Fetal surgery for congenital 

hydronephrosis. N Engl J Med; 306:591–593. 

Hecher K, Lewil L, Gratacos E, et al. (2006): Twins reversed arterial 

perfusion : fetoscopic lasir coagulation of placenta anastomoses or 

the umbilical cord ultrasound Obstet. Gynecol. ; 28 (5): 688-91.   

Hetherington R, Dennis M, Barnes M. (2006): Functional outcome in 

young adults with spina bifida and hydrocephalus. Childs Nerv Syst. 

;22(2):117-24.  

Jobe AH. (2002): Fetal surgery for myelomeningocele. N Engl J Med  ; 

347 : 230 –1. 

Johnson MP, Sutton LN, Rintoul N. (2003): Fetal myelomeningocele 

repair: short-term clinical outcomes. Am J Obstet Gynecol. 2003; 

189(2):482-7. 

Kinsman SL, Johnston MV. (2007): Congenital anomalies of the central 

nervous system. In: Kliegman RM, Behrman RE, Jenson HB, 

Stanton BF, eds. Nelson Textbook of Pediatrics. 18th ed. 

Philadelphia, Pa: Saunders Elsevier; 2007. 

Lemire RJ, Shurtleff DB. (2001): Epidemiology, etiologic factors in 

prenatal diagnosis of open spinal dysraphism. Neurosurg Clin North 

Am; 6:183–193. 

Lewis D, Tolosa JE, Kaufmann M. (2004): Elective cesarean delivery 

and long-term motor function or ambulation status in infants with 

meningomyelocele. Obstet Gynecol.; 103(3):469-73.  

http://health.yahoo.net/galecontent/pediatrician


References 

 101 

Lindquist B, Uvebrant P, Rehn E ,et al. (2009): Cognitive functions in 

children with myelomeningocele without hydrocephalus. Childs 

Nerv Syst.; 4:181–189. 

McLone DG (1998): Care of the neonate with a myelomeningocele. 

Neurosurg Clin North Am 9:111. 

 

Meeks JJ, Hagerty JA, Chaviano AH, (2009): Bulbar urethral ligation 

for managing persistent urinary incontinence in young men with 

myelomeningocele. BJU Int.; 4:162–166. 

Meuli M, Meuli-Simmen C, Yingling CD, et al. 1995. Creation of 

myelomeningocele in utero: a model of functional damage from 

spinal cord exposure in fetal sheep. J Pediatr Surg 30: 1028–1032. 

Meuli M, Meuli-Simmen C, Yingling CD, et al. 1996. In utero repair of 

experimental myelomeningocele saves neurologic function at birth. J 

Pediatr Surg 31: 397–402. 

Michejda M. 1984. Intrauterine treatment of spina bifida: primate model.    

Z Kinderchir 39: 259–261. 

 

Misra D, Pritchard J, Drake DP, et al. (2002): Markedly improved 

survival in malignant sacrococcygeal teratomas: 16 years 

experience. Eur J Pediatr Surg.; 7:152–155. 

Oppenheim S.M, Muench M.O, Gutierrez-Adan A, et al. (2001): 

Hematopoietic stem cell transplantation in utero produces sheep-

goat chimeras. Blood Cells Mol Dis 27: 296-308. 

Paek, Bettina W., et al. (2000): "Advances in Fetal Surgery." Female  

Patient 25, no. 6:15–18. 



References 

 102 

Park, H.W. (2001): Embryological background for fetal surgery. Yonsei 

Med J, 42 (6): 609-614. 

Pilu R, Jeanty P, Ghidini A, et al. (1999): Prenatal Diagnosis of 

Congenital Anomalies. Norwalk, CT: Appleton & Lange; 1999. 

Rintoul NE, Sutton LN, Hubbard AM, et al. 2002. A new look at 

myelomeningoceles: functional level, vertebral level, shuntin and the 

implication for fetal intervention. Pediatrics 109: 409–413. 

 

 

 

Sepulveda W, Corral E, Ayala C et al. (2004): Chromosomal 

abnormalities in fetuses with open neural tube defects: prenatal 

identification with ultrasound. Ultrasound Obstet Gynecol ; 23: 352-

356 

Shaer CM, Chescheir N, Schulkin J. (2007): Myelomeningocele: a 

review of the epidemiology. Genetics, risk factors for conception, 

prenatal diagnosis, and prognosis for affected individuals. Obstet 

Gynecol Surv  ; 62 : 471 –9. 

