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Introduction
Meningomyelocele (MMC) has the priority, among the 
most severe and complex congenital anomalies compatible 
with life among the congenital defects involving the spine 
observed in neurosurgery practice. MMC is herniated 
from a bone and skin defect, including the  spinal cord, 
nerve roots and meningeal structures. It is a neural tube 

defect characterized by a completely open (myelochisis) or  
sac-like lesion. Patients often have motor and sensory 
defects in the lower extremities, urinary bladder and anal 
sphincter (1,2). Generally, the relevant segment and nerve 
roots below it are non-functional.

Prognosis is related to the level of the lesion. Functional 
prognosis worsens as it rises to higher levels, sphincter 
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In meningomyelocele (MMC) cases, postnatal sac repair and repairment 
of overlying tissue defect in early period is a challenging surgical 
process. Infection control, hemodynamic follow-up and selection of 
the appropriate reconstruction technique are important. Repairment of 
thoracolumbar huge defects is extremely difficult due to the anomalies 
of adjacent bony and soft tissues. The aim of the study is to report the 
method of repairment of the thoracolumbar huge defect in a patient with 
a large MMC and also to review the options of repairment of such defects 
and to provide a common surgical discipline. A term newborn with a 
mainly thoracic large MMC, 10x15 cm in size, was operated on the 5th 
postpartum day. After the excision of MMC and repairment of neural tube, 
operation was performed for the closure of skin defect. Tissue defect was 
reconstructed with a Z advancement-rotation flap. There were no early or 
late complications after the operation. We concluded that the repairment 
of the defects with flaps after giant MMC excisions in a single-session 
reduces the morbidity.
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Meningomyelosel (MMC) olgularında postnatal kese onarımı ve 
üstteki doku defektinin erken dönemde tamiri zorlu bir cerrahi işlemdir. 
Enfeksiyon kontrolü, hemodinamik takip ve uygun rekonstrüksiyon 
tekniğinin seçimi önemlidir. Torakolomber büyük defektlerin onarımı, 
bitişik kemik ve yumuşak doku anomalileri nedeniyle son derece 
zordur. Çalışmanın amacı, MMC’si büyük olan bir hastada torakolomber 
dev defektin onarım yöntemini bildirmek, bu tür defektlerin onarım 
seçeneklerini gözden geçirmek ve ortak bir cerrahi disiplin sağlamaktır. 
Postpartum 5. günde ağırlıklı olarak torasik, 10x15 cm boyutlarında geniş 
MMC’li term yenidoğan, önce MMC’nin eksizyonu ve nöral tüp onarımı 
ardından deri defekti kapatılması için ameliyat edildi. Doku defekti flep 
ile onarıldı. Operasyon sonrası erken veya geç komplikasyon olmadı. Tek 
seansta dev MMC eksizyonları sonrası defektlerin fleplerle onarılmasının 
morbiditeyi azalttığı sonucuna vardık.

Anahtar kelimeler: Flap, meningomyelosel, rekonstrüksiyon
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dysfunction associated with different levels of motor 
loss (L1-S1-roots) may be observed (S2-S4 roots). Mostly 
paraplegia is present in lesions between T10 and L4 levels, 
and ambulation of the patient is generally not possible (3).

Healthy repair of the meninges and the tissue defect on 
it prevents serious complications, especially meningitis, 
reduces the risk of developing an epidermoid/dermoid 
tumor, which is a kind of embryological residual tumor, 
and ensures maximum preservation of current sensory and 
motor functions. 

Reconstruction of the defect after the excision of large 
MMCs is challenging and the viability of flaps is difficult 
due to the lying position of the children. In patients who are 
mostly newborns, repair of the meningeal membranes that 
are resistant to infections and trauma is valuable for the 
healthy growth of the patient as possible. Also, the fact that 
most of the cases are in the neonatal period brings some 
surgical risks along with itself. Closing the defect as soon 
as possible and in a single session, keeping the bleeding as 
minimal as possible by tightly control, and completing the 
surgery with the principle of maximum respect to the tissue 
reduce the morbidity and mortality.

In this study, we aimed to present the method of repairment 
of the thoracolumbar huge defect in a patient with large 
MMC whose primary closure was not possible and also 
to review the options of appropriate flap selection for 
repairment of such defects and to provide a common 
surgical discipline.

Case Report 
On the 5th postpartum day after pregnancy without follow-
up, the baby girl was in a prone position due to the giant 
mass localized in the mainly thoracic region (Figure 1). 
There was no family history. The mass was covered with a 
thin epithelium layer and followed by wet dressing. There 
was excessive cerebrospinal fluid (CSF) leak. Care was taken 
to keep the dressing moist with sterile saline for several 
hours during preoperative follow-up. In the neurological 
examination of the patient, both lower extremities were 
plegic. Head circumference was 37 cm, at the 97th percentile. 

