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a b s t r a c t 

We describe two cases where autologous amnion grafts were used 

to cover the neurosurgical repair of myelomeningocele (MMC) and 

the reconstructive flaps used for the skin defects. 

MMC is a severe fetal defect that evolves during embryonic de- 

velopment as a result of the neural tubes failure to close. In post- 

natal MMC closure, early timing of surgical repair is essential. 

We found that a free amnion graft is a viable choice in re- 

constructive surgery for myelomeningocele and that a multidis- 

ciplinary surgical team involving obstetrician, neurosurgeon and 

plastic surgeon is essential. 

© 2018 The Authors. Published by Elsevier Ltd on behalf of British 

Association of Plastic, Reconstructive and Aesthetic Surgeons. 
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Introduction 

Myelomeningocele (MMC) is a severe fetal defect that evolves during embryonic development as 

a result of the neural tubes failure to close. 1 When deciding on postnatal MMC closure, timing of

the surgical repair is essential in preventing infection and further trauma to the exposed neurological

components. 2 

This case report describes the post-natal surgical treatment of two MMC using amnion grafts to

cover the neurosurgical repair. A number of metabolic properties have been demonstrated in amnion 

grafts after transplantation including growth factor promoting epithelialization and inhibiting fibrosis 

and scaring as well as anti-inflammatory and anti-bacterial effects. 3,4 Reviewing the current literature, 

this technique has only been described twice before in the literature. 

Case 1 

A girl was diagnosed prenatally by ultrasonography at 20 weeks of gestation with a lumbosacral

MMC and hydrocephalus. 

Elective cesarean section was performed at 38 + 1 weeks of gestation. At delivery, the cele had

ruptured, leaking spinal fluid. The placenta and membranes were subsequently removed from the 

uterus as gentle and sterile as possible, and placed in a sterile environment. The amnion was gently

separated from the chorion, wrapped in sterile gauzes and stored in a bicarbonate-buffered culture 

medium, designed for use in vitro fertilization procedures for culture of embryos at + 4 degrees Celsius

until surgery, Figure 1 . 

The following morning, the repair of the MMC was performed under general anesthesia in a mul-

tidisciplinary setting, with neuro- and plastic surgeons. Initially, a ventriculo-peritoneal shunt was in- 

serted, then a layered closure was performed of the MMC. Under microscopic magnification the neural

placode was carefully dissected and sutured; after this, dural remnants were released and sutured to-

gether and dysplastic meninges were excised. 

The autologous amniotic membrane graft was draped over the sutured dura defect and fastened

with resorbable sutures, Figure 2 . A thoracolumbar fascial flap from each side was positioned over the

repair. Next, a fasciocutaneous local flap, designed as a Limberg flap, was harvested and transposed

into the defect. The wound edges were closed at fascial and skin levels, Figure 3 . 
Figure 1. The separation of amnion and chorion. 
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Figure 2. Amniotic membrane graft draped over the sutured dura. 

Figure 3. Limberg flap for closure of skin defect. 
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Intravenous antibiotics were administered for 2 days postoperative. Wound closure was uneventful

nd sufficient recovery ensured. No leakage of cerebrospinal fluid was observed. 

The latest follow-up visit was at 12-months of age where the girl was doing well. A small skin cor-

ection was performed on the standing cutaneous deformity at the pivot point of the fascio-cutaneous

ap at 13-months of age. 

ase 2 

A boy was delivered by elective cesarean section at 38 + 1 weeks of gestation. The baby was prena-

ally diagnosed, by ultrasound, at 20 weeks of gestation and a subsequent MRI scan at 35 gestational

eeks, with a long MMC from the thoracolumbar junction to the sacral bone as well as hydrocephalus.

t delivery, the MMC was partially intact measuring 7.5 cm by 10 cm, with a small amount of fluid

eakage when manipulated. The amnion graft was harvested and stored as described above. Within
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Figure 4. Fasciocutaneous flaps with relaxing incision in midaxillary line. 