Shaer CM, Chescheir, N, Erickson K, et al. (2006): Obstetrician-

Gynecologists’ Practice and Knowledge Regarding Spina Bifida. 

Am J Perinat; 23(6): 355-36. 

 

Sutton LN, Adzick NS, Bilaniuk LT, et al. 1999. Improvement in 

hindbrain herniation demonstrated by serial fetal magnetic resonance 

imaging following fetal surgery for myelomeningocele. J Am Med 

Assoc 282: 1826–1831. 



References 

 103 

 

Sutton LN, Adzick NS. (2004): Fetal Surgery for myelomeningocele. 

Clin. Neurosurg. 51: 155-162. 

Sutton LN (2008): 26T"Fetal surgery for neural tube defects"26T. Best Pract Res 

Clin Obstet Gynaecol 22 (1): 175–88. 
 

Tulipan N, Sutton LN, Bruner JP, et al. (2003): The effect of 

intrauterine myelomeningocele repair on the incidence of shunt-

dependent hydrocephalus. Pediatr Neurosurg. ; 38:27-33.  

 

Tuladhar R, Patole SK, Whitehall JS. Sacrococcygeal teratoma in the 

perinatal period. Postgrad  Med J 2000;76:754–9. 

 

Deprest JA, Jani J, Ochesenbein-Kolble N, et al. Fetoscopic surgery: 

Encouraged by clinical experience and boosted by instrument 

innovation. Semin Fetal Neonatal Med 2006;11(6):398-412. 

Sydorak RM, Hedrick MH, Longaker MT,et al. (2003): 

Pathophysiologic patterns influencing fetal surgery. World Journal 

of Surgery, 27: 45-53. 

Sydorak R.M., Albanese C.T. (2003): Minimal access techniques for 

fetal surgery. World Journal of Surgery, 27: 95-102. 

 

Thompson DN. (2009): Postnatal management and outcome for neural 

tube defects including spina bifida and encephalocoeles. 15TPrenat 

Diagn15T. Feb. (4) 2009. 

 

 

http://www.pubmedcentral.nih.gov/articlerender.fcgi?tool=pmcentrez&artid=2293328


References 

 104 

Tulipan N, Schulman M, Bruner JP. Reduced hindbrain herniation after 

intrauterine myelomeningocele repair: A report of four cases. Pediatr 

Neurosurg 1998;29:274e8. 

Verhoef M, Barf HA, Post MW. (2006): Functional independence among 

young adults with spina bifida, in relation to hydrocephalus and 

level of lesion. 15TDev Med Child Neurol15T.; 48(2):114-9.  

 

 

 

Volcik KA, Blanton SH, Kruzel MC et al. (2002) Testing for genetic                  

         associations in a spina bifida population: Analysis of the HOX gene                    

        family and human candidate gene regions implicated by mouse     

        models of neural tube defects. Am J Med Genet 110: 203–207. 

 

 

Walsh WF, Chescheir NC, Gillam-Krakauer M, et al. Maternal-fetal             

surgical procedures. Technical Brief No. 5. (Prepared by the Vanderbilt    

Evidence-based Practice Center under Contract No. 290-2007-10065.) 

AHRQ Publication No. 10(11)-EHC059-EF. Rockville, MD: Agency for      

Healthcare Research and Quality. April 2011. 

 

Wenstrom KD, Weiner CP, Hanson JW. (1999): A five-year statewide 

experience with congenital diaphragmatic hernia. Am J Obstet 

Gynecol; 165:838–842. 

Sebold CD, Melvin EC, Siegel D et al. (2005) NTD Collaborative Group 

Recurrence risks for neural tube defects in siblings of patients with    

lipomyelomeningocele. Genet Med 7: 64–67. 

 



References 

 105 

Klootwijk R, Schijvenaars MM, Mariman EC, et al. (2004) Further 

characterization of the genetic defect of the Bent tail mouse, a mouse 

model for human neural tube defects. Birth Defects Res Part A Clin Mol 

Teratol 70: 880–884. 

 

Pinar H (2004) Postmortem findings in term neonates. Semin Neonatol 9: 

      289–302. 

Ray JG, Vermeulen MJ, Meier C, et al. (2004) Risk of congenital 

anomalies detected during antenatal serum screening in women with  

pregestational diabetes. QJM 97: 651–653. 

