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Abstract

Introduction Myelomeningocele (MMC) is a complex congenital defect resulting from incomplete closure of the neural
tube. The aim of this study is to present an unusual technique for the closure of a large defect.

Casereport Here we report a patient that was prenatally diagnosed with MMC. At birth, a skin defect of approximately 5 x
7 cm was observed. To repair the defect, a Z-plasty was performed; however, necrosis of the flap developed 3 days after the
surgery. The devitalized tissue was removed, and a human pericardial graft was used to cover the defect.

Discussion Different techniques have been described for the repair of MMC with a large skin defect, such as rotation skin
flaps as well as synthetic and biological grafts. In our patient, a new technique without prior experience consisting of the
application of human cadaveric pericardial graft was used with good results and no complications.

Conclusion Closure of MMC is often a surgical challenge. Here we describe a surgical technique for the closure of large skin defects.
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Introduction

Myelomeningocele (MMC) is the most common birth defect
of the nervous system [1—4]. It is a complex condition result-
ing from incomplete closure of the neural tube most com-
monly located in the lumbosacral region [5, 6]. The defect
can be prenatally diagnosed on ultrasonography and a strong
association with maternal folic acid deficiency has been
reported [7]. The main goal of surgical repair of MMC is
the reconstruction of all tissue layers of the defect while
avoiding possible postoperative complications [5].

Here we report a patient with a large defect requiring a
heterologous graft of cadaveric human pericardium for the
closure of the skin wound.

Case report

The patient was a female neonate, born at 37 weeks of gesta-
tion by elective cesarean section with a weight of 3180 g.
Prenatal diagnosis of MMC was made at 21 weeks of gesta-
tion by ultrasonography.

> Yamila Basilotta Marquez
yamibasilottamarquez @ gmail.com

Neurosurgery Department of Garrahan Hospital,
Buenos Aires, Argentina

The child was born at another center and subsequently
referred to our institution. On admission, a lumbosacral skin
defect measuring 5 X7 cm was observed (Fig. 1). On physi-
cal examination the patient had hypotonia and marked are-
flexia in the lower limbs, without spontaneous movements
or response to motor stimulation (grade 1) [8].

Surgical closure of the defect was performed on the day
of birth (5 h of life) by a team of neurosurgeons and plas-
tic surgeons. The placode was identified and dissected and
released from the transitional epithelium while sparing the
underlying nerve roots. Subsequently, the dura was dissected
and watertight closure of the dura was performed with silk
4-0 sutures. The musculoaponeurotic layer was not repaired.
As wound closure was difficult, Z-plasty was performed.
Nevertheless, there was high skin tension at the wound mar-
gins and the superior part of the defect could not be com-
pletely closed (Fig. 2).

After the surgery, the patient developed skin necrosis.
Therefore, 3 days postoperatively, wound toilet was per-
formed and a human cadaveric pericardial graft was placed.

Initially, debridement of necrotic tissue was performed in
the operating theatre. Subsequently, the graft was prepared in
lukewarm saline solution and molded into the shape of the epi-
dermal defect. The graft was placed over the dura and muscu-
loaponeurotic layer and attached to the healthy skin with unin-
terrupted nylon 4-0 sutures covering the entire defect (Fig. 3).
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Fig. 1 aImage of a patient with
lumbosacral MMC prior to
performing the closure surgery.
b Presurgical image left lateral
view. ¢ Presurgical image right
lateral view

The pericardium used in the intervention was obtained
from a cadaveric donor and prepared and stored at the Tissue
Bank of our institution according to the protocols for tissue
management and cryopreservation.

The patient received antibiotic prophylaxis with cepha-
lothin during the procedure and subsequently ampicillin-
cefotaxime for 10 days and was monitored with blood cul-
tures, which remained negative. The patient was kept in
the ventral decubitus position and wound dressings were
changed every 48 h using sterile liquid vaseline petrola-
tum. The skin sutures were removed 2 weeks after the
surgery.

Fig.2 a Intraoperative image
of the closure of the MMC with
the Z-plasty technique, where
insufficient closure of the cuta-
neous plane is observed, leaving
the lower tissue exposed. b
Image of a surgical wound at

72 h of evolution with necrosis
of the edges
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Fourteen days later, a ventriculo-peritoneal shunt was
placed due to increased head circumference, a bulging fonta-
nel, and ventricular enlargement on follow-up brain ultrasound.