 

 

 

 

 

 

 

 

 

 

 

 

the first 24 h after delivery, the surgery was carried-out under general anesthesia by a multidisci-

plinary setting with neuro- and plastic surgeons. A ventriculo-peritoneal shunt insertion initiated the 

staged procedure. A layered closure was then performed of the MMC similar to case 1. Microscopic

magnification was used to dissect the neural placode and dura, which was closed separately. Again,

dysplastic meninges were removed. The autologous amniotic membrane graft was draped over the 

sutured dura defect and fastened with resorbable sutures. A resection of the skin edges closest to

the MCC was performed followed by a wide undermining from the edges of the MMC at a level im-

mediately above the lumbodorsal aponeurosis. The dissection of these fasciocutaneous flaps extended 

cranially under the latissimus dorsi muscles, laterally subcutaneously to the anterior axillary fold to- 

wards the abdomen and caudally down over the iliac crest; lifting the upper portion of fibers of the

gluteus maximus muscles on both sides. To obtain tension free closure over the MMC a relaxing inci-

sion was made on the right side in the midaxillary line and extended caudally with a backcut parallel

to the fibres of the gluteus maximus muscle. The flaps were advanced medially to allow a longitudi-

nal midline closure. A Z-plasty was performed in the gluteal area of the relaxing incision allowing an

almost complete direct closure. A small defect of 1 cm by 1.2 cm in the relaxing incision cranially was

left to heal by secondary intention. The wound edges were closed at fascial and skin levels with 5-0

resorbable sutures, Figure 4 . 
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Prophylactic intravenous antibiotics were administered from the beginning of surgery till 7 days

ostoperatively. Immediate postoperative recovery was uneventful but a defect in the midline closure

ccurred 14 days postoperatively. The defect measuring 3 cm by 3 cm involved all skin layers, leaving

he amnion graft exposed. The child was also treated for an infection and the ventriculo-peritoneal

hunt had to be replaced as a consequence. There were no signs of local infection in the defect in

he midline closure and it healed by secondary intent within 30 days with good coverage. No surgical

evision was found necessary. No leaking of spinal fluid was reported at any time in the recovery

eriod. 

At the 12-month follow-up visit the reconstruction was completely healed and the boy was doing

ell. 

iscussion 

Human amniotic membrane may be used in a number of clinical and surgical settings, predomi-

antly in plastic surgery. These include biological wound dressing, reconstructive surgery (dura, oral

avity, mucosal lining) and as a lining for flap and tendon or nerve surgery. 5 

In this case report, similar to that described in previous reports, the amnion grafts provided a well-

uited, easily managed, cost-free autologous material for cover of the neurosurgical repair. 6,7 Beyond

eing an apt graft, the amnion is furthermore ascribed antibacterial properties in a situation with

artial-wound rupture in a case report by Hasegawa et al. 6 In the two cases presented here, the am-

ion grafts provided a water-tight closure with no leakage of spinal fluid reported at any time during

ecovery. 

Two approaches to covering the skin defect are described in this report. For the smaller defect in

ase 1 a local flap was designed and transposed into place. This provided a tension-free, well vascu-

arized repair with minimal donor site morbidity and speedy recovery. A small corrective operation

as necessary to redress skin excess at the pivotal point of the flap. For the larger defect, described

n case 2, closure was achieved with bilateral, wide undermining, raising fasciocutaneous flaps as de-

cribed by Iacobucci et al. in 1996. 8 In this case, similar to the one described by Hasegawa, excessive

kin tension resulted in small defects in the midline closure at skin level, healing by secondary intent.

Several alternative local and regional, fasciocutaneous and musculocutaneus flaps have been de-

cribed in the literature depicting good, viable solutions for defect closure of varying sizes. 9,10 In each

MC case presented, the surgeon must therefore evaluate the individual circumstances regarding de-

ect size, skin tension, donor site morbidity etcetera when deciding on the method for optimal skin

epair. 

In conclusion, a free amnion graft is a viable choice in reconstructive surgery for MCC in compar-

son to acellular dermal matrix as it is autologous and cost free. A multidisciplinary team involving

bstetrician, neurosurgeon and plastic surgeon is essential in planning harvesting, storing and repair

f the myelomeningocele with an amnion graft. 
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