 

Blanco Munoz J, Lacasana M, Borja Aburto VH, et al. (2005) 

Socioeconomic factors and the risk     of anencephaly in a Mexican 

population: A case-control study. Public Health Rep 120: 39–45. 

 

Dietl J (2005) Maternal obesity and complications during pregnancy. J     

Perinat Med 33: 100–105. 

 

Heffez DS, Aryanpur J, Rotellini NA, et al: Intrauterine repair of 

experimental surgically created dysraphism. Neurosurgery 32:1005–

1010, 1993 

 

Copp AJ, Greene ND, Murdoch JN: The genetic basis of mammalian 

neurulation. Nat Rev Genet 4:784–793, 2003 

 

Rintoul NE, Sutton LN, Hubbard AM, et al: A new look at 

myelomeningoceles: functional level, vertebral level, shunting, and the 

implications for fetal intervention. Pediatrics 109:409–413, 2002 

 



References 

 106 

Mitchell LE, Adzick NS, Melchionne J, et al: Spina bifida. Lancet 

364:1885–1895, 2004. 

 

Hutchins GM, Meuli M, Meuli-Simmen C, et al. Acquired spinal cord 

injury in human fetuses with myelomeningocele. Pediatr Pathol Lab Med 

1996;16:701–12. 

Boulet SL, Yang Q, Mai C, et al. 2008. Trends in the postfortification 

prevalence of spina bifida and anencephaly in the United States. Birth 

Defects Res A Clin Mol Teratol 82: 527–532. 

Maher CO, Goumnerova L, Madsen JR, et al. 2007. Outcome following 

multiple repeated spinal cord untethering operations. J Neurosurg 106: 

434–438. 

Waitzman NJ, Romano PS, Scheffler RM. 1994. Estimates of the 

economic cost of birth defects. Inquiry 31: 188–205. 

McLone DG, Dias MS. 2003. The Chiari II malformation: cause and 

impact. Childs Nerv Syst 19: 540–550. 

 

 



 

 

 
 

First of all and above all great thanks to ALLAH. 

 It is a great honor to me to express my deepest gratitude, 

extreme thankfulness and deep appreciation to Prof. Dr. Sameh 

Abd EL Hay Professor of General Surgery, Faculty of Medicine, 

Ain Shams University for his generous help, continuous guidance 

and supervision, kind encouragement and valuable advice 

throughout the work. 

I would like to express my deepest gratitude and thanks to           

Dr.Amr Abd  El Hamid, Lecturer of General Surgery, Faculty of 

Medicine,  Ain Shams University for his close observation, 

generous guidance, effective help, valuable supervision. He offered 

me his support and patience, enriching me with his vast experience 

and continuous advices which helped me to overcome any difficulty.  

I wish to express my full thanks to Dr. Khaled El Asmar, 

Lecturer of General Surgery, Faculty of Medicine, Ain Shams 

University for his continuous interest, generous guidance, and for 

his kind help, that I will remain always remembering. 
 

 

 

  
 

 

Acknowledgement 
 



Value of Intrauterine Fetal 
Meningomyelocele Repair 

 
Essay 

Submitted To Partial Fulfillment of Master Degree 
In General Surgery 

 
By 

Mamdooh Mohammed Hamed  
(M.B., B.Ch) 
Supervised by 

 
Prof. Dr. Sameh Abd-Elhay Abd-Elhamid 

Professor of General surgery 
Faculty of medicine - Ain Shams University 

 
 Dr. Amr Abd El- Hamid Zaki 

Lecture of General surgery 
Faculty of medicine –Ain shams university 

 
Dr. Khaled Mohamed El-Asmar 

Lecture of General surgery 
Faculty of medicine –Ain shams university 

 
 

 
Faculty of medicine 

Ain Shams University 
2013 



LIST OF CONTENTS 

Title         Page No. 

Introduction............................................................................. 1 

Aim of the Work ...................................................................... 4 

Review of Literature ................................................................ 5 

Chapter (1)  Meningeomylocele ............................................... 5 

Chapter (2)  Fetal Surgery ..................................................... 28 

Chapter (3)  Intrauterine Fetal  Meningeomylocele Surgery . 40 

Summary  ................................................................................................... 63 

References.................................................................................................. 65 

Arabic Summary..........................................................................................  

 
 

  