As the patient was evolving well, he was discharged by
neurosurgery after 4 weeks of hospital stay. Centripetal scar-
ring was observed with concomitant scaling of the dry edges
of the graft that required manual removal. Twelve weeks
after the intervention, the defect was completely closed.
Postoperative follow-up is 25 months so far; the patient does
not present pain in the lumbar wound, and she performs
intermittent catheterization every 3 h with good results in
the urodynamic study.
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Fig. 3 a Postsurgical image of a toilet and placement of the human pericardium. b Image 3 weeks after surgery. ¢ Image at 12 weeks, showing

complete healing

Discussion

MMC is characterized by the defective closure of the neural
tube. The defect should be closed within the first 72 h after
birth to avoid complications, such as cerebrospinal fluid fis-
tula, infections, subcutaneous collections, dehiscence of the
layers, and wound necrosis [2, 9, 10]. Postnatal repair of the
tissue layers does not improve but only prevents worsening
of the motor outcome [11].

Patients with MMC may need more than one surgical
intervention throughout life and require continuous inter-
disciplinary follow-up [12].

Different techniques for closure of the defect have been
described. In the majority of cases, primary longitudinal
defect closure is feasible after prior removal of the dysplastic
transitional epithelium [1-7, 9-20].

For large defects that are not amenable to direct closure,
evaluation together with plastic surgery is recommended to
consider the use of tissue expanders or, more commonly,
flaps or grafts [15].

Z-shaped transposition of two flaps (Z-plasty), bilateral
musculocutaneous flaps based on the thoracolumbar per-
forators of the latissimus dorsi, and superior gluteal artery
perforator flap are the most commonly used flaps [7, 16, 17].

These techniques are generally invasive causing consider-
able morbidity and requiring substantial surgical experience.
In addition, they may complicate future approaches to the
spine.

Different authors have reported the use of autologous
amniotic membrane grafts for dural closure and others the
use of synthetic grafts, such as the dermal regeneration

template (Integra), or even the use of pericardium of animal
origin for the repair of large defects for the repair of large
defects; however, to our knowledge, no studies describing
skin closure with a human cadaveric pericardium graft have
been published [5, 6, 10, 18, 19].

Although the human pericardium is thinner than the
bovino and its mesothelium appears less delicate, in the
present case it represents a good and low-cost option for
the repair of myelomeningocele. It had sufficient strength to
resist the closing tension, allowing time for the proliferation
of the skin without spaces or dehiscence [21].

In our case, rotation of cutaneous flaps with Z-plasty was
performed without success. As the defect was exception-
ally large, tension was observed at the skin margins of the
defect and signs of necrosis developed a few days after the
first intervention.

Although at our hospital experience with the use of
cadaveric pericardium was limited to the treatment of dural
defects, in this patient a surgical toilet removing the devital-
ized tissue and repair of the remnant skin defect with this
type of graft was opted for.

In the bibliography there are multiple articles about the
use of the pericardium in different surgical techniques. Some
examples of its use are carotid artery repair, corrective sur-
gery in Peyronie’s disease, and aortic valve reconstruction,
among others [22-24]. So far, there is no reported use of this
tissue for the closure of the MMC.

Moist wound care with vaseline was preferred, as it favors
granulation due to its proinflammatory action, and new tis-
sue was spared during dressing changes to achieve optimal
conditions for epidermization [25].
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Conclusions

MMC is a complex congenital defect. Occasionally, its size
and morphology pose a challenge for the surgeon. In the case
reported here, a new technique was used.

Given the good outcome of our patient without surgery-

related complications, we believe this technique may be con-
sidered for patients with large skin defects.

Declarations

Conflict of interest The authors declare no conflict of interest.

References

10

11.

Mutaf M, Bekerecioglu M, Erkutlu I, Bulut O (2007) A new tech-
nique for closure of large meningomyelocele defects. Ann Plast
Surg 59(5):538-543. https://doi.org/10.1097/01.sap.0000258968.
41727.0f

Bozkurt C, Akin S, Dogan S et al (2004) Using the sac membrane
to close the flap donor site in large meningomyeloceles. Br J Plast
Surg 57(3):273-277. https://doi.org/10.1016/j.bjps.2003.11.002
Moldenhauer JS, Adzick NS (2017) Fetal surgery for myelomenin-
gocele: after the Management of Myelomeningocele Study
(MOMS). Semin Fetal Neonatal Med 22(6):360-366. https://doi.
org/10.1016/j.siny.2017.08.004