Magnetic resonance imaging revealed that the vertebral 
canal was open, the sac was connected to the subarachnoid 
distance, and there were nerve fibers in it. Hydrocephalus 
and Chiari type 2 malformation were detected as additional 
anomalies. The patient, who was diagnosed with MMC, 
was operated for the excision of the sac and repair of the 
defect to be formed. Informed consent was obtained from 

the family of the patient. The patient, whose intubation 

was performed in the lateral position by anesthesia, was 

placed in the prone position and surgery was started to be 

performed. During the entire surgery, care was taken to 

ensure that the patient was normothermic, and the fluid-

electrolyte balance was preserved.

The existing sac was opened in a controlled manner and 

contents of it were revealed. The area around the sac was 

freed starting from the superior side of the sac with an 

incision at the border of the healthy skin around the sac, 

which was made in a way to preserve the healthy skin tissue 

where the sac met the lumbar skin, but also not to leave 

the primitive MMC sac in the area. The excised tissues 

with primitive epithelium residue were sent to pathology. 

Then, anatomical tissue definition was made in the skin-

subcutaneous distance. It was observed that the cord was 

in a sheet shaped in the placode. It was tracked that there 

were neural elements attached to the skin in the sac. The 

sac was excised, preserving the nerve fibers located on the 

wall and adjacent to the inner surface. Neural placode was 

turned into a tube by pia-pial sutures. 

The dural tissues were dissected from the base of the sac 

and primarily sutured by making a tube around the neural 

tissue. After that, it was ensured that there was no CSF leak 

by applying positive pressure.

Figure 1. Preoperative view of a giant thoracic mass
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The repairment of huge soft tissue defect was planned by 

staining and covering. Flaps were elevated by drawing Z 

plasty with round angles that centered 90 degrees, one of 

the midlines of the defect rotated superiorly and the other 

one inferiorly, by measuring the defect diameter (Figure 

2). The lower part of latissimus dorsi muscle was turned 

as a strip and brought closer to the midline. Donor areas 

were closed primarily in the lateral areas without stretching 

(Figure 3). There was no need for drains (4).

In the postoperative period, no dehiscence, necrosis or 

seroma developed at the wound side. On the postoperative 

10th day, sutures were extruded (Figure 4). 

Discussion
Spinal dysraphism is the most important cause of major 

disabilities in childhood and adulthood (3). MMC is a very 

serious type of spinal dysraphism and it is well known in 

neurosurgical and neonatology practice. Its incidence is 1-2 

per 1.000 births (5).

Although the anomaly can be located along with the 

vertebral canal (3), thoracolumbar and lumbosacral 

localization are the most common regions. 

In MMC, the vertebral canal remains open, the meninges 

protrude out of the skin, and there is a cystic mass 

associated with the subarachnoid space that is lined with 

epithelium and filled with CSF. In these masses located in 

the midline, vertebral canal opening and overlying skin 

defects are observed. 

Figure 2. The sac was closed and flap drawings were made

Figure 3. Early postoperative view

Figure 4. The defect area healed smoothly in the late 
postoperative period
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Hydrocephalus is present in most (85%) of MMC cases. A 
rapid increase in existing hydrocephalus can be observed, 
especially with the closure of the defect. The newborn 
should be followed closely with daily fontanel and head 
circumference monitoring. It should be monitored at the 
appropriate time for planning shunt surgery.

Prone lying position is recommended for healthy children, 
especially for the prevention of reflux during infancy 
process. Newborns with MMC have to lie in this position 
anyway. 

They should be placed in the prone position and neural 
tissues should be protected from trauma and external 
factors. Surgery should be planned as soon as the newborn 
is vitally stable -within the first few days if possible- 
especially since they tend to become infected rapidly. The 
ideal surgical approach is to close the defect within the 
first 24 hours. Motor examination of the newborn should 
be evaluated in detail and sphincter functions should 
be checked. Since orthopedic, urological and cardiac 
problems may accompany frequently, a multidisciplinary 
approach should be kept in mind and consultation should 
be planned if necessary.

The surgical procedure routinely used in MMC practice 
is primarily to create the neural tube that has not formed 
yet (6). The surgical procedure performed for this purpose 
has some key points. The first of them is the completion of 
removal of the zona epitheliosa layer. It is very important to 
remove the zona epitheliosa completely in order to prevent 
future epidermoid cysts. The liberated neural tube should 
not be closed too tightly in order to prevent the tense spinal 
cord problem in the future. The second important point 
is to close the dura, which is the next step after the neural 
tube is created (6-8). The dura must both coils the neural 
tube and allows CSF circulation within it. The dura must 
be dissected from its adhesions in the fascia and must be 
closed in a watertight fashion. 

After closing the dura, the fascia should be closed in 
accordance with the subcutaneous and skin anatomy. 
Fascia is very weak, especially in cases with large defects, 
and may not be fully closed. At this stage, blunt and careful 
dissections should be preferred over sharp dissections and 
finger dissection. Bilateral ventral skin dissection towards 
the abdomen should always be kept in mind to cover small 
defects, but if there is a need for flap, the surrounding tissue 
should never be touched for the purpose of forwarding. 
During the reconstruction phase, the overly tight covering 
of the layers and their being forced to combine causes 

necrosis, necessitating a possible secondary surgery, and 
additional problems come into play by extending the 
hospitalization period. Therefore, in surgical procedures 
where the size of the defect is calculated in a way that cannot 
be easily covered with the surrounding soft tissue, the flap 
must be designed and drawn before the sac repair and the 
flap drawing should not be exceeded and the surrounding 
tissue should be protected. 

Healthy repair of meninges and overlying tissue defects 
in patients prevents serious complications, especially 
meningitis, and provides maximum protection of sensory 
and motor functions (3). For reconstruction purposes, 
primary suturing, skin grafts, Z plasty, tissue expander 
applications, rotation and advancement flaps, composite 
muscle-skin flaps, perforator flaps and free flaps can be 
used. While some of these are in one session, some cannot 
be completed in one session. 

Primary repair can be preferred only in cases where the 
defect diameter is less than 5 cm, without creating tension 
in the suture lines (1). In cases where the defect is larger, it 
is not possible to repair the defect with primary suturing. 
At that stage, Z plasty incisions can be made to extend the 
tissue edges. Skin grafting may give us a temporary solution 
during the child’s growth phase. Closing a full-thickness 
defect with only skin causes defects in the compression 
areas and CSF leakage again according to the position of 
the decupit. The early or late ulcer opening, even if the 
graft is adhered, infection development and susceptibility 
to traumas of skin grafting applications primarily suggest 
that these types of defects should be repaired with flap. 
Local skin flaps can provide repairment opportunities close 
to the desired purposes, as the defect will remain small 
in small sacs. Single or bilateral skin advancement flaps, 
bipediculated skin flaps, Limberg flaps and rotation flaps 
can be selected for the repair of the defect that occurs after 
large sac excisions. Prolonged operation time, excessive 
blood loss, and the risk of loss, even if partial, can be 
considered as disadvantages (1,2). However, flap instead 
of direct repair, at least, reduces the chance of dehiscence 
after stretching due to the lying position (9,10). Limberg 
flap, which is the first choice among local skin flaps, is 
often advantageous in the use of such defects. The biggest 
advantage of this type of flaps, which are made with the 
principle of 120 degrees and 60 degrees, is that there is 
no need for muscle use, and that the operation time and 
the amount of bleeding are less. However, when there is a 
partial or full thickness necrosis, a muscle skin flap should 
be planned (8,9). Muscle flap removal should be among 
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the last options, as there are patients who cannot use their 
lower extremities in adulthood and need trunk muscles 
for trunk posture (11,12). Since this situation is directly 
related to the defect diameter, flap design should be made 
with appropriate drawings. At the stage of muscle inclusion 
into the flap, M. latissimus dorsi or M. gluteus maximus 
can be selected according to the location of the defect 
(13). Whether one or both muscles will be included in the 
flap in a split shape depends on the location of the defect. 
Specifically, different flap options have been introduced. 
In thoracodorsal flaps, the inclusion of M. latissimus dorsi  
in the flap ensures safe closure of the defect and offers the 
option of additional skin graft to the muscle flap in the 
closure of large defects.

Although graft and flap options are used, dermal tissue 
equivalents are another alternative and combined with 
simultaneous skin graft in children who do not have 
sufficient tissue support or develop fistula (12).

Flap selection in MMC defects also varies according to the 
location of the defect. While fasciocutaneous flaps are a good 
choice for defects at all levels, several flaps can be designed 
at the same time depending on the size of the defect. After 
giant MMC excisions, if the defect exceeds approximately 
60% of the thoracic region, as in this case, treatment options 
are limited (14). The latissimus dorsi muscle in the upper-
level settlers and the gluteus maximus muscle in the lumbar 
local ones can be included in flaps (15). Bottom located 
defects are more suitable for perforator flaps. In our case, the 
bilateral latissimus dorsi muscle flap was chosen to support 
the midline while the drawings were made according to the 
ZAR flap drawings and the flaps were elevated (4). Limberg 
flaps were not preferred due to the fact that 60/120 degree 
drawings might result in necrosis even in partial in such 
large defects. Since the patient was going to undergo shunt 
operation in the urgent period, a single-session operation 
was directed. Tissue expanding application was not the 
appropriate choice for this patient, as it had two sessions, 
required a long period of inflation, and could be exposed 
at times (16). With ZAR flaps, it was observed that the full 
layer of subcutaneous and skin tissue covering the midline 
muscle provided a complete compression-resistant tissue 
integrity. The second advantage of this technique was that 
there was no need for skin grafts for donor sites, so donor 
site morbidity was low. 

Making perforator flaps requires experience linked to the 
learning curve. In young children, the chances of success 
are reduced due to the narrow calibration of the perforator 
vessels (17). The perforator flap options recommended 

for lumbar MMC defects are wider. Whittemore et al. (17) 
described a superior gluteal artery-based perforator flap. It 
may be preferred in smaller defects and defects close to the 
sacrum. 

Conclusion
The diameter and location of the defect are important in 
the reconstruction of thoracic MMC defects. In the closure 
of very large defects, one session should be planned as 
early as possible, in a way to keep the operation time short, 
and in lying position in childhood and the trunk posture 
in adulthood. In addition, the fact that the selected flap 
contains muscle tissue reduces the chance of fistula by 
covering the dural repair area more properly.
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