Elbabaa SK, Gildehaus AM, Pierson MJ, Albers JA, Vlastos EJ
(2017) First 60 fetal in-utero myelomeningocele repairs at Saint
Louis Fetal Care Institute in the post-MOMS trial era: hydroceph-
alus treatment outcomes (endoscopic third ventriculostomy versus
ventriculo-peritoneal shunt). Childs Nerv Syst 33(7):1157-1168.
https://doi.org/10.1007/s00381-017-3428-8

Giirer B, Kertmen H, Akturk UD, Kalan M, Sekerci Z (2014) Use
of the bovine pericardial patch and fibrin sealant in meningomye-
locele closure. Acta Neurochir (Wien) 156(7):1345-1350. https://
doi.org/10.1007/s00701-014-2099-4

Schoellhammer L, Gudmundsdottir G, Rasmussen MM, Sandager
P, Heje M, Damsgaard TE (2018) Repair of myelomeningocele
using autologous amnion graft and local flaps. A report of two
cases. JPRAS Open 17:9-14. Published 2018 May 31. https://doi.
org/10.1016/j.jpra.2018.05.002

Emsen IM (2015) Closure of large myelomeningocele defects
using the O-S flap technique. J Craniofac Surg 26(7):2167-2170.
https://doi.org/10.1097/SCS.0000000000002154

Bergamo P, Puigdevall M, Lamprépulos M (2005) Mielomenin-
gocele. Rev Asoc Argent Ortop Traumatol 70:269-283

Mutaf M, Temel M, Giinal E (2012) The reading man flap for closure
of large meningomyelocele defects. J Plast Reconstr Aesthet Surg
65(5):578-583. https://doi.org/10.1016/j.bjps.2011.10.010
Grigoryants V, Jane JA Jr, Lin KY (2007) Salvage of a complicated
myelomeningocele using collagen (Duragen) and dermal (Alloderm)
matrix substitutes. Case report and review of the literature. Pediatr
Neurosurg 43(6):512-515. https://doi.org/10.1159/000108798
Spoor JKH, Gadjradj PS, Eggink AJ, DeKoninck PLJ, Lutters
B, Scheepe JR, van Meeteren J, de Laat PCJ, van Veelen ML, de
Jong THR (2019) Contemporary management and outcome of
myelomeningocele: the Rotterdam experience. Neurosurg Focus

@ Springer

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

47(4):E3. https://doi.org/10.3171/2019.7.FOCUS 19447. PMID:
31574477

Emsen IM (2019) Reconstructions with different and new techniques
of large and extensive myelomeningocele defects. J Craniofac Surg
30(2):584-588. https://doi.org/10.1097/SCS.0000000000004879
Tulipan N, Wellons JC 3rd, Thom EA et al (2015) Prenatal surgery
for myelomeningocele and the need for cerebrospinal fluid shunt
placement. J Neurosurg Pediatr 16(6):613-620. https://doi.org/10.
3171/2015.7.PEDS 15336

Houtrow AJ, Thom EA, Fletcher JM et al (2020) Prenatal repair
of myelomeningocele and school-age functional outcomes. Pedi-
atrics 145(2):e20191544. https://doi.org/10.1542/peds.2019-1544
Agag RL, Granick MS, Omidi M, Catrambone J, Benevenia J
(2004) Neurosurgical reconstruction with acellular cadaveric
dermal matrix. Ann Plast Surg 52(6):571-577. https://doi.org/
10.1097/01.sap.0000122651.12811.3d

Arad E, Barnea Y, Gur E et al (2006) Paravertebral turnover flaps
for closure of large spinal defects following tethered cord repair.
Ann Plast Surg 57(6):642-645. https://doi.org/10.1097/01.sap.
0000235424.26158.e5

Cologlu H, Ozkan B, Uysal AC, Cologlu O, Borman H (2014) Bilateral
propeller flap closure of large meningomyelocele defects. Ann Plast
Surg 73(1):68-73. https://doi.org/10.1097/SAP.0b013e31826caf5a
Hasegawa M, Fujisawa H, Hayashi Y, Yamashita J (2004) Autolo-
gous amnion graft for repair of myelomeningocele: technical note
and clinical implication. J Clin Neurosci 11(4):408—411. https://doi.
org/10.1016/j.jocn.2003.11.006

Susarla SM, Hauptman J, Ettinger R, Sittler B, Ellenbogen RG
(2019) Acellular dermal matrix as a definitive reconstructive
option for management of a large myelomeningocele defect in the
setting of severe lumbar kyphosis. World Neurosurg 129:363-366.
https://doi.org/10.1016/j.wneu.2019.06.116

Sharma MK, Kumar N, Jha MK, N U, Srivastava RK, Bhattacharya S
(2019) Experience with various reconstructive techniques for menin-
gomyelocele defect closure in India. JPRAS Open 21:75-85. Published
2019 Jul 13. https://doi.org/10.1016/j.jpra.2019.07.001

Fentie IH, Allen DJ, Schenck MH, Didio LJ (1986) Comparative
electron microscopic study of bovine, porcine and human parietal
pericardium, as materials for cardiac valve bioprostheses. J Sub-
microsc Cytol. Jan;18(1):53-65. Erratum in: J Submicrosc Cytol
1988 Jul;20(3):following 637. PMID: 3959161

Texakalidis P, Giannopoulos S, Charisis N, Giannopoulos S,
Karasavvidis T, Koullias G, Jabbour P (2018) A meta-analysis of
randomized trials comparing bovine pericardium and other patch
materials for carotid endarterectomy. J Vasc Surg 68(4):1241-1256.
el. https://doi.org/10.1016/j.jvs.2018.07.023 (PMID: 30244928)
Garcia-Gomez B, Ralph D, Levine L, Moncada-Iribarren I,
Djinovic R, Albersen M, Garcia-Cruz E, Romero-Otero J (2018)
Grafts for Peyronie’s disease: a comprehensive review. Andrology
6(1):117-126. https://doi.org/10.1111/andr.12421. Epub 2017 Dec
20. PMID: 29266877

Hosseinpour AR, Adsuar-Gémez A, Gonzalez-Calle A, Moruno-
Tirado A, Garcia-Angleu F, Valverde I, Coserria-Sanchez F,
Manso-Garcia B (2017) Follow-up of a simple method for aortic
valve reconstruction with fixed pericardium in children. Interact Car-
diovasc Thorac Surg 25(6):983-984. https://doi.org/10.1093/icvts/
ivx123. PMID: 29049705

André A, Garrido I (2008) Utilizacién de los apdsitos en las heri-
das agudas y crénicas. En Techniques chirurgicales - Chirurgie
plastique reconstructrice et esthétique (Elsevier) Paris, pp 45-015

Publisher’s Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.


https://doi.org/10.1097/01.sap.0000258968.41727.0f
https://doi.org/10.1097/01.sap.0000258968.41727.0f
https://doi.org/10.1016/j.bjps.2003.11.002
https://doi.org/10.1016/j.siny.2017.08.004
https://doi.org/10.1016/j.siny.2017.08.004
https://doi.org/10.1007/s00381-017-3428-8
https://doi.org/10.1007/s00701-014-2099-4
https://doi.org/10.1007/s00701-014-2099-4
https://doi.org/10.1016/j.jpra.2018.05.002
https://doi.org/10.1016/j.jpra.2018.05.002
https://doi.org/10.1097/SCS.0000000000002154
https://doi.org/10.1016/j.bjps.2011.10.010
https://doi.org/10.1159/000108798
https://doi.org/10.3171/2019.7.FOCUS19447
https://doi.org/10.1097/SCS.0000000000004879
https://doi.org/10.3171/2015.7.PEDS15336
https://doi.org/10.3171/2015.7.PEDS15336
https://doi.org/10.1542/peds.2019-1544
https://doi.org/10.1097/01.sap.0000122651.12811.3d
https://doi.org/10.1097/01.sap.0000122651.12811.3d
https://doi.org/10.1097/01.sap.0000235424.26158.e5
https://doi.org/10.1097/01.sap.0000235424.26158.e5
https://doi.org/10.1097/SAP.0b013e31826caf5a
https://doi.org/10.1016/j.jocn.2003.11.006
https://doi.org/10.1016/j.jocn.2003.11.006
https://doi.org/10.1016/j.wneu.2019.06.116
https://doi.org/10.1016/j.jpra.2019.07.001
https://doi.org/10.1016/j.jvs.2018.07.023
https://doi.org/10.1111/andr.12421
https://doi.org/10.1093/icvts/ivx123
https://doi.org/10.1093/icvts/ivx123

	Closure of a large lumbosacral myelomeningocele defect with a human pericardial graft: a case report
	Abstract
	Introduction 
	Case report 
	Discussion 
	Conclusion 

	Introduction
	Case report
	Discussion
	Conclusions
	